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ABSTRACT 

 

This study was conducted to determine the influence of NEB Root Exudates 
(“NEB”) on the growth and yield of paddy rice, evaluating 1, 2 or 3 foliar 
applications of NEB.  It also intended to evaluate the comparison between the 
NEB blended with the recommended rate of inorganic fertilizer (“RRIF”) soil 
applied by blending NEB on fertilizer granules.   The study evaluated various 
foliar application dosages and foliar application times.   For the soil applied 
NEB, the timing was fixed at the normal fertilizer application timing of basal, 
tillering and panicle initiation, consistent with normal farmer practice.   The 
exact timing and dosages are outlined in the treatment summary on page 3.     
 
Results showed statistically significant increases on the number of tillers at (30 
DAT and harvest), panicle count at harvest, number of spikelets per panicle, 
percent filled spikelet, weight of 1000 grain, average plant height at (30 DAT 
and harvest) and grain yield from the NEB applications, both applied by foliar 
spray and soil application methods.  
 
Research findings revealed a statistically significant influence from the 
application of NEB.   In order to produce the highest grain yield of 8.99 tons 
per hectare (over the control of 5.13 tons per hectare) NEB applied by foliar 
spray at the dilution rate of 1 ml/L (16 ml NEB per 16 L backpack sprayer) and 
applied 5 DAT, 25 DAT and 50 DAT is recommended.   

 
 
 
 
 
 
 
 
 
 
 



I. INTRODUCTION

Rice is one of the leading food crops and the staple food for over half of the world's

population mostly in Asia. In the Philippines, rice produce reaches 19.1 million metric tons in 

2018, however production has not increased significantly 2014 (Philippine Statistics Authority 

(PSA, 2019).   With the growing population and increasing rice demand, this statgnant production 

highlights the need to utilize innovative technologies to increase production to help achieve food 

security.   Rice production is the main source of Filipino’s livelihoods and plays a big role in their 

economy.  In order to provide higher production increase of rice in the Philippines, embracing of 

modern agricultural techniques such as insecticides, herbicide, hybrid seeds, irrigation, draining 

and mostly the application of fertilizers.   

Proper nutrient management is one of the many factors to be considered in increasing the 

production of rice. Optimizing the material inputs such as fertilizer dosage and selecting high 

yielding variety of rice are necessary.  The use of supplementary techniques such as foliar feeding 

where the plant leaves and stems are capable of absorbing micro and macronutrients is also an 

avenue to leverage for increased production. In order for the nutrients to be readily available to the 

plant, fertilizers should be applied in adequate dosage and right timing and number of applications. 

NEB Root Exudates promotes growth and development of the whole plants, including larger 

and more complex root systems, thus making the plant more efficient in absorbing nutrients from 

a greater depth and volume of soil. The overall effect of product is to make plants more efficient 

on using applied fertilizer as well as to survive in soils of low fertility level. Growth of plants will 

be more vigorous and so therefore higher yield of crops is expected if shoots and roots of the plants 

are vigorous and have access to additional nutrients.  Root exudates have also been shown to 

influence the microbial community in the rhizosphere, creating beneficial impacts on fertilizer 

absorption and pathogen resistance.   This technology appears to offer opportunity.  

This study was conducted to evaluate the efficient number and timing of NEB fertilizer 

enhancer application on rice and intended to assess the comparison between the NEB blended with 

RRIF applied on soil and as foliar spray.  

II. OBJECTIVES

1. Measure the yield increase of different number and timing of NEB foliar applications
as outlined in the treatment summary



2. Apply NEB blended on granule fertilizer to compare soil vs. foliar NEB application as 
a direct comparison of efficacy of foliar applications, as well as confirmation of soil 
application of NEB utilizing the method of blending NEB on granular fertilizer 

3. Evaluate if timing of the panicle initiation fertilizer application of NEB has a significant 
impact on yield by applying NEB on granule fertilizer and applying the panicle 
initiation application of granule fertilizer at two different times: 

a. 37 DAT for Treatment 12  

b. 50 DAT for Treatment 13 

4. Collect field pictures (side by side plot comparisons) to document any visual impact of 
NEB during the growing season 

 

III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from July 

2020 to October 2020. 

 

IV. METHODOLOGY 
 

1. Soil Analysis 

Soil analysis results were accomplished by using the soil test kit which served as 

basis for the recommended rate of inorganic fertilizer.  

2. Cultural Management 

i. Land Preparation 

Approximately 1,500m2 of lowland irrigated farm was thoroughly prepared 

by plowing, harrowing and levelling using a mechanical farm tractor and hand 

tractor. Bunds were also constructed to form a uniform partition per plot and to 

prevent fertilizer competition to adjacent plots.   

 

ii. Crop Variety and Planting Method 

 

NSIC 222 rice variety was used and procured from a registered seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for 

proper seedling growth.  Twenty-five day old seedlings were transplanted in 

straight line method using 2-3 seedlings per hill with a planting distance of 20 x 20 

centimeters between hills and rows.  



iii. Fertilization

The inorganic fertilizer sources were 14-14-14 and 46-0-0 (Urea). The rate 

of inorganic fertilizer (6 bags per hectare total per crop cycle) was applied in three 

split applications whereas 100 kg/ha (14-14-14) was applied  at basal, 100 kg/ha 

Urea was applied at tillering stage and 100 kg/ha at panicle initiation stage.   

However, NEB was blended with fertilizer applied to treatment 12 and treatment 

13 as stated in the treatment summary.   

iv. Insects and Pests, Diseases and Weeds Control

Insects, pests and diseases control were administered using the registered 

and recommended rates of insecticides and fungicides for rice. Weed control was 

done through the use of herbicides in killing or controlling the weeds. Manual weed 

control was done by pulling remaining weeds when herbicide is not advisable to 

apply at reproductive stage.  

v. Drainage and Irrigation

The plots were maintained 3cm depth of water as per requirement of the 

crop in non-stress treatment. Meanwhile, drainage of rice field was properly 

designed and constructed by creating networks which excess or “unwanted” water 

was drained especially during the rainy months. Repairing of bunds were also done 

such as the holes and cracks to avoid fertilizer losses and uncontrollable leaching 

to adjacent plots. 

vi. Harvesting

Harvesting was manually done thrice at maturity stage of the grain at 85 

DAT (Treatment 1) 87 DAT (Treatment 2, 3 & 4) 90 DAT (Treatment 5, 6,7,8 

9, 10, 11, 12 & 13).  



V. Treatment 

 The following treatment summary including the rates and time of application were evaluated: 

 VEGETATIVE                               REPRODUCTIVE                                      

  

Basal                      
5 DAT    

 

15 DAT     

 

Tillering      
25 DAT  

Panicle 
Initiation    
37 DAT            

Panicle 
Differentiation  

50-55 DAT       

 

Booting                      
60-65 DAT 

 

Flowering    
70-75 DAT     

See explanation below 

T1 ----- ----- ----- ----- ----- ----- ----- 

NEB APPLIED AS FOLIAR SPRAY ONLY TREATMENTS T2—T11 

T2 ----- ----- ----- ----- 1.5 ml/L                     ----- ----- 

T3 ----- ----- ----- ----- ----- ----- 1.5 ml/L                     

T4 ----- ----- ----- ----- 0.75 ml/L               ----- 0.75 ml/L               

T5 ----- ----- ----- ----- 1.5 ml/L                     ----- 1.5 ml/L                     

T6 0.25 ml/L       ----- 0.25 ml/L       ----- 0.25 ml/L       ----- ----- 

T7 0.5 ml/L         ----- 0.5 ml/L     ----- 0.5 ml/L                ----- ----- 

T8 1 ml/L                     ----- 1 ml/L                   ----- 1 ml/L                   ----- ----- 

T9 ----- ----- 0.25 ml/L       ----- 0.25 ml/L       ----- 0.25 ml/L       

T10 ----- ----- 0.5 ml/L     ----- 0.5 ml/L     ----- 0.5 ml/L     

T11 ----- ----- 1 ml/L                   ----- 1 ml/L                   ----- 1 ml/L                   

NEB APPLIED BLENDED ON GRANULE FERTILIZER ONLY TREATMENTS T12—T13 

T12 500 ml/ha            
at basal1 

----- 500 ml/ha at 
tillering2 

----- 500 ml/ha tiller 
fertilizer               

at 50-55 DAT 

----- ----- 

T13 500 ml/ha            
at basal1 

----- 500 ml/ha at 
tillering2 

500 ml/ha 
tiller fertilizer at 

37 DAT 

----- ----- ----- 

1. NEB blended on 14-14-14 (not foliar application) 
2. NEB blended on urea (not foliar application) 

37 DAT PANICLE INITIATION versus 50 DAT PANICLE DIFFERENTIATION APPLICATION 

Apply T1—T12 at 50-55 DAT for Panicle Differentiation of NEB 

Apply T13 at 37 DAT for Panicle Initiation application of NEB  

 

 
 
 
 
 
 
 
 



VI. Experimental Design

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into thirteen (13) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

VII. Data Gathered

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were

counted based on 10 randomly selected sample hills per plot.

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner

row were randomly taken and counted per plot.

3. Panicle count at harvest - The number of panicle per plot at harvest were counted

based on 10 randomly selected sample hills per plot.

4. Spikelet per panicle - The number of spikelets per panicle per plot were taken by

counting the number of grains per panicle consisting of both filled and unfilled grain

from 10 randomly selected sample hills per plot.

5. Percent filled spikelet – Percent filled spikelets were computed by using the formula

below based on 10 randomly selected sample hills per plot.

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
𝒙 100 

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains

randomly chosen from the sample corrected to 14% moisture content (MC).

Moisture content was determined by using moisture meter.

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample

hills per plot.



8. Average plant height at harvest (cm) – Height was measured from the base of the 

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample 

hills per plot.   

9. Grain yield (ton/ha) – this was determined by weighing the grain yield from the area 

and was converted into tons per hectare at 14% MC using the following formula:  

 

𝑮𝒓𝒂𝒊𝒏 𝒚𝒊𝒆𝒍𝒅 ( 𝒕𝒐𝒏𝒔 𝒉𝒂⁄  ) = 
𝒀𝒊𝒆𝒍𝒅 𝒐𝒇 𝒉𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒌𝒈)

𝑯𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒎𝟐)
 𝒙

10,000𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

 
 Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Duncan’s Multiple Range Test 

(DMRT) at 5% confidence level.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VIII. Experimental Field Lay-out

T11R3 T5R3 T13R3 

T12R3 T1R3 T8R3 T9R3 

T4R3 T3R3 T6R3 T10R3 

T2R3 T7R3 T10R2 T7R2 

T13R2 T4R2 T6R2 T9R2 

T8R2 T1R2 T12R2 T11R2 

T5R2 T3R2 T2R2 T8R1 

T11R1 T9R1 T5R1 T13R1 

T12R1 T6R1 T1R1 T7R1 

T10R1 T4R1 T3R1 T2R1 



IX. RESULTS AND DISCUSSION 

Average tiller count at 30 DAT  

The effect of the different treatments on tiller count at 30 DAT is presented on 

Table 1 and Appendix table 1a. Statistical analysis revealed highly significant difference 

among treatments, (Appendix Table 1b.).  

The no NEB plants produced the lowest tiller count with a mean of 17.54 while 

plants applied with the rate of 16 ml NEB per 16L water applied at 5 DAT, 25 DAT and 

50 DAT + 6 bags/ha RRIF had the highest tiller count of 33.17. The other treatment 

combinations produced tiller count means ranging from 21.40 to 32.40.  

Comparison among means revealed that plants applied with the rate of 16 ml/16L 

water of NEB at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF gives the highest tiller 

count that was significantly comparable to the treatments applied at the rate of 8 ml/16 L 

water of NEB at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF and 500 ml/ha of NEB 

blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT with a mean tiller count of 

32.40 and 31.17, respectively.  

Moreover, the treatments at the rate of 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 

5 DAT, 25 DAT and 37 DAT and 16 ml/16L water of NEB applied at 25 DAT, 50 DAT 

and 70 DAT + 6 bags/ha RRIF applied were comparable to each other and significantly 

attained a higher mean tiller count of 28.27, 27.52 and 27.21, respectively.  

Plants applied with increasing dosage of NEB in appropriate number and timing of 

application in combination to the recommended rate of inorganic fertilizer per hectare 

produced significantly higher number of tillers over the no NEB fertilizer plants. The 

results imply that the potential highest number of productive tillers of the rice was 

enhanced by the application of NEB over the control plants. 

 

 

 



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as 
        affected by different fertilizer treatments.  

Treatment 
Replication 

Total Mean 
I II III 

T1-Control (RRIF) 16.50 18.33 17.80 52.63 17.54f 

T2 – 1 NEB foliar app at 50 
DAT at 1.5 ml/L 21.30 22.00 21.20 64.50 21.50e

T3- 1 NEB foliar app at 70 
DAT at 1.5 ml/L 21.00 22.30 21.15 64.45 21.48e

T4- 2 NEB foliar apps at 50 
and 70 DAT at 0.75 ml/L 20.20 22.00 22.00 64.20 21.40e

T5- 2 NEB foliar apps at 50 and 
70 DAT at 1.5 ml/L 23.50 22.60 21.70 67.80 22.60de 

T6- 3 NEB foliar apps at 5, 25, 
50 DAT at 0.25 ml/L 27.90 26.00 30.90 84.80 28.27b 

T7- 3 NEB foliar apps at 5, 25, 
50 DAT at 0.5 ml/L 31.70 31.50 34.00 97.20 32.40a

T8- 3 NEB foliar apps at 5, 25, 
50 DAT at 1 ml/L 32.70 32.30 34.50 99.50 33.17a

T9- 3 NEB foliar apps at 25, 50, 
70 DAT at 0.25 ml/L 22.10 25.10 23.40 70.60 23.53de 

T10-3 NEB foliar apps at 25, 
50, 70 DAT at 0.5 ml/L 26.10 23.90 24.50 74.50 24.83cd 

T11- 3 NEB foliar apps at 25, 
50, 70 DAT at 1 ml/L 29.50 24.50 27.62 81.62 27.21bc 

T12- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT 
and 50 DAT at 500 ml/ha each 

30.50 32.70 30.30 93.50 31.17a

T13- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT 
and 37 DAT at 500 ml/ha each 

29.00 25.80 27.75 82.55 27.52b 

CV% 5.75 

LSD (0.05) 2.48 



 Average tiller count at harvest  
 

The effect of different treatments on tiller count at harvest is presented on Table 2 

and Appendix table 2a. Statistical analysis revealed highly significant difference among 

treatments, (Appendix Table 2b.). The no NEB plants produced the least tiller count with 

a mean of 16.13 while plants applied with the rate of 16 ml/16L water of NEB at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF had the highest tiller count of 31.17. The other 

treatment combinations produced tiller count means ranging from 19.23 to 30.40.  

Comparison among means revealed that plants applied with the rate of 16 ml/16L 

water of NEB at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF gives the highest tiller 

count that was significantly comparable to the treatments applied at the rate of 8 ml/16 L 

water of NEB at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF and 500 ml/ha of NEB 

blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT with a mean tiller count of 

32.40 and 31.17, respectively.  

Moreover, the treatments at the rate of 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 

5 DAT, 25 DAT and 37 DAT and 16 ml/16L water of NEB applied at 25 DAT, 50 DAT 

and 70 DAT + 6 bags/ha RRIF applied were comparable to each other and significantly 

attained a higher mean tiller count of 26.10, 25.35 and 25.21, respectively.  

 

 

 

 

 

 

 

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 15.25 16.33 16.80 48.38 16.13f 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 19.30 20.00 19.20 58.50 19.50e

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 19.40 20.00 19.00 58.40 19.47e

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 18.20 20.00 19.50 57.70 19.23e

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 21.00 20.60 19.70 61.30 20.43de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 25.40 24.00 28.90 78.30 26.10b 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 29.70 29.50 32.00 91.20 30.40a

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 30.70 30.30 32.50 93.50 31.17a

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 20.10 23.10 21.40 64.60 21.53de 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 24.10 21.90 22.50 68.50 22.83cd 

T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 27.50 22.50 25.62 75.62 25.21bc 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 28.50 32.20 28.30 89.00 29.67a

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 27.00 23.30 25.75 76.05 25.35bc 

CV% 6.62 
LSD (0.05) 2.63 



Panicle count at harvest 

Data on the panicle count at harvest as affected by different treatment combinations 

are presented on Table 3 and Appendix Table 3a. Statistical analysis revealed highly 

significant differences on the effects of the different treatments over the no NEB fertilizer 

control (Appendix Table 3b).  The no NEB plants produced the lowest panicle count with 

a mean of 15.67 while plants applied with the rate of 16 ml/16L water of NEB at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF had the highest panicle count of 28.42. The other 

treatment combinations produced panicle count means ranging from 18.93 to 28.42.  

 Plants from all treatments applied with NEB produced significantly more panicle 

count over the control plants. Among treatments combined with NEB, plants applied with 

16 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF had 

significantly highest panicle count and comparable with 8 ml/16L water of NEB applied at 

5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF and 500 ml/ha of NEB blended on 6 

bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT. However,  

However, the treatments at the rate of 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 

5 DAT, 25 DAT and 37 DAT and 16 ml/16L water of NEB applied at 25 DAT, 50 DAT 

and 70 DAT + 6 bags/ha RRIF applied were comparable to each other and significantly 

produced a higher mean panicle count of 25.05, 24.52 and 24.37, respectively. 

On the other hand, treatments applied with 8 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF, 4 ml/16L water of NEB applied at 25 DAT, 

50 DAT and 70 DAT + 6 bags/ha RRIF and 24 ml/16L water of NEB applied at 55 DAT 

and 70 DAT + 6 bags/ha RRIF gained reasonable panicle count and were comparable to 

each other. All other pairs of treatment combination means were significantly different 

among others. 

Evaluation of the results on the number and frequency of NEB application showed 

that treatments with right timing and number of frequency of NEB application was 

significantly increased the number of panicle compared to the no NEB fertilizer control. 

This implies that nutrient was boosted by more than one application of NEB for the 

nourishment of the plant growth.  

 

 



       Table 3. Average panicle count at harvest based on 10 randomly selected sample hills  
       as affected by different fertilizer treatments.  

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 16.50 15.00 15.50 47.00 15.67g 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 20.00 23.44 19.20 62.64 20.88ef 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 19.00 18.00 19.80 56.80 18.93f 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 20.00 22.69 22.00 64.69 21.56e 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 20.50 22.00 23.45 65.95 21.98de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 22.90 25.36 26.90 75.16 25.05bc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 27.70 27.00 26.00 80.70 26.90ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 27.75 30.00 27.50 85.25 28.42a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 21.00 22.00 24.00 67.00 22.33de 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 22.10 22.00 25.70 69.80 23.27cde 

T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 25.50 24.00 23.62 73.12 24.37bcd 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 26.50 27.00 26.30 79.80 26.60ab 

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 25.00 23.80 24.75 73.55 24.52bcd 

CV%     6.04 
LSD (0.05)     2.35 

 

 
 
 
 
 
 
 
 
 
 
 
 



Number of spikelet per panicle 

Table 4 presented the results and effects of different treatment combinations on 

number of spikelet per panicle. Statistical analysis revealed highly significant differences 

on the effects of the different treatments over the no NEB fertilizer control (Appendix Table 

4b). 

The number of spikelet per panicle varied significantly among treatments which 

ranged from 155.53 to 245.97. The results revealed that the treatment combination at the 

rate of 16 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF 

produced significantly the highest number of spikelet per panicle with a mean value of 

245.97 however comparable to the rate of 8 ml/16L water of NEB applied at 5 DAT, 25 

DAT and 50 DAT + 6 bags/ha RRIF with a mean value 241.80 but similar to the treatment 

combinations at the rate of  500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 25 

DAT and 50 DAT, 4 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 

bags/ha RRIF and 500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 

37 DAT with a mean of  240.53, 239.79 and 239.20, respectively.  

The no NEB plants significantly produced the lowest count of spikelet per panicle 

with a mean of 155.53 among treatment means. All other treatment combinations were 

significantly similar to each other produced number of spikelet per panicle means ranging 

from 233.33 to 221.93.  

Treatment combinations revealed the higher count of spikelet per panicle were due 

to sustained and proper nutrient management for the plant that made it vigorous and 

nourished coming from an optimum dosage of NEB at proper timing of application. 

 

 

 

 

 

 

 



Table 4. Average count of spikelet per panicle based on 10 randomly selected 
        sample hills as affected by different fertilizer treatments.  

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 155.60 158.00 153.00 466.60 155.53e 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 225.26 230.50 220.60 676.36 225.45cd 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 219.33 222.45 224.00 665.78 221.93d 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 226.25 237.45 223.50 687.20 229.07bcd 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 234.15 229.14 228.12 691.41 230.47bcd 
T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 236.36 243.50 239.50 719.36 239.79abc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 240.55 251.45 233.40 725.40 241.80ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 239.00 240.90 258.00 737.90 245.97a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 235.00 240.16 220.00 695.16 231.72abcd 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 236.18 235.40 227.00 698.58 232.86abcd 

T11- 3 NEB foliar apps at 25, 50, 70 DAT 
at 1 ml/L 226.50 233.00 240.20 699.70 233.23abcd 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 230.00 234.60 257.00 721.60 240.53abc 

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 249.00 235.00 233.60 717.60 239.20abc 

CV% 3.43 
LSD (0.05) 13.20 



Percent filled spikelet per panicle 

Data on the percent filled spikelet per panicle as affected by different treatment 

combinations are presented on Table 5 and Appendix Table 5a. Statistical analysis revealed 

highly significant differences on the effects of the different treatments over the no NEB 

fertilizer control (Appendix Table 5b).   

The percent filled spikelet per panicle significantly different among treatments 

which ranged from 78.67% to 98.33%. The results revealed that the treatment combination 

at the rate of 16 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha 

RRIF produced significantly the highest number of spikelet per panicle with a mean value 

of 98.33% however comparable to the rate of 8 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF with a mean value 97.67%.  

Moreover, the treatments at the rate of 500 ml/ha of NEB blended on 6 bags/ha 

RRIF at 5 DAT, 25 DAT and 50 DAT gained a significantly higher percent filled spikelet 

per panicle with a mean value of 92.10 percent however similar to the treatment 

combinations at the rate of 4 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT 

+ 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 

37 DAT, 8 ml/16L water of NEB applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha 

RRIF and 16 ml/16L water of NEB applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha 

RRIF with a mean of  91.33%, 90.80%, 89.49% and 89.28%, respectively. All other 

treatment combinations were significantly similar to each other and the control produced 

the lowest percent filled spikelet per panicle with a mean of 78.67%. 

The results indicate the plants from different treatments had comparable capacities 

to fill the spikelet formed during the reproductive stage. Control plants had fewer filled 

grains per panicle and they also had fewer spikelet per panicle. Plants treated with NEB 

had more filled grains per panicle and they also had more spikelet per panicle. This implies 

that percent filled spikelet is one of the most important factor to be considered in rice 

productivity determination. Application of optimum amount of NEB + RRIF enhanced 

nutrient availability to produce productive rice grain.  

 

 



Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  
by different fertilizer treatments.  

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 80.00 77.00 79.00 236.00 78.67f 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 86.70 86.90 86.60 260.20   
T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 86.50 86.90 86.40 259.80 86.60e 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 87.10 85.20 86.80 259.10 86.37e 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 88.20 88.30 87.40 263.90 87.97de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 93.00 90.00 91.00 274.00 91.33bc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 97.00 98.00 98.00 293.00 97.67a 

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 98.00 97.00 100.00 295.00 98.33a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 88.50 88.30 89.10 265.90 88.63cde 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 88.97 88.50 91.00 268.47 89.49bcde 

T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 89.10 90.00 88.75 267.85 89.28bcde 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 89.30 97.00 90.00 276.30 92.10b 

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 93.20 89.50 89.70 272.40 90.80bcd 

CV%     1.86 
LSD (0.05)     2.81 

 

 

 

 

 

 

 

 



Weight of 1000 grains (g) 

Presented on Table 6 the weight of 1000 grains as affected by different fertilizer 

treatment applications. Results showed that the weight of 1000 grains ranged from 23.50 g 

to 28.86 g. Statistical analysis revealed highly significant effects on the different treatments 

over the no NEB fertilizer control (Appendix Table 6b).   

Comparison among means showed that weight of 1000 grains from all treatment 

combinations with NEB + RRIF were higher than the weight over the Control.  

 

Treatment combinations at the rate of 16 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF significantly produced the heaviest weight of 1000 

grains with a mean of 28.86 grams. However, the treatment combinations at the rate of 500 

ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT, 8 ml/16L water 

of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF, 16 ml/16L water of 

NEB applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF, 12 ml/16L water of NEB 

applied at 55 DAT and 70 DAT + 6 bags/ha RRIF, 4 ml/16L water of NEB applied at 5 

DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF,  4 ml/16L water of NEB applied at 25 DAT, 

50 DAT and 70 DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 

5 DAT, 25 DAT and 37 DAT and 24 ml/16L water of NEB applied at 55 DAT and 70 DAT 

+ 6 bags/ha RRIF were not significantly different but comparable to the treatment 

combination with the heaviest weight of 1000 grains. Meanwhile, 8 ml/16L water of NEB 

applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF, 24 ml/16L water of NEB 

applied at flowering + 6 bags/ha RRIF and 24 ml/16L water of NEB applied at panicle 

initiation + 6 bags/ha RRIF had no significant difference on weight of 1000 grains but 

significantly heavier than the Control with applied RRIF only.  

 

 

 

 

 

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 23.50 24.00 23.00 70.50 23.50c 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 28.37 26.78 26.01 81.16 27.05b 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 26.50 26.20 28.50 81.20 27.07b 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 27.50 28.00 27.15 82.65 27.55ab 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 26.00 28.00 27.79 81.79 27.26ab 
T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 26.00 29.33 27.00 82.33 27.44ab 
T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 28.69 28.00 28.00 84.69 28.23ab 
T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 29.00 29.00 28.57 86.57 28.86a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 27.45 27.00 27.83 82.28 27.43ab 
T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 27.45 27.45 26.56 81.46 27.15b 

T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 28.15 27.33 27.24 82.72 27.57ab 
T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 29.00 28.00 28.15 85.15 28.38ab 
T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 27.00 28.25 27.00 82.25 27.42ab 
CV% 3.15 
LSD (0.05) 1.45 



Average plant height at 30 DAT (cm) 

All fertilizer treatment combinations produced plants that were significantly taller 

than the plants from the Control (Table 7). Statistical analysis revealed highly significant 

effects on the different treatments over the no NEB fertilizer control (Appendix Table 7b).   

Differences between NEB fertilizer applications on the results of plant height at 30 

DAT were observed. The plant height at 30 DAT varied significantly among treatments 

which ranged from 51.60 cm to 82.65 cm accordingly. 

Results showed that treatment combination applied with 16 ml/16L water of NEB 

at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF significantly attained the tallest plant  

 

with a mean of 82.65 cm however comparable to treatment combinations at the rate of 8 

ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF and 500 

ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT with a mean of 

80.19 cm and 79.07 cm, respectively.  

Among other treatment combinations, the rate of 500 ml/ha of NEB blended on 6 

bags/ha RRIF at 5 DAT, 25 DAT and 37 DAT, 16 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF produced taller plant and were not 

significantly different to each other.  

Moreover, the treatment combinations at the rate of 4 ml/16L water of NEB applied 

at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF, 4 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF, 24 ml/16L water of NEB applied at 55 DAT 

and 70 DAT + 6 bags/ha RRIF and 12 ml/16L water of NEB applied at 55 DAT and 70 

DAT + 6 bags/ha RRIF were also produced significantly taller plants whereas similar to 

aforementioned treatment combinations. 

 Plants fertilized with the rate of 24 ml/16L water of NEB applied at panicle 

initiation + 6 bags/ha RRIF and 24 ml/16L water of NEB applied at flowering + 6 bags/ha 

RRIF had comparable heights but were significantly taller than the untreated pants.  

It is evident from the results that plant height increases with an increasing dosage 

of NEB and proper frequency and number of application.  

 

 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  
affected by different fertilizer treatments. 

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 55.92 53.36 45.51 154.79 51.60f 
T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 69.21 68.00 66.00 203.21 67.74de 
T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 62.30 60.50 66.00 188.80 62.93e 
T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 67.00 73.94 71.59 212.53 70.84cd 
T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 69.14 75.90 74.59 219.63 73.21bcd 
T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 75.24 75.37 75.81 226.42 75.47abcd 
T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 78.56 83.70 78.31 240.57 80.19ab 
T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 82.49 83.27 82.20 247.96 82.65a 
T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 80.80 74.05 70.78 225.63 75.21abcd 
T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 79.50 75.11 75.46 230.07 76.69abc 
T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 80.10 65.44 86.12 231.66 77.22abc 
T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 80.15 77.35 79.71 237.21 79.07ab 
T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 77.95 77.45 76.90 232.30 77.43abc 
CV%     5.83 
LSD (0.05)     7.18 

 

 

 

 

 

 

 

 



Average plant height at harvest (cm) 

Presented in Table 8 the results and effect on plant height at harvest as affected by 

different fertilizer treatment applications. Statistical analysis revealed highly significant 

effects on the different treatments over the no NEB fertilizer control (Appendix Table 8b).   

Differences between NEB fertilizer applications on the results of plant height at 30 

DAT were observed. The plant height at harvest varied significantly among treatments 

which ranged from 90.32 cm to 126.45 cm accordingly. 

Results revealed that treatment combination applied with 16 ml/16L water of NEB 

at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF significantly gained the tallest plant 

with a mean of 126.45 cm however comparable to treatment combinations at the rate of 8 

ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF with a 

mean of 126.10 cm whereas nearly similar to plants applied with the rate of 500 ml/ha of 

NEB blended on 6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT with a mean of 124.34 

cm. 

Moreover, plants treated at the rate of 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF was significantly taller with a mean of 123.42 cm. 

however, comparable to the plants applied at the rate of 500 ml/ha of NEB blended on 6 

bags/ha RRIF at 5 DAT, 25 DAT and 37 DAT, 16 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF which were not significantly different to 

each other.  

On the other hand, the treatment combinations at the rate of 4 ml/16L water of NEB 

applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 24 ml/16L water of NEB 

applied at 55 DAT and 70 DAT + 6 bags/ha RRIF were insignificantly gained taller plants 

at harvest however comparable to the plants treated with 12 ml/16L water of NEB applied 

at 55 DAT and 70 DAT + 6 bags/ha RRIF.  

Plants fertilized with the rate of 24 ml/16L water of NEB applied at panicle 

initiation + 6 bags/ha RRIF and 24 ml/16L water of NEB applied at flowering + 6 bags/ha 

RRIF had comparable heights at harvest but were significantly taller than the control plants. 

 

 

 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as 
        affected by different   fertilizer treatments. 

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 95.82 83.15 92.00 270.97 90.32f 
T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 

112.50 118.54 113.00 344.04 114.68de 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

100.28 114.00 112.39 326.67 108.89e 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 

119.50 115.00 116.40 350.90 116.97cd 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 

117.00 122.31 115.00 354.31 118.10bcd 

T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 

120.40 124.37 125.50 370.27 123.42abc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 

124.46 126.84 127.00 378.30 126.10a 

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 

126.27 126.28 126.80 379.35 126.45a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 

120.59 118.00 119.00 357.59 119.20bcd 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 

122.00 118.50 119.46 359.96 119.99abcd 

T11- 3 NEB foliar apps at 25, 50, 70 DAT 
at 1 ml/L 

122.36 117.65 121.16 361.17 120.39abcd 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 

124.00 125.00 124.03 373.03 124.34ab 

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 

119.20 120.69 122.00 361.89 120.63abcd 

CV% 3.00 
LSD (0.05) 5.96 



Computed grain yield (t/ha) based on 14% Moisture Content (MC) 

The effect of the different treatments on grain yield is presented on Table 9 and 

Appendix table 9a. Highly significant results showed that grain yield was influenced by 

different treatments evaluated. Comparison of treatment means based on number and 

frequency of applications with increasing dosage of NEB provided statistically significant 

increase in grain yield as presented on Appendix table 9b.     

Application rate of 16 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 

DAT + 6 bags/ha RRIF was significantly produced the highest grain yield at 8.99 tons/ha 

however comparable to the treatment combination at the rate of 8 ml/16L water of NEB 

applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 

6 bags/ha RRIF at 5 DAT, 25 DAT and 50 DAT, 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF and 500 ml/ha of NEB blended on 6 bags/ha RRIF 

at 5 DAT, 25 DAT and 37 DAT whereas insignificant among others.  

 It was followed by the treatment combination at the rate of 16 ml/16L water of 

NEB applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF, 8 ml/16L water of NEB 

applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 4 ml/16L water of NEB 

applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF which were insignificantly 

different to each other with a higher grain yields of 8.41 tons/ha, 8.38 tons/ha and 8.31 

tons/ha, respectively. Among other treatments, the control plots applied with 6 bags/ha 

RRIF only produced the lowest grain yield of 5.13 tons/ha. 

Highest yield was obtained due to the adequate intake of necessary nutrient 

provided by the complete plant food. Proper application of recommended inorganic 

fertilizer and appropriate number and frequency of NEB foliar spray are the factors that 

sustained and balanced the nutrient uptake of the plant.  

 

 

 

 

 



Table 9. Computed grain yield tons per hectare based on 14 % MC as affected  
by different fertilizer treatments.  

Treatment Replication Total Mean I II III 
T1-Control (RRIF) 16.50 15.00 15.50 47.00 15.67g 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 20.00 23.44 19.20 62.64 20.88ef 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 19.00 18.00 19.80 56.80 18.93f 

T4- 2 NEB foliar apps at 50 and 70 DAT at 
0.75 ml/L 20.00 22.69 22.00 64.69 21.56e 

T5- 2 NEB foliar apps at 50 and 70 DAT at 
1.5 ml/L 20.50 22.00 23.45 65.95 21.98de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.25 ml/L 22.90 25.36 26.90 75.16 25.05bc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT at 
0.5 ml/L 27.70 27.00 26.00 80.70 26.90ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT at 1 
ml/L 27.75 30.00 27.50 85.25 28.42a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT at 
0.25 ml/L 21.00 22.00 24.00 67.00 22.33de 

T10-3 NEB foliar apps at 25, 50, 70 DAT at 
0.5 ml/L 22.10 22.00 25.70 69.80 23.27cde 

T11- 3 NEB foliar apps at 25, 50, 70 DAT at 
1 ml/L 25.50 24.00 23.62 73.12 24.37bcd 

T12- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 50 DAT at 500 ml/ha 
each 26.50 27.00 26.30 79.80 26.60ab 

T13- NEB applied blended on fertilizer @ 5 
DAT, 25 DAT and 37 DAT at 500 ml/ha 
each 25.00 23.80 24.75 73.55 24.52bcd 

CV%     6.04 
LSD (0.05)     2.35 

 

 

 

 

 

 

 

 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION 
 

 A field experiment was conducted from July 2020 to October 2020 which aimed 

mainly in determining the efficient number and timing of NEB fertilizer enhancer application 

in combination with 6 bags/ha of recommended rate of inorganic fertilizer (RRIF) on its yield 

increase. It also intended to evaluate the comparison between the NEB blended with RRIF applied 

on soil and NEB applied as foliar fertilizer.    

The study was designed to thirteen treatments includes different rate of NEB by 

soil and foliar application, equal amount of RRIF and varying number and frequency of 

application: (T1) - 6 bags/ha of RRIF only; (T2) - 24 ml/16L water of NEB applied at 

panicle initiation + 6 bags/ha RRIF; (T3) - 24 ml/16L water of NEB applied at flowering 

+ 6 bags/ha RRIF; (T4 and T5) – (12 and 24) ml/16L water of NEB applied at 55 DAT and 

70 DAT + 6 bags/ha RRIF; (T6, T7 and T8) – (4, 8, and 16) ml/16 L water of NEB applied 

at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF, (T9, T10 and T11) - (4, 8, and 16) 

ml/16 L water of NEB applied at 25 DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 

(T12 and T13) - 500 ml/ha of NEB blended on 6 bags/ha RRIF applied at (5 DAT, 25 DAT 

and 50 DAT) and (5 DAT, 25 DAT and 37 DAT), respectively.  

This provides single comparison with equal amount of recommended inorganic 

fertilizer and different application rate of NEB to determine efficient number and timing 

of application and its influence at different method of NEB application such as foliar and 

soil blended with RRIF. Table 10a and Table 10b summarizes all data metrics collected. 

 

 

 

 

 

 

 

 



Table 10a. Summary of agronomic data and grain yield 

TREATMENTS 
Plant 

height at 
30 DAT 

(cm) 

Plant 
height at 
harvest 

(cm) 

Tiller 
count at 
30 DAT 

Tiller 
count 

at 
harvest 

Panicle 
count 

at 
harvest 

T1-Control (RRIF) 51.60f 90.32f 17.54f 16.13f 15.67g 

T2 – 1 NEB foliar app at 50 DAT at 
1.5 ml/L 67.74de 114.68de 21.50e 19.50e 20.88ef 

T3- 1 NEB foliar app at 70 DAT at 
1.5 ml/L 62.93e 108.89e 21.48e 19.47e 18.93f 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 70.84cd 116.97cd 21.40e 19.23e 21.56e

T5- 2 NEB foliar apps at 50 and 70 
DAT at 1.5 ml/L 73.21bcd 118.10bcd 22.60de 20.43de 21.98de 

T6- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.25 ml/L 75.47abcd 123.42abc 28.27b 26.10b 25.05bc 

T7- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.5 ml/L 80.19ab 126.10a 32.40a 30.40a 26.90ab 

T8- 3 NEB foliar apps at 5, 25, 50 
DAT at 1 ml/L 82.65a 126.45a 33.17a 31.17a 28.42a

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 75.21abcd 119.20bcd 23.53de 21.53de 22.33de 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 76.69abc 119.99abcd 24.83cd 22.83cd 23.27cde 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 77.22abc 120.39abcd 27.21bc 25.21bc 24.37bcd 

T12- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 50 
DAT at 500 ml/ha each 

79.07ab 124.34ab 31.17a 29.67a 26.60ab 

T13- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 37 
DAT at 500 ml/ha each 

77.43abc 120.63abcd 27.52b 25.35bc 24.52bcd 

CV% 5.83 3.00 5.75 6.62 6.04 

LSD (0.05) 7.18 5.96 2.48 2.63 2.35 



Table 10b. Summary of agronomic data and grain yield  

TREATMENTS 
Number 

of spikelet 
per 

panicle 

Percent 
filled 

spikelet per 
panicle 

Weight of 
1000 

grains (g) 

Grain 
Yield 

(tons/ha) 

T1-Control (RRIF) 155.53e 78.67f 23.50c 5.13d 
T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 225.45cd 86.73e 27.05b 7.44bc 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 221.93d 86.60e 27.07b 7.11c 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 229.07bcd 86.37e 27.55ab 7.60bc 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 230.47bcd 87.97de 27.26ab 7.94abc 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 239.79abc 91.33bc 27.44ab 8.82a 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 241.80ab 97.67a 28.23ab 8.83a 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 245.97a 98.33a 28.86a 8.99a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT 
at 0.25 ml/L 231.72abcd 88.63cde 27.43ab 8.31ab 

T10-3 NEB foliar apps at 25, 50, 70 DAT 
at 0.5 ml/L 232.86abcd 89.49bcde 27.15b 8.38ab 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 233.23abcd 89.28bcde 27.57ab 8.41ab 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

240.53abc 92.10b 28.38ab 8.82a 

T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

239.20abc 90.80bcd 27.42ab 8.77a 

CV% 3.43 1.86 3.15 7.01 
LSD (0.05) 13.20 2.81 1.45 0.95 

 

  

 

 

 

 

 

 



The significant highlights are the following: 

• Evaluation of (T1) - 6 bags/ha of RRIF only; (T2) - 24 ml/16L water of NEB applied 

at panicle initiation + 6 bags/ha RRIF; (T3) - 24 ml/16L water of NEB applied at 

flowering + 6 bags/ha RRIF; (T4 and T5) – (12 and 24) ml/16L water of NEB 

applied at 55 DAT and 70 DAT + 6 bags/ha RRIF; (T6, T7 and T8) – (4, 8, and 16) 

ml/16 L water of NEB applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF, 

(T9, T10 and T11) - (4, 8, and 16) ml/16 L water of NEB applied at 25 DAT, 50 

DAT and 70 DAT + 6 bags/ha RRIF and (T12 and T13) - 500 ml/ha of NEB blended 

on 6 bags/ha RRIF applied at (5 DAT, 25 DAT and 50 DAT) and (5 DAT, 25 DAT 

and 37 DAT), respectively revealed that the plants applied with  NEB increased all 

agronomic parameters and grain yield. The increase in grain yield was statistically 

significant among treatment combinations.  

• The highest yield was 16 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 

DAT + 6 bags/ha RRIF yielding 8.99 tons/ha had significant increase over all 

remaining treatments.  

• The application rates of 8 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 

DAT + 6 bags/ha RRIF, 500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT, 

25 DAT and 50 DAT, 4 ml/16L water of NEB applied at 5 DAT, 25 DAT and 50 

DAT + 6 bags/ha RRIF and 500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 

DAT, 25 DAT and 37 DAT whereas insignificantly produced higher yield increase 

among other treatment combinations.  

• The no NEB fertilizer control plants produced the shortest plant height, lowest 

count of tiller, number of panicle, count of spikelet per panicle, percent filled 

spikelet per panicle and lightest grain yield compared to plants with treatment 

combinations applied with NEB were evaluated. 

• Based on the results, in order to produce the highest yield of 8.99 tons/ha, the 

application of NEB Root Exudates applied at the rate of 16 ml/16L water of NEB 

applied at 5 DAT, 25 DAT and 50 DAT + 6 bags/ha RRIF is recommended.  
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment 
Rate of 

application 
per 16L 

water/per ha 

Replication 

Total Mean I II III 

T1-Control (RRIF) None 16.50 18.33 17.80 52.63 17.54f 

T2 – 1 NEB foliar app at 50 DAT 
at 1.5 ml/L 24 ml 21.30 22.00 21.20 64.50 21.50e

T3- 1 NEB foliar app at 70 DAT at 
1.5 ml/L 24 ml 21.00 22.30 21.15 64.45 21.48e

T4- 2 NEB foliar apps at 50 and 
70 DAT at 0.75 ml/L 12 ml 20.20 22.00 22.00 64.20 21.40e

T5- 2 NEB foliar apps at 50 and 70 
DAT at 1.5 ml/L 24 ml 23.50 22.60 21.70 67.80 22.60de 

T6- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.25 ml/L 4 ml 27.90 26.00 30.90 84.80 28.27b 

T7- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.5 ml/L 8 ml 31.70 31.50 34.00 97.20 32.40a

T8- 3 NEB foliar apps at 5, 25, 50 
DAT at 1 ml/L 16 ml 32.70 32.30 34.50 99.50 33.17a

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 4 ml 22.10 25.10 23.40 70.60 23.53de 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 8 ml 26.10 23.90 24.50 74.50 24.83cd 

T11- 3 NEB foliar apps at 25, 50, 
70 DAT at 1 ml/L 16 ml 29.50 24.50 27.62 81.62 27.21bc 

T12- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 50 
DAT at 500 ml/ha each 

1,500 ml/ha 30.50 32.70 30.30 93.50 31.17a

T13- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 37 
DAT at 500 ml/ha each 

1,500 ml/ha 29.00 25.80 27.75 82.55 27.52b 

CV% 5.75 

LSD (0.05) 2.48 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2     2.3779           1.1889    0.55    3.40 5.61 
Treatment 12 834.0344        69.5029   32.08**    2.18 3.03 
Error 24   51.9983           2.1666      
Total 38 888.4106        23.3792 

**= highly significant 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as  
affected by different fertilizer treatments.  

Treatment 
Rate of 

application per 
16L water/per 

ha 

Replication 

Total Mean I II III 

T1-Control (RRIF) None 15.25 16.33 16.80 48.38 16.13f 

T2 – 1 NEB foliar app at 50 DAT 
at 1.5 ml/L 24 ml 19.30 20.00 19.20 58.50 19.50e 

T3- 1 NEB foliar app at 70 DAT at 
1.5 ml/L 24 ml 19.40 20.00 19.00 58.40 19.47e 

T4- 2 NEB foliar apps at 50 and 
70 DAT at 0.75 ml/L 12 ml 18.20 20.00 19.50 57.70 19.23e 

T5- 2 NEB foliar apps at 50 and 70 
DAT at 1.5 ml/L 24 ml 21.00 20.60 19.70 61.30 20.43de 

T6- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.25 ml/L 4 ml 25.40 24.00 28.90 78.30 26.10b 

T7- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.5 ml/L 8 ml 29.70 29.50 32.00 91.20 30.40a 

T8- 3 NEB foliar apps at 5, 25, 50 
DAT at 1 ml/L 16 ml 30.70 30.30 32.50 93.50 31.17a 

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 4 ml 20.10 23.10 21.40 64.60 21.53de 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 8 ml 24.10 21.90 22.50 68.50 22.83cd 

T11- 3 NEB foliar apps at 25, 50, 
70 DAT at 1 ml/L 16 ml 27.50 22.50 25.62 75.62 25.21bc 

T12- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 50 
DAT at 500 ml/ha each 

1,500 ml/ha 28.50 32.20 28.30 89.00 29.67a 

T13- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 37 
DAT at 500 ml/ha each 

1,500 ml/ha 27.00 23.30 25.75 76.05 25.35bc 

CV%      6.62 

LSD (0.05)      2.63 
 
Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2     2.2157            1.1078     0.45     3.40 5.61 
Treatment 12 827.6663         68.9722    28.30**     2.18 3.03 
Error 24    58.4956             2.4373          
Total 38 888.3775         23.3784    

**= highly significant 
 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills  
as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 

Total Mean I II III 

T1-Control (RRIF) None 16.50 15.00 15.50 47.00 15.67g 

T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 

24 ml 
20.00 23.44 19.20 62.64 20.88ef 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 
19.00 18.00 19.80 56.80 18.93f 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 
20.00 22.69 22.00 64.69 21.56e 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 

24 ml 
20.50 22.00 23.45 65.95 21.98de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 
22.90 25.36 26.90 75.16 25.05bc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 
27.70 27.00 26.00 80.70 26.90ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 
27.75 30.00 27.50 85.25 28.42a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT 
at 0.25 ml/L 

4 ml 
21.00 22.00 24.00 67.00 22.33de 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 
22.10 22.00 25.70 69.80 23.27cde 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 
25.50 24.00 23.62 73.12 24.37bcd 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

26.50 27.00 26.30 79.80 26.60ab 

T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

25.00 23.80 24.75 73.55 24.52bcd 

CV%      6.04 
LSD (0.05)      2.35 

 
Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly  
selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2 4.4319          2.2159     1.14     3.40 5.61 
Treatment 12 432.4977         36.0415    18.50**     2.18 3.03 
Error 24 46.7516          1.9480          
Total 38 483.6812         12.7285    

**= highly significant 



Appendix Table 4a. Average count of spikelet per panicle based on 10 randomly selected sample  
hills as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 

Total Mean I II III 

T1-Control (RRIF) None 155.60 158.00 153.00 466.60 155.53e 

T2 – 1 NEB foliar app at 50 DAT at 
1.5 ml/L 

24 ml 
225.26 230.50 220.60 676.36 225.45cd 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 
219.33 222.45 224.00 665.78 221.93d 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 
226.25 237.45 223.50 687.20 229.07bcd 

T5- 2 NEB foliar apps at 50 and 70 
DAT at 1.5 ml/L 

24 ml 
234.15 229.14 228.12 691.41 230.47bcd 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 
236.36 243.50 239.50 719.36 239.79abc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 
240.55 251.45 233.40 725.40 241.80ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 
239.00 240.90 258.00 737.90 245.97a 

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 

4 ml 
235.00 240.16 220.00 695.16 231.72abcd 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 
236.18 235.40 227.00 698.58 232.86abcd 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 
226.50 233.00 240.20 699.70 233.23abcd 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

230.00 234.60 257.00 721.60 240.53abc 

T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

249.00 235.00 233.60 717.60 239.20abc 

CV%      3.43 
LSD (0.05)      13.20 

 
Appendix Table 4b. Analysis of variance on average count of spikelet per panicle based on 10  
randomly selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2 67.3257         33.6628     0.55     3.40 5.61 
Treatment 12 18901.7832       1575.1486    25.67     2.18 3.03 
Error 24 1472.8946         61.3706          
Total 38 20442.0034        537.9475    

**= highly significant 



Appendix Table 5a. Percent filled spikelet per panicle based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 
Total Mean 

I II III 

T1-Control (RRIF) None 80.00 77.00 79.00 236.00 78.67f 

T2 – 1 NEB foliar app at 50 DAT at 
1.5 ml/L 

24 ml 
86.70 86.90 86.60 260.20 86.73e 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 
86.50 86.90 86.40 259.80 86.60e 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 
87.10 85.20 86.80 259.10 86.37e 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 

24 ml 
88.20 88.30 87.40 263.90 87.97de 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 
93.00 90.00 91.00 274.00 91.33bc 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 
97.00 98.00 98.00 293.00 97.67a 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 
98.00 97.00 100.00 295.00 98.33a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT 
at 0.25 ml/L 

4 ml 
88.50 88.30 89.10 265.90 88.63cde 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 
88.97 88.50 91.00 268.47 89.49bcde 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 
89.10 90.00 88.75 267.85 89.28bcde 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

89.30 97.00 90.00 276.30 92.10b 

T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

93.20 89.50 89.70 272.40 90.80bcd 

CV% 1.86 
LSD (0.05) 2.81 

Appendix Table 5b. Analysis of variance on percent filled spikelet per panicle based on 10 
randomly selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2 0.3450         0.1725    0.06    3.40 5.61 
Treatment 12 908.7261        75.7272   27.24**    2.18 3.03 
Error 24 66.7106         2.7796      
Total 38 975.7817        25.6785 

**= highly significant 



Appendix Table 6a. Weight (g) of 1000 grains as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 
Total Mean 

I II III 

T1-Control (RRIF) None 23.50 24.00 23.00 70.50 23.50c 

T2 – 1 NEB foliar app at 50 DAT at 
1.5 ml/L 

24 ml 
28.37 26.78 26.01 81.16 27.05b 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 
26.50 26.20 28.50 81.20 27.07b 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 
27.50 28.00 27.15 82.65 27.55ab 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 

24 ml 
26.00 28.00 27.79 81.79 27.26ab 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 
26.00 29.33 27.00 82.33 27.44ab 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 
28.69 28.00 28.00 84.69 28.23ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 
29.00 29.00 28.57 86.57 28.86a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT 
at 0.25 ml/L 

4 ml 
27.45 27.00 27.83 82.28 27.43ab 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 
27.45 27.45 26.56 81.46 27.15b 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 
28.15 27.33 27.24 82.72 27.57ab 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

29.00 28.00 28.15 85.15 28.38ab 
T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

27.00 28.25 27.00 82.25 27.42ab 
CV%      3.15 
LSD (0.05)      1.45 

 
 Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains as affected by  
 different fertilizer treatments 

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2 0.8036          0.4018     0.54     3.40 5.61 
Treatment 12 57.6818          4.8068     6.49**     2.18 3.03 
Error 24 17.7805          0.7409          
Total 38 76.2658          2.0070    

**= highly significant 
 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected  
sample hills as affected by different fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 
Total Mean 

I II III 

T1-Control (RRIF) None 55.92 53.36 45.51 154.79 51.60f 
T2 – 1 NEB foliar app at 50 DAT at 
1.5 ml/L 

24 ml 
69.21 68.00 66.00 203.21 67.74de 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 
62.30 60.50 66.00 188.80 62.93e 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 
67.00 73.94 71.59 212.53 70.84cd 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 

24 ml 
69.14 75.90 74.59 219.63 73.21bcd 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 
75.24 75.37 75.81 226.42 75.47abcd 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 
78.56 83.70 78.31 240.57 80.19ab 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 
82.49 83.27 82.20 247.96 82.65a 

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 

4 ml 
80.80 74.05 70.78 225.63 75.21abcd 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 
79.50 75.11 75.46 230.07 76.69abc 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 
80.10 65.44 86.12 231.66 77.22abc 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

80.15 77.35 79.71 237.21 79.07ab 
T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

77.95 77.45 76.90 232.30 77.43abc 
CV%      5.83 
LSD (0.05)      7.18 

 
Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10  
randomly selected sample hills as affected by different fertilizer treatments. 

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2        8.7508      4.3754 0.24 3.40 5.61 
Treatment 12 2506.5736 208.8811 11.49** 2.18 3.03 
Error 24   436.4887  18.1870        
Total 38 2951.8131         77.6793    

**= highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected  
sample hills as affected by different fertilizer treatments.  

Treatment 
Rate of 

application 
per 16L 
water/ha 

Replication 
Total Mean 

I II III 

T1-Control (RRIF) None 95.82 83.15 92.00 270.97 90.32f 
T2 – 1 NEB foliar app at 50 DAT 
at 1.5 ml/L 24 ml 112.50 118.54 113.00 344.04 114.68de 

T3- 1 NEB foliar app at 70 DAT at 
1.5 ml/L 24 ml 100.28 114.00 112.39 326.67 108.89e 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 12 ml 119.50 115.00 116.40 350.90 116.97cd 

T5- 2 NEB foliar apps at 50 and 70 
DAT at 1.5 ml/L 24 ml 117.00 122.31 115.00 354.31 118.10bcd 

T6- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.25 ml/L 4 ml 120.40 124.37 125.50 370.27 123.42abc 

T7- 3 NEB foliar apps at 5, 25, 50 
DAT at 0.5 ml/L      8 ml 124.46 126.84 127.00 378.30 126.10a 

T8- 3 NEB foliar apps at 5, 25, 50 
DAT at 1 ml/L 16 ml 126.27 126.28 126.80 379.35 126.45a 

T9- 3 NEB foliar apps at 25, 50, 70 
DAT at 0.25 ml/L 4 ml 120.59 118.00 119.00 357.59 119.20bcd 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 8 ml 122.00 118.50 119.46 359.96 119.99abcd 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 16 ml 122.36 117.65 121.16 361.17 120.39abcd 

T12- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 50 
DAT at 500 ml/ha each 

1,500 ml/ha 124.00 125.00 124.03 373.03 124.34ab 

T13- NEB applied blended on 
fertilizer @ 5 DAT, 25 DAT and 37 
DAT at 500 ml/ha each 

1,500 ml/ha 119.20 120.69 122.00 361.89 120.63abcd 

CV%      3.00 

LSD (0.05)      5.96 
 
Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10  
randomly selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2       3.4523    1.7262 0.14 3.40 5.61 
Treatment 12 3252.5770 271.0481   21.67** 2.18 3.03 
Error 24   300.2357   12.5098    
Total 38 3556.2650       93.5859    

**= highly significant  
 



Appendix Table 9a. Computed grain yield tons per hectare based on 14 % MC as affected 
by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per 

ha 

Replication 

Total Mean I II III 

T1-Control (RRIF) None 5.38 5.05 4.97 15.40 5.13d 
T2 – 1 NEB foliar app at 50 DAT at 1.5 
ml/L 

24 ml 7.33 8.00 7.00 22.33 7.44bc 

T3- 1 NEB foliar app at 70 DAT at 1.5 
ml/L 

24 ml 7.00 7.15 7.19 21.34 7.11c 

T4- 2 NEB foliar apps at 50 and 70 
DAT at 0.75 ml/L 

12 ml 7.55 8.00 7.26 22.81 7.60bc 

T5- 2 NEB foliar apps at 50 and 70 DAT 
at 1.5 ml/L 

24 ml 8.90 8.00 6.93 23.83 7.94abc 

T6- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.25 ml/L 

4 ml 8.56 8.90 9.00 26.46 8.82a 

T7- 3 NEB foliar apps at 5, 25, 50 DAT 
at 0.5 ml/L 

     8 ml 8.51 8.10 9.87 26.48 8.83a 

T8- 3 NEB foliar apps at 5, 25, 50 DAT 
at 1 ml/L 

16 ml 9.14 9.11 8.73 26.98 8.99a 

T9- 3 NEB foliar apps at 25, 50, 70 DAT 
at 0.25 ml/L 

4 ml 8.18 8.00 8.75 24.93 8.31ab 

T10-3 NEB foliar apps at 25, 50, 70 
DAT at 0.5 ml/L 

8 ml 8.66 7.82 8.66 25.14 8.38ab 

T11- 3 NEB foliar apps at 25, 50, 70 
DAT at 1 ml/L 

16 ml 8.02 8.31 8.89 25.22 8.41ab 

T12- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 50 DAT at 500 
ml/ha each 

1,500 
ml/ha 

8.15 8.81 9.50 26.46 8.82a 

T13- NEB applied blended on fertilizer 
@ 5 DAT, 25 DAT and 37 DAT at 500 
ml/ha each 

1,500 
ml/ha 

8.00 8.81 9.50 26.31 8.77a 

CV% 7.01 
LSD (0.05) 0.95 

 Appendix Table 9b. Analysis of variance on computed grain yield tons per hectare based on 
14 % MC as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 2    0.3460 0.1730 0.54 3.40 5.61 
Treatment 12  40.3909 3.3659 10.56** 2.18 3.03 
Error 24   7.6471 0.3186 
Total 38 48.3841        1.2733 

**= highly significant 
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Figure 1. Representative sample plots per treatment at 15 days after transplanting 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ panicle initiation 
(24 ml/16L water) 

 

T3- NEB applied as foliar spray @ flowering 
(24 ml/16L water)

 

T4-NEB applied as foliar spray @ 55 DAT and 70 
DAT (12 ml/16L water) 

 

T5- NEB applied as foliar spray @ 55 DAT and 70 
DAT (24 ml/16L water) 

 

T6- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (4 ml/16L water) 

 

    T7- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (8 ml/16L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8-NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (16 ml/16L water) 

 

T9-NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (4 ml/16L water) 

 

T10- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (8 ml/16L water) 

 

T11- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (16 ml/16L water) 

 

T12- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 50 DAT (1,500 ml/ha) 

 

T13- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 37 DAT (1,500 ml/ha) 

 



Figure 2. Representative sample plot s per treatment at 25 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF)    T2- NEB applied as foliar spray @ panicle initiation 
(24 ml/16L water) 

T3- NEB applied as foliar spray @ flowering 
 (24 ml/16L water) 

 

T4-NEB applied as foliar spray @ 55 DAT and 70 
DAT (12 ml/16L water) 

 

T5- NEB applied as foliar spray @ 55 DAT and 70 
DAT (24 ml/16L water) 

 

T6- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (4 ml/16L water) 

 

T7- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (8 ml/16L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T12- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 50 DAT (1,500 ml/ha) 

 

   T13- NEB applied blended on fertilizer @ 5 DAT, 
25 DAT and 37 DAT (1,500 ml/ha) 

 

T10- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (8 ml/16L water) 

 

T11- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (16 ml/16L water) 

 

T8-NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (16 ml/16L water) 

 

T9-NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (4 ml/16L water) 

 



Figure 3. Representative sample plots per treatment at 35 days after transplanting 

T1- Control (RRIF) T2- NEB applied as foliar spray @ panicle initiation 
(24 ml/16L water) 

T3- NEB applied as foliar spray @ flowering 
 (24 ml/16L water) 

 

T4-NEB applied as foliar spray @ 55 DAT and 70 
DAT (12 ml/16L water) 

 

T5- NEB applied as foliar spray @ 55 DAT and 70 
DAT (24 ml/16L water) 

 

T6- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (4 ml/16L water) 

 

T7- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (8 ml/16L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8-NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (16 ml/16L water) 

 

T9-NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (4 ml/16L water) 

 

T10- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (8 ml/16L water) 

 

T11- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (16 ml/16L water) 

 

   T13- NEB applied blended on fertilizer @ 5 DAT, 
25 DAT and 37 DAT (1,500 ml/ha) 

 

T12- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 50 DAT (1,500 ml/ha) 

 



Figure 4. Representative sample plots per treatment at 70 days after transplanting 

T1- Control (RRIF) T2- NEB applied as foliar spray @ panicle initiation 
(24 ml/16L water) 

T3- NEB applied as foliar spray @ flowering 
 (24 ml/16L water) 

 

T4-NEB applied as foliar spray @ 55 DAT and 70 
DAT (12 ml/16L water) 

 

T5- NEB applied as foliar spray @ 55 DAT and 70 
DAT (24 ml/16L water) 

 

T6- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (4 ml/16L water) 

 

T7- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (8 ml/16L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8-NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (16 ml/16L water) 

 

T9-NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (4 ml/16L water) 

 

T10- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (8 ml/16L water) 

 

T11- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (16 ml/16L water) 

 

T12- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 50 DAT (1,500 ml/ha) 

 

   T13- NEB applied blended on fertilizer @ 5 DAT, 
25 DAT and 37 DAT (1,500 ml/ha) 

 



Figure 5. Representative sample plot per treatment at maturity 

T1- Control (RRIF) 

T4-NEB applied as foliar spray @ 55 DAT and 70 
DAT (12 ml/16L water) 

 

T5- NEB applied as foliar spray @ 55 DAT and 70 
DAT (24 ml/16L water) 

 

T2- NEB applied as foliar spray @ panicle initiation 
(24 ml/16L water) 

T3- NEB applied as foliar spray @ flowering 
 (24 ml/16L water) 

 

T6- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (4 ml/16L water) 

 

T7- NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (8 ml/16L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8-NEB applied as foliar spray @ 5 DAT, 25 DAT 
and 50 DAT (16 ml/16L water) 

 

T9-NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (4 ml/16L water) 

 

T10- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (8 ml/16L water) 

 

T11- NEB applied as foliar spray @ 25 DAT, 50 DAT 
and 70 DAT (16 ml/16L water) 

 

T12- NEB applied blended on fertilizer @ 5 DAT, 25 
DAT and 50 DAT (1,500 ml/ha) 

 

   T13- NEB applied blended on fertilizer @ 5 DAT, 
25 DAT and 37 DAT (1,500 ml/ha) 

 



Figure 6. General view of the experimental area 

Experimental view of the area at 15 days after transplanting 

Experimental view of the area at 25 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 35 days after transplanting 

Experimental view of the area at 70 days after transplanting 



Experimental view of the area at maturity stage 



Figure 6. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing and construction of levee 

Transplanting of rice seedlings 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring of plant height at harvest 

Counting of tillers at harvest 



Manual harvesting of 2.5m x 2.5m sample area 

Weighing of 1000 grains 



Counting of spikelet per panicle 

Counting of sample panicle 
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Influenced by 3, 4 or 6 Foliar Applications of NEB Root Exudates 

Belinda G. Elming 

ABSTRACT 

This study was conducted to determine the influence of NEB Root Exudates 
(“NEB”) on the growth and yield of paddy rice, evaluating 3, 4 or 6 foliar 
applications of NEB.  It also intended to evaluate the comparison between the 
NEB blended with the recommended rate of inorganic fertilizer (“RRIF”) soil 
applied by blending NEB on fertilizer granules.   The study evaluated various 
foliar application dosages and foliar application times.   For the soil applied 
NEB, the timing was fixed at the normal fertilizer application timing of tillering 
and panicle initiation, consistent with normal farmer practice.   The exact timing 
and dosages are outlined in the treatment summary on page 4.     

Results showed statistically significant increases on the number of tillers at (30 
DAT and harvest), panicle count at harvest, number of spikelets per panicle, 
percent filled spikelet, weight of 1000 grain, average plant height at (30 DAT 
and harvest) and grain yield from the NEB applications, both applied by foliar 
spray and soil application methods.  

Research findings revealed a statistically significant influence from the 
application of NEB.   In order to produce the highest grain yield of 8.82 tons 
per hectare (over the control of 5.54 tons per hectare) NEB applied by foliar 
spray at the dilution rate of 0.5 ml/L (8 ml NEB per 16 L backpack sprayer) and 
applied 5, 15, 25, 50, 60 and 70 DAT) is recommended.   



I. INTRODUCTION 

 
   Rice is one of the leading food crops and the staple food for over half of the world's 

population mostly in Asia. In the Philippines, rice produce reaches 19.1 million metric tons in 

2018, however production has not increased significantly 2014 (Philippine Statistics Authority 

(PSA, 2019).   With the growing population and increasing rice demand, this statgnant production 

highlights the need to utilize innovative technologies to increase production to help achieve food 

security.   Rice production is the main source of Filipino’s livelihoods and plays a big role in their 

economy.  In order to provide higher production increase of rice in the Philippines, embracing of 

modern agricultural techniques such as insecticides, herbicide, hybrid seeds, irrigation, draining 

and mostly the application of fertilizers.   

Proper nutrient management is one of the many factors to be considered in increasing the 

production of rice. Optimizing the material inputs such as fertilizer dosage and selecting high 

yielding variety of rice are necessary.  The use of supplementary techniques such as foliar feeding 

where the plant leaves and stems are capable of absorbing micro and macronutrients is also an 

avenue to leverage for increased production. In order for the nutrients to be readily available to the 

plant, fertilizers should be applied in adequate dosage and right timing and number of applications.  

NEB Root Exudates promotes growth and development of the whole plants, including larger 

and more complex root systems, thus making the plant more efficient in absorbing nutrients from 

a greater depth and volume of soil. The overall effect of product is to make plants more efficient 

on using applied fertilizer as well as to survive in soils of low fertility level. Growth of plants will 

be more vigorous and so therefore higher yield of crops is expected if shoots and roots of the plants 

are vigorous and have access to additional nutrients.  Root exudates have also been shown to 

influence the microbial community in the rhizosphere, creating beneficial impacts on fertilizer 

absorption and pathogen resistance.   This technology appears to offer opportunity.  

This study was conducted to evaluate the efficient number and timing of NEB fertilizer 

enhancer application on rice and intended to assess the comparison between the NEB blended with 

RRIF applied on soil and as foliar spray.  

 

 

II. OBJECTIVES 

1. Measure the yield increase of different number and timing of NEB foliar applications 
as outlined in the treatment summary 



2. Apply NEB blended on granule fertilizer to compare soil vs. foliar NEB application as
a direct comparison of efficacy of foliar applications, as well as confirmation of soil
application of NEB utilizing the method of blending NEB on granular fertilizer

3. Evaluate soil application of NEB applied at tillering and panicle initiation only (NEB
not applied on the basal fertilizer application).

4. Collect field pictures (side by side plot comparisons) to document any visual impact of
NEB during the growing season

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from July 

2020 to October 2020. 

IV. METHODOLOGY

1. Soil Analysis

Soil analysis results were accomplished by using the soil test kit which served as 

basis for the recommended rate of inorganic fertilizer.  

2. Cultural Management

i. Land Preparation

A lowland irrigated farm with an approximate area measuring 1,500 m2 was 

thoroughly prepared by plowing, harrowing and levelling using a mechanical farm 

tractor and hand tractor. Bunds were also constructed to prevent the leaching of 

fertilizer to adjacent plots.   

ii. Crop Variety and Planting Method

NSIC 222 rice variety was used and procured from a registered seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for 

proper seedling growth. Twenty-five day old seedlings were transplanted in straight 

line method using 2-3 seedlings per hill with a planting distance of 20 x 20 

centimeters between hills and rows.  



 

iii. Fertilization 

 The recommended Inorganic fertilizer sources were 14-14-14 and 46-0-0 

(Urea). The rate of inorganic fertilizer (6 bags per hectare) was applied in three split 

applications where 100 kg/ha (14-14-14) was applied basally, 100 kg/ha Urea was 

applied at tillering stage and 100 kg/ha at panicle initiation stage. However, 

treatment 14 was solely applied with NEB blended on inorganic fertilizer also in 

three split applications whereas 100 kg/ha (14-14-14) was applied basally, 100 

kg/ha Urea was applied at tillering stage and 100 kg/ha Urea without NEB at 

panicle initiation stage. NEB was applied in soil blended with inorganic fertilizer 

and in foliar spray as stated in the treatment summary.   

 

iv. Insects and Pests, Diseases and Weeds Control 

Control of insect pests and diseases were administered using the registered 

and recommended rates of insecticides and fungicides for rice. Weed control was 

done through the use of herbicides in killing or controlling the weeds. Manual weed 

control was done by pulling remaining when herbicide is not advisable to apply at 

reproductive stage.  

 

v. Drainage and Irrigation 

The plots were maintained 3 cm depth of water as per requirement of the 

crop in non-stress treatment. Drainage of rice field was properly designed and 

constructed by creating networks which excess or “unwanted” water was drained 

especially during the rainy months. Repairing of bunds were also done such as the 

holes and cracks to avoid fertilizer leaching to adjacent plots. 

 

vi. Harvesting 

Harvesting was manually done thrice at maturity stage of the grain at 85 

DAT (Treatment 1), 87 DAT (Treatment 8, 9, 10), and 90 DAT (Treatment 2, 3, 

4, 5, 6, 7, 11, 12, 13, 14). 

 

 



V. Treatment 

 The following treatment summary including the rates and time of application were evaluated: 

 VEGETATIVE REPRODUCTIVE  

 Basal                      
5 DAT    

15 DAT     Tillering      
25 DAT  

Panicle 
Initiation    

50-55 DAT       

Booting                      
60-65 DAT 

Flowering    
70-75 DAT     

T1 ----- ----- ----- ----- ----- ----- 

NEB APPLIED AS FOLIAR SPRAY ONLY TREATMENTS T2—T13 

T2 0.188 ml/L ----- 0.188 ml/L 0.188 ml/L ----- 0.188 ml/L 

T3 0.375 ml/L       ----- 0.375 ml/L       0.375 ml/L       ----- 0.375 ml/L       

T4 0.75 ml/L         ----- 0.75 ml/L         0.75 ml/L         ----- 0.75 ml/L         

T5 0.25 ml/L       0.25 ml/L       0.25 ml/L       ----- ----- ----- 

T6 0.5 ml/L     0.5 ml/L     0.5 ml/L     ----- ----- ----- 

T7 1 ml/L                   1 ml/L                   1 ml/L                   ----- ----- ----- 

T8 ----- ----- ----- 0.25 ml/L       0.25 ml/L       0.25 ml/L       

T9 ----- ----- ----- 0.5 ml/L     0.5 ml/L     0.5 ml/L     

T10 ----- ----- ----- 1 ml/L                   1 ml/L                   1 ml/L                   

T11 0.125 ml/L                   0.125 ml/L                   0.125 ml/L                   0.125 ml/L                   0.125 ml/L                   0.125 ml/L                   

T12 0.25 ml/L       0.25 ml/L       0.25 ml/L       0.25 ml/L       0.25 ml/L       0.25 ml/L       

T13 0.5 ml/L     0.5 ml/L     0.5 ml/L     0.5 ml/L     0.5 ml/L     0.5 ml/L     

NEB APPLIED BLENDED ON GRANULE FERTILIZER ONLY TREATMENT T14 

T14 750 ml/ha            
at basal 

----- 750 ml/ha          
at tillering 

----- ----- ----- 

 

 

VI. Experimental Design  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into eighth (14) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

 

 

 



VII. Data Gathered 

 

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were 

counted based on 10 randomly selected sample hills per plot.  

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner 

row were randomly taken and counted per plot.  

3. Panicle count at harvest - The number of panicle per plot at harvest were counted 

based on 10 randomly selected sample hills per plot. 

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by 

counting the number of grain per panicle consisting of both filled and unfilled grain 

from 10 randomly selected sample hills per plot. 

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula 

below based on 10 randomly selected sample hills per plot. 

 

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
 𝒙 100   

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains 

randomly chosen from the sample corrected to 14% moisture content (MC). 

Moisture content was determined by using moisture meter. 

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the 

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample 

hills per plot.   

8. Average plant height at harvest (cm) – Height was measured from the base of the 

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample 

hills per plot.   

9. Grain yield (ton/ha) – this was determined by weighing the grain yield from the area 

and was converted into tons per hectare at 14% MC using the following formula:  

 

𝑮𝒓𝒂𝒊𝒏 𝒚𝒊𝒆𝒍𝒅 ( 𝒕𝒐𝒏𝒔 𝒉𝒂⁄  ) = 
𝒀𝒊𝒆𝒍𝒅 𝒐𝒇 𝒉𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒌𝒈)

𝑯𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒎𝟐)
 𝒙

10,000𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

 



Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Duncan’s Multiple Range Test 

(DMRT) at 5% confidence level.  



VIII. Experimental Field Lay-out 

 

  T9R3 T4R3 

T8R3 T12R3 T10R3 T3R3 

T11R3 T5R3 T1R3 T7R3 

T6R3 T13R3 T14R3 T2R3 

T6R2 T5R2 T4R2 T12R2 

T7R2 T1R2 T14R2 T11R2 

T13R2 T2R2 T10R2 T9R2 

T3R2 T8R2 T11R2 T9R1 

T13R1 T12R1 T10R1 T14R1 

T8R1 T5R1 T1R1 T6R1 

T7R1 T3R1 T4R1 T2R1 

 

 

IX. RESULTS AND DISCUSSION 

 

Average tiller count at 30 DAT  

Presented the on Table 1 the effect of different treatment combinations on tiller 

count at 30 DAT and statistical analysis revealed highly significant difference among 

treatments, (Appendix Table 1b.). Plants applied with the rate of 8 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF had the highest number of 

tiller of 31.37 at 30 DAT while plants without NEB produced the least count of tiller of 

19.87. The other treatment combinations produced tiller count with a means ranging from 

25.20 to 30.07. 

Comparison among means revealed that plants applied with the rate of 8 ml/16 L 

water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF gives 

significantly highest tiller count. Followed by the plants applied with   4 ml/16 L water of 

NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF that was significantly 

comparable to the plants applied with 1500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 

 



DAT and 25 DAT and 16 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha 

RRIF. Plants applied with the rate of 12 ml/16L water of NEB applied at (5, 25, 50 and 70) 

DAT + 6 bags/ha RRIF also produced significantly higher tiller count at 30 DAT among 

other treatment combinations. 

Moreover, the treatment combinations at the rate of 2 ml/16L water of NEB applied 

at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 6 ml/16 L water of NEB applied at 

(5, 25, 50 and 70) DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at (5, 15 

and 25) DAT + 6 bags/ha RRIF were comparable to each other but insignificantly attained 

a high mean tiller count. Meanwhile, plants applied at the rate of 4 ml/16L water of NEB 

at (5, 15 and 25) DAT + 6 bags/ha RRIF was similar to plants applied with 3 ml/16L water 

of NEB applied at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF, 16 ml/16L water of NEB 

applied at (50, 60 and 70) DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at 

(50, 60 and 70) DAT + 6 bags/ha RRIF but also insignificantly produced high tiller count. 

On the other hand, plants applied at the rate of 4 ml/16L water of NEB applied at 

(50, 60 and 70) DAT + 6 bags/ha RRIF gained a significantly lower tiller count however, 

significantly higher over the control plants.  

Treatment combinations revealed the tallest plants were possibly due to sustained 

balanced nutrients applied coming from an optimum dosage of NEB at vegetative and early 

reproductive stage of plant development.  

 

 

 

 

 

 

 

 



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  
        affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 20.40 19.10 20.10 59.60 19.87g 
T2- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.19 ml/L  

3 ml 26.90 27.10 26.30 80.30 26.77e 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 28.20 27.90 28.70 84.80 28.27d 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 28.90 29.20 29.40 87.50 29.17c 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 26.70 27.30 26.70 80.70 26.90e 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 27.70 28.10 27.50 83.30 27.77d 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 29.40 30.00 28.90 88.30 29.43bc 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 25.10 24.90 25.60 75.60 25.20f 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 26.40 25.80 26.20 78.40 26.13e 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 26.10 25.90 26.70 78.70 26.23e 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 27.80 28.10 28.00 83.90 27.97d 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 30.70 29.40 30.10 90.20 30.07b 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 31.20 30.80 32.10 94.10 31.37a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 29.70 30.20 29.70 89.60 29.87bc 

CV%      1.64 
LSD (0.05)      0.75 

 

 

 

 

 

 

 

 

 

 

 

 



 Average tiller count at harvest  
 

The effect of the different treatments on tiller count at harvest is presented on Table 

2. Statistical analysis revealed highly significant difference among treatments, (Appendix 

Table 2b.). The no NEB plants produced the least tiller count with a mean of 17.37 while 

plants applied with the rate of 8 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) 

DAT + 6 bags/ha RRIF had the highest tiller count of 28.67. All other treatment 

combinations produced tiller count at harvest with means ranging from 23.00 to 28.00.  

Comparison among means revealed that plants applied with the rate of 8 ml/16 L 

water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF provides the 

highest tiller count of 28.67 grams that was significantly comparable to the treatments 

applied at the rate of 4 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 

6 bags/ha RRIF, 1500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT and 25 DAT 

and 4 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF with a mean 

tiller count of 28.00, 27.73 and 27.63, respectively.  

Moreover, the treatments at the rate of 12 ml/16L water of NEB applied at (5, 25, 

50 and 70) DAT + 6 bags/ha RRIF, 6 ml/16 L water of NEB applied at (5, 25, 50 and 70) 

DAT + 6 bags/ha RRIF, 6 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha 

RRIF and 8 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF were 

significantly produced similar number of tillers. Meanwhile, 2 ml/16L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 3 ml/16L water of NEB 

applied at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF and 16 ml/16L water of NEB applied 

at (50, 60 and 70) DAT + 6 bags/ha RRIF were insignificant to each other that produced 

significantly high tiller count which was comparable to plants applied with 8 ml/16L water 

of NEB applied at (50, 60 and 70) DAT + 6 bags/ha RRIF.  

On the other hand, plants applied at the rate of 4 ml/16L water of NEB applied at 

(50, 60 and 70) DAT + 6 bags/ha RRIF attained a significantly lower tiller count however, 

significantly higher over the control plants.  

 
 
 
 
 
 
 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as  
affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 18.10 17.30 16.70 52.10 17.37i 
T2- 4 NEB apps, 5, 25, 50, 

70 DAT at 0.19 ml/L  
3 ml 25.30 25.80 24.60 75.70 25.23fg 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 26.90 25.80 27.50 80.20 26.73cde 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 27.10 27.40 27.60 82.10 27.37bcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 27.50 28.70 26.70 82.90 27.63abcd 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 25.30 26.40 26.20 77.90 25.97ef 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 26.80 26.70 26.20 79.70 26.57de 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 23.10 22.60 23.30 69.00 23.00h 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 25.10 24.20 24.10 73.40 24.47g 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 25.60 24.50 25.30 75.40 25.13fg 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 24.50 26.10 25.20 75.80 25.27fg 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 28.30 27.60 28.10 84.00 28.00ab 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 28.70 28.20 29.10 86.00 28.67a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 27.50 28.10 27.60 83.20 27.73abc 

CV%      2.39 
LSD (0.05)      1.03 

 
 

 

 

 

 

 

 

 



Panicle count at harvest 

Presented on Table 3 the data gathered on the panicle count at harvest as affected 

by different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 3b).   

Plants without NEB produced the lowest panicle count with a mean of 15.60 while 

plants applied with NEB at the rate of 8 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 

and 70) DAT + 6 bags/ha RRIF had the highest panicle count mean of 27.50. All other 

treatment combinations produced panicle count means ranging from 21.87 to 26.87.

Among all treatments applied with NEB produced significantly more panicle count 

over the control plants. Plants applied with 4 ml/16 L water of NEB applied at (5, 15, 25, 

50, 60 and 70) DAT + 6 bags/ha RRIF, 1500 ml/ha of NEB blended on 6 bags/ha RRIF at 

5 DAT and 25 DAT and 16 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 

bags/ha RRIF were insignificantly to each other while significantly gained highest number 

of panicle. Those treatment combinations were also comparable to the plants applied at the 

rate of 12 ml/16L water of NEB applied at (5, 25, 50 and 70) DAT + 6 bags/ha RRIF with 

a mean of 26.40. 

Moreover, the treatments at the rate of 6 ml/16 L water of NEB applied at (5, 25, 

50 and 70) DAT + 6 bags/ha RRIF attained significantly higher count of panicle at harvest 

with a mean of 25.40 whereas similar to the treatment combinations at the rate of 8 ml/16L 

water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF and 4 ml/16L water of NEB 

applied at (5, 15 and 25) DAT + 6 bags/ha RRIF but both were insignificant to each other.  

On the other hand, treatments applied at the rate of 3 ml/16L water of NEB applied 

at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF, 16 ml/16L water of NEB applied at (50, 60 

and 70) DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at (50, 60 and 70) 

DAT + 6 bags/ha RRIF were not significant to each other but significantly produced high 

panicle count. Plants attained the lower number of panicle were treated by the rate of 2 

ml/16L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF and 4 

ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha RRIF however, gained 

significantly higher than the no NEB plants.   



Evaluation of the results on the number and frequency of NEB application showed 

that treatments with right timing and frequency of NEB application significantly increased 

the number of panicle compared to the no NEB fertilizer control. This implies that nutrient 

uptake was more efficient when applied with NEB that regulates the plant growth.  

 

       Table 3. Average panicle count at harvest based on 10 randomly selected sample hills  
       as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 16.20 15.40 15.20 46.80 15.60f 
T2- 4 NEB apps, 5, 25, 50, 

70 DAT at 0.19 ml/L  
3 ml 24.10 23.90 22.90 70.90 23.63d 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 25.20 24.90 26.10 76.20 25.40bc 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 26.10 26.40 26.70 79.20 26.40ab 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 24.10 25.20 25.00 74.30 24.77c 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 25.60 25.20 24.90 75.70 25.23c 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 26.50 27.20 25.70 79.40 26.47a 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 22.10 21.40 22.10 65.60 21.87e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 23.40 22.90 23.10 69.40 23.13d 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 24.30 22.40 23.90 70.60 23.53d 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 22.30 22.10 23.90 68.30 22.77de 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 27.10 26.20 27.30 80.60 26.87a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 27.30 27.50 27.70 82.50 27.50a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 26.70 27.00 26.40 80.10 26.70a 

CV%      2.45 

LSD (0.05)      1.00 
 
 
 
 
 



Number of spikelet per panicle 

Table 4 presented the results and effects of different treatment combinations on 

number of spikelet per panicle. Statistical analysis revealed highly significant differences 

on the effects of the different treatments over the no NEB fertilizer control (Appendix Table 

4b). 

Number of spikelet per panicle varied significantly among treatments which ranged 

from 159.43 to 224.10. The results revealed that the treatment combination at the rate of 8 

ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF produced 

significantly the highest number of spikelet per panicle with a mean value of 224.10 

however similar to the rate of 4 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) 

DAT + 6 bags/ha RRIF but comparable with the treatment combinations at the rate of  1500 

ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT and 25 DAT with a mean of 215.40 

and 210.10, respectively.   

Moreover, plants applied with 16 ml/16L water of NEB applied at (5, 15 and 25) 

DAT + 6 bags/ha RRIF and 12 ml/16L water of NEB applied at (5, 25, 50 and 70) DAT + 

6 bags/ha RRIF were significantly comparable to each other. However, plants applied with 

6 ml/16 L water of NEB applied at (5, 25, 50 and 70) DAT + 6 bags/ha RRIF, 8 ml/16L 

water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF, 2 ml/16L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF and 16 ml/16L water of NEB 

applied at (50, 60 and 70) DAT + 6 bags/ha RRIF were also significantly comparable to 

each other with a reasonable panicle count at harvest.  

Conversely, treatment combinations at the rate of 8 ml/16L water of NEB applied 

at (50, 60 and 70) DAT + 6 bags/ha RRIF significantly produced high number of panicle 

while comparable to the plants applied with 4 ml/16L water of NEB applied at (5, 15 and 

25) DAT + 6 bags/ha RRIF, 3 ml/16L water of NEB applied at (5, 25, 50 and 70) DAT+ 6

bags/ha RRIF and 4 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha

RRIF which were not significant to each other. Plants without NEB produced the lowest

count of spikelet per panicle with a mean of 159.43 among treatment means.

Results revealed that the higher count of spikelet per panicle were due to constant 

and proper management of growing rice when applied with an optimum dosage of NEB at 

proper timing of application. 



Table 4. Average count of spikelet per panicle based on 10 randomly selected  
        sample hills as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 168.30 146.30 163.70 478.30 159.43f 
T2- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.19 ml/L  

3 ml 183.60 177.80 186.30 547.70 182.57e 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 189.60 187.60 198.30 575.50 191.83bcde 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 198.20 215.40 204.40 618.00 206.00abcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 176.30 185.30 187.20 548.80 182.93e 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 189.30 192.30 183.40 565.00 188.33bcde 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 195.20 222.30 209.30 626.80 208.93abc 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 185.10 180.30 179.30 544.70 181.57e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 186.30 179.20 184.30 549.80 183.27de 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 192.30 185.60 183.20 561.10 187.03cde 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 189.20 190.10 183.20 562.50 187.50bcde 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 210.30 197.80 238.10 646.20 215.40a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 225.60 198.40 248.30 672.30 224.10a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 203.50 231.20 195.60 630.30 210.10ab 

CV%      6.23 
LSD (0.05)      20.24 

 

 

 

 

 

 

 



Percent filled spikelet per panicle 

Data on the percent filled spikelet per panicle as affected by different treatment 

combinations are presented on Table 5 and Appendix Table 5a. Statistical analysis revealed 

highly significant differences on the effects of the different treatments over the no NEB 

fertilizer control (Appendix Table 5b).  

Among all treatments applied with NEB produced significantly higher percent 

filled spikelet over the control plants. Plants without NEB produced the lowest percentage 

of filled panicles with a mean of 72.93 while plants applied with NEB at the rate of 8 ml/16 

L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF had the highest 

percentage of filled panicles with a mean of 94.45%. All other treatment combinations 

produced percentage of filled panicle means ranging from 87.28% to 94.36%. 

Plants applied with 4 ml/16 L water of NEB applied at (5, 8 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 4 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 16 ml/16L water of NEB 

applied at (5, 15 and 25) DAT + 6 bags/ha RRIF and 12 ml/16L water of NEB applied at 

(5, 25, 50 and 70) DAT + 6 bags/ha RRIF were not significant to each other however, 

gained significantly highest percent filled spikelet per panicle.  

All other treatment combinations were not significant to each other but significantly 

higher than plants without NEB that produced the lowest percent filled spikelet per panicle 

with a mean of 72.93%. 

Plants treated with NEB had more filled grains per panicle and they also had more 

spikelet per panicle. This implies that percent filled spikelet is one of the most important 

factor to be considered in rice productivity determination. Application of optimum amount 

of NEB + RRIF enhances nutrient availability to produce productive increasing rice grain. 



Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  
by different fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 76.47 70.20 72.13 218.80 72.93c 
T2- 4 NEB apps, 5, 25, 50, 

70 DAT at 0.19 ml/L  
3 ml 92.10 89.20 91.18 272.48 90.83ab 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 92.46 91.42 95.46 279.34 93.11ab 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 92.63 93.36 95.56 281.55 93.85a 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 89.62 90.66 96.99 277.28 92.43ab 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 90.12 90.48 88.80 269.41 89.80ab 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 92.01 91.95 99.03 282.98 94.33a 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 87.47 90.63 83.74 261.83 87.28b 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 91.63 98.77 87.71 278.11 92.70ab 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 90.69 88.09 86.58 265.37 88.46ab 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 91.91 90.74 87.68 270.34 90.11ab 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 93.20 91.71 98.17 283.08 94.36a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 94.15 92.79 96.41 283.35 94.45a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 91.30 91.83 88.94 272.07 90.69ab 

CV%      3.37 
LSD (0.05)      5.12 

 

 

 

 

 

 

 



Weight of 1000 grains (g) 

Table 6 presented the weight of 1000 grains as affected by different fertilizer 

treatment applications. Results showed that the weight of 1000 grains ranged from 26.39 g 

to 28.75 g. Statistical analysis revealed highly significant effects on the different treatments 

over the no NEB fertilizer control (Appendix Table 6b). Comparison among means showed 

that weight of 1000 grains from all treatment combinations with NEB + RRIF were higher 

than the weight over the Control.  

Comparison among means revealed that plants applied with the rate of 8 ml/16 L 

water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF provides the 

heaviest weight of 1000 grains of 28.75grams that was significantly comparable to the 

treatments applied at the rate of 4 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 

70) DAT + 6 bags/ha RRIF, 1500 ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT and 

25 DAT and 16 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF 

with a mean weight of 28.58 g, 28.45 g and 28.27 g , respectively.  

Moreover, the treatments at the rate of 12 ml/16L water of NEB applied at (5, 25, 

50 and 70) DAT + 6 bags/ha RRIF, 6 ml/16 L water of NEB applied at (5, 25, 50 and 70) 

DAT + 6 bags/ha RRIF, 8 ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha 

RRIF and 2 ml/16L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha 

RRIF were significantly attained comparable heavier weight of 1000 grains. Meanwhile, 4 

ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF and 3 ml/16L water 

of NEB applied at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF were not significant to each 

other however, gained significantly heavy weight of 1000 grains which were comparable 

to the plants treated with 16 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 

bags/ha RRIF, 8 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha RRIF 

and 4 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha RRIF that also 

produced significantly heavy weight of 1000 grains. 

On the other hand, plants applied at the rate of 4 ml/16L water of NEB applied at 

(50, 60 and 70) DAT + 6 bags/ha RRIF attained a significantly lighter tiller count yet, 

significantly heavier over the plants without NEB.  

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 26.14 26.61 26.42 79.17 26.39h 
T2- 4 NEB apps, 5, 25, 50, 

70 DAT at 0.19 ml/L  
3 ml 28.02 27.44 27.62 83.08 27.69efg 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 28.14 28.18 27.87 84.19 28.06cde 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 27.88 27.92 28.52 84.32 28.11bcde 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 28.12 27.71 27.43 83.26 27.75efg 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 27.73 28.21 27.56 83.50 27.83def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 28.63 27.93 28.26 84.82 28.27abcd 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 27.28 27.23 27.33 81.84 27.28g 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 27.34 27.29 27.46 82.09 27.36fg 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 27.42 27.37 27.65 82.44 27.48fg 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 27.78 27.72 27.82 83.32 27.77defg 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 28.76 28.64 28.34 85.74 28.58ab 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 28.53 28.71 29.01 86.25 28.75a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 28.54 27.97 28.83 85.34 28.45abc 

CV%      0.97 
LSD (0.05)      0.45 

 

 

 

 

 

 

 

 



Average plant height at 30 DAT (cm) 

Plants treated with NEB either foliar or bended to RRIF produced taller plant height 

than the plants without NEB presented on Table 7. Statistical analysis revealed highly 

significant effects on the different treatments over the no NEB fertilizer control (Appendix 

Table 7b).   

The plant height at 30 DAT varied significantly among treatments which ranged 

from 60.35 cm to 79.49 cm accordingly. Results showed that treatment combination 

applied at the rate of 8 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 

6 bags/ha RRIF had significantly attained the tallest plant with a mean of 79.49 cm, 

however comparable to treatment combinations at the rate of 4 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 16 ml/16L water of NEB 

applied at (5, 15 and 25) DAT + 6 bags/ha RRIF and 1500 ml/ha of NEB blended on 6 

bags/ha RRIF at 5 DAT and 25 DAT with a mean of 78.92 cm, 78.86 cm and 78.47 cm, 

respectively.  

Moreover, treatment combinations at the rate of 2 ml/16L water of NEB applied at 

(5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF, 12 ml/16L water of NEB applied at (5, 

25, 50 and 70) DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at (5, 15 and 

25) DAT + 6 bags/ha RRIF had significantly taller plants but had no significant differences

to each other. Likewise, plants treated at the rate of 6 ml/16 L water of NEB applied at (5,

25, 50 and 70) DAT + 6 bags/ha RRIF and 4 ml/16L water of NEB applied at (5, 15 and

25) DAT + 6 bags/ha RRIF had also significantly taller height which were comparable to

the aforementioned treatment combinations but had also insignificant to each other.

Furthermore, plants treated at the rate of 3 ml/16L water of NEB applied at (5, 25, 

50 and 70) DAT+ 6 bags/ha RRIF, 16 ml/16L water of NEB applied at (50, 60 and 70) 

DAT + 6 bags/ha RRIF, 8 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha 

RRIF and 4 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha RRIF were 

comparable to each other and had a significantly shorter height at 30 DAT however 

significantly taller than those plants without NEB. Apparently, plant height increases with 

an increasing dosage of NEB and proper frequency and number of application.  



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  
affected by different fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 60.56 58.12 62.37 181.05 60.35f 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L  

3 ml 74.12 72.02 73.23 219.37 73.12d 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 74.06 77.80 77.86 229.72 76.57c 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 76.89 77.91 76.05 230.85 76.95bc 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 76.71 75.26 78.12 230.09 76.70c 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 75.89 77.24 77.91 231.04 77.01bc 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 78.34 78.13 80.12 236.59 78.86ab 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 70.23 69.89 72.36 212.48 70.83e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 71.86 73.04 72.16 217.06 72.35de 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 72.13 72.84 74.86 219.83 73.28d 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 76.86 77.35 76.86 231.07 77.02bc 
T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 78.16 77.65 80.94 236.75 78.92ab 
T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 78.16 79.13 81.18 238.47 79.49a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 78.56 77.63 79.23 235.42 78.47abc 

CV%      1.49 
LSD (0.05)      1.88 

 

 

 

 

 

 

 



Average plant height at harvest (cm) 

Table 8 presented the results and effect on plant height at harvest as affected by 

different fertilizer treatment applications. Statistical analysis revealed highly significant 

effects on the different treatments over the no NEB fertilizer control (Appendix Table 8b). 

Differences between NEB fertilizer applications on the results of plant height at 30 DAT 

were evaluated. The plant height at harvest varied significantly among treatments which 

ranged from 103.00 cm to 126.08 cm accordingly. 

Results revealed that treatment combination applied at the rate of 8 ml/16 L water 

of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF significantly gained 

the tallest plant with a mean of 126.08 cm, followed by the rate of 4 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF with a plant height mean of 

125.23 cm. However, comparable to the plants treated at the rate of 1500 ml/ha of NEB 

blended on 6 bags/ha RRIF at 5 DAT and 25 DAT and 2 ml/16L water of NEB applied at 

(5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF with a mean height of 124.65 cm and 

123.91 cm, respectively. 

Moreover, plants treated at the rate of 4 ml/16L water of NEB applied at 5 DAT, 

25 DAT and 50 DAT + 6 bags/ha RRIF was significantly taller with a mean of 123.42 cm. 

however, comparable to the plants applied at the rate of 500 ml/ha of NEB blended on 6 

bags/ha RRIF at 5 DAT, 25 DAT and 37 DAT, 16 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at 25 

DAT, 50 DAT and 70 DAT + 6 bags/ha RRIF which were not significantly different to 

each other.  

On the other hand, the treatment combinations at the rate of 12 ml/16L water of 

NEB applied at (5, 25, 50 and 70) DAT + 6 bags/ha RRIF, 6 ml/16 L water of NEB applied 

at (5, 25, 50 and 70) DAT + 6 bags/ha RRIF and 16 ml/16L water of NEB applied at (5, 15 

and 25) DAT + 6 bags/ha RRIF were comparable to each other and had a significantly 

taller plants at harvest. In addition, those above-mentioned treatment combinations were 

also similar to the plants treated at the rate of 8 ml/16L water of NEB applied at (5, 15 and 

25) DAT + 6 bags/ha RRIF and 4 ml/16L water of NEB applied at (5, 15 and 25) DAT +

6 bags/ha RRIF were significantly taller plant height but had no significant difference to

each other.



Likewise, plants treated at the rate of 3 ml/16L water of NEB applied at (5, 25, 50 

and 70) DAT+ 6 bags/ha RRIF, 16 ml/16L water of NEB applied at (50, 60 and 70) DAT 

+ 6 bags/ha RRIF and 8 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha 

RRIF had no significant difference to each other and comparable to the treatment 

combination at the rate 4 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha 

RRIF that had significantly shorter plant at harvest but were significantly taller than the 

untreated pants. 

 

        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  
        affected by different   fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 104.60 103.08 101.32 309.00 103.00g 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L  

3 ml 119.36 118.67 121.13 359.16 119.72ef 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 121.14 121.44 123.14 365.72 121.91cde 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 122.16 123.74 121.35 367.25 122.42bcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 119.99 120.87 119.32 360.18 120.06def 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 120.36 120.37 121.02 361.75 120.58def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 120.51 125.05 119.08 364.64 121.55cde 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 117.08 120.02 119.64 356.74 118.91f 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 117.36 120.52 120.34 358.22 119.41ef 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 118.53 120.32 119.67 358.52 119.51ef 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 123.71 124.13 123.89 371.73 123.91abc 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 124.36 125.89 125.43 375.68 125.23a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 124.36 127.13 126.74 378.23 126.08a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 124.19 123.42 126.34 373.95 124.65ab 

CV%      1.12 
LSD (0.05)      2.27 



Computed grain yield (t/ha) based on 14% Moisture Content (MC) 

The effect of the different treatments on grain yield is presented on Table 9 and 

Appendix table 9a. Highly significant results showed that grain yield was influenced by 

different treatments evaluated. Comparison of treatment means based on number and 

frequency of applications with increasing dosage of NEB provided statistically significant 

increase in grain yield as presented on Appendix table 9b.     

Grain yield varied significantly among treatments which ranged from 5.54 tons/ha 

to 8.82 tons/ha accordingly. 

Results revealed that treatment combination applied at the rate of 8 ml/16 L water 

of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF significantly produced 

the highest grain yield with a mean of 8.82 tons/ha, followed by the rate of 4 ml/16 L water 

of NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF with a grain yield 

mean of 8.42 tons/ha however, comparable to the plants treated at the rate of 1500 ml/ha 

of NEB blended on 6 bags/ha RRIF at 5 DAT and 25 DAT with a mean of 8.22 tons/ha. 

Application of NEB at the rate of 12 ml/16L water of NEB applied at (5, 25, 50 and 

70) DAT + 6 bags/ha RRIF was significantly produced the higher grain yield at 8.05

tons/ha however comparable to the treatment combinations at the rate of 16 ml/16L water

of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF, 6 ml/16 L water of NEB applied

at (5, 25, 50 and 70) DAT + 6 bags/ha RRIF and 8 ml/16L water of NEB applied at (5, 15

and 25) DAT + 6 bags/ha RRIF with a grain yield means of  7.98 tons/ha, 7.93 tons/ha and

7.77 tons/ha, respectively.

Plants treated at the rate of 4 ml/16L water of NEB applied at (5, 15 and 25) DAT 

+ 6 bags/ha RRIF and 2 ml/16L water of NEB applied at (5, 15, 25, 50, 60 and 70) DAT +

6 bags/ha RRIF were comparable to each other that had significantly higher grain yield.

Moreover, the plants treated at the rate of 3 ml/16L water of NEB applied at (5, 25, 50 and

70) DAT+ 6 bags/ha RRIF and 16 ml/16L water of NEB applied at (50, 60 and 70) DAT

+ 6 bags/ha RRIF were similar to each other and produced significantly high grain yield

with a mean of 7.40 tons/ha and 7.33 tons/ha, respectively.

Treatment combinations of 8 ml/16L water of NEB applied at (50, 60 and 70) DAT 

+ 6 bags/ha RRIF and 4 ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha



RRIF were also comparable to the high yielding grain fertilizer combinations as above-

mentioned. Plants applied with RRIF only as the no NEB control produced significantly 

least grain yield with a mean of 5.54 tons/ha. 

Increasing yield was obtained due to the adequate intake of necessary nutrient 

provided by the complete plant food and the appropriate number and frequency of NEB 

foliar spray that boosts the nutrient to be readily available for the plant.  

Table 9. Computed grain yield tons per hectare based on 14 % MC as affected  
by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 5.61 5.43 5.58 16.62 5.54j 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L  

3 ml 7.43 7.54 7.23 22.20 7.40ghi 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 7.75 8.05 8.00 23.80 7.93cdef 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 8.25 7.89 8.00 24.14 8.05cd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 7.25 7.85 7.93 23.03 7.68efg 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 7.69 7.75 7.88 23.31 7.77def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 8.08 7.82 8.05 23.95 7.98cde 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 6.95 7.36 7.18 21.49 7.16i 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 7.18 7.13 7.40 21.71 7.24i 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 7.43 7.22 7.34 21.99 7.33hi 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 7.68 7.46 7.75 22.89 7.63fgh 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 8.42 8.21 8.63 25.26 8.42b 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 8.80 8.67 9.00 26.47 8.82a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 8.53 8.13 8.00 24.65 8.22bc 

CV%      2.47 
LSD (0.05)      0.31 

 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION

 A field experiment was conducted from July 2020 to October 2020 to determine 

the efficient number and timing of NEB application on the yield increase of rice. It also 

intended to evaluate the comparison between the NEB blended with RRIF applied on soil 

and NEB in foliar application. 

The study was designed to fourteen treatments includes different rate of NEB by 

soil and foliar application, equal amount of RRIF and varying number and frequency of 

application: (T1) - 6 bags/ha of RRIF only; (T2, T3, and T4) – (3, 6 and 12) ml/16 L water 

of NEB applied at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF; (T5, T6 and T7) – (4, 8 and 

16) ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha RRIF; (T8, T9 and

T10) - (4, 8 and 16) ml/16L water of NEB applied at (50, 60 and 70) DAT + 6 bags/ha

RRIF; (T11, T12 and T13) - (2, 4 and 8) ml/16L water of NEB applied at (5, 15, 25, 50, 60

and 70) DAT + 6 bags/ha RRIF and T14 -1500 ml/ha of NEB blended on 6 bags/ha RRIF

at 5 DAT and 25 DAT, respectively.

This provides single comparison with equal amount of recommended inorganic 

fertilizer and different application rate of NEB to determine efficient number and timing 

of application and its influence at different method of NEB application such as foliar and 

soil blended with RRIF. Table 10a and Table 10b summarizes all data metrics collected. 



Table 10a. Summary of agronomic data and grain yield  

TREATMENTS 
Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

(cm) 

Tiller 

count at 

30 DAT 

Tiller 

count at 

harvest 

Panicle 

count 

at 

harvest 

T1-Control (RRIF) 60.35f 103.00g 19.87g 17.37i 15.60f 
T2- 4 NEB apps, 5, 25, 50, 70 DAT 
at 0.19 ml/L  73.12d 119.72ef 26.77e 25.23fg 23.63d 

T3- 4 NEB apps, 5, 25, 50, 70 DAT 
at 0.38 ml/L 76.57c 121.91cde 28.27d 26.73cde 25.40bc 

T4- 4 NEB apps, 5, 25, 50, 70 DAT 
at 0.75 ml/L 76.95bc 122.42bcd 29.17c 27.37bcd 26.40ab 

T5- 3 NEB apps, 5, 15, 25  DAT at 
0.25 ml/L 76.70c 120.06def 26.90e 27.63abcd 24.77c 

T6- 3 NEB apps, 5, 15, 25  DAT at 
0.5 ml/L 77.01bc 120.58def 27.77d 25.97ef 25.23c 

T7- 3 NEB apps, 5, 15, 25  DAT at 1 
ml/L 78.86ab 121.55cde 29.43bc 26.57de 26.47a 

T8- 3 NEB apps, 50, 60, 70 DAT at 
0.25 ml/L 70.83e 118.91f 25.20f 23.00h 21.87e 

T9- 3 NEB apps, 50, 60, 70 DAT at 
0.5 ml/L 72.35de 119.41ef 26.13e 24.47g 23.13d 

T10- 3 NEB apps, 50, 60, 70 DAT at 
1 ml/L 73.28d 119.51ef 26.23e 25.13fg 23.53d 

T11- 6 NEB apps, 5, 15, 25, 50, 60, 70 
DAT 0.13 ml/L 77.02bc 123.91abc 27.97d 25.27fg 22.77de 

T12- 6 NEB apps, 5, 15, 25, 50, 60, 70 
DAT 0.25 ml/L 78.92ab 125.23a 30.07b 28.00ab 26.87a 

T13- 6 NEB apps, 5, 15, 25, 50, 60, 70 
DAT 0.5 ml/L 79.49a 126.08a 31.37a 28.67a 27.50a 

T14- 2 soil apps, basal and tillering at 
750 ml/ha each 78.47abc 124.65ab 29.87bc 27.73abc 26.70a 

CV% 1.49 1.12 1.64 2.39 2.45 

LSD (0.05) 1.88 2.27 0.75 1.03 1.00 
 

 
 
 
 
 
 
 
 
 
 
 



Table 10b. Summary of agronomic data and grain yield  

TREATMENTS 
Number 

of spikelet 

per 

panicle 

Percent 

filled 

spikelet per 

panicle 

Weight of 

1000 

grains (g) 

Grain 

Yield 

(tons/ha) 

T1-Control (RRIF) 159.43f 72.93c 26.39h 5.54j 
T2- 4 NEB apps, 5, 25, 50, 70 DAT at 
0.19 ml/L  

182.57e 90.83ab 27.69efg 7.40ghi 

T3- 4 NEB apps, 5, 25, 50, 70 DAT at 
0.38 ml/L 

191.83bcde 93.11ab 28.06cde 7.93cdef 

T4- 4 NEB apps, 5, 25, 50, 70 DAT at 
0.75 ml/L 

206.00abcd 93.85a 28.11bcde 8.05cd 

T5- 3 NEB apps, 5, 15, 25  DAT at 0.25 
ml/L 

182.93e 92.43ab 27.75efg 7.68efg 

T6- 3 NEB apps, 5, 15, 25  DAT at 0.5 
ml/L 

188.33bcde 89.80ab 27.83def 7.77def 

T7- 3 NEB apps, 5, 15, 25  DAT at 1 
ml/L 

208.93abc 94.33a 28.27abcd 7.98cde 

T8- 3 NEB apps, 50, 60, 70 DAT at 0.25 
ml/L 

181.57e 87.28b 27.28g 7.16i 

T9- 3 NEB apps, 50, 60, 70 DAT at 0.5 
ml/L 

183.27de 92.70ab 27.36fg 7.24i 

T10- 3 NEB apps, 50, 60, 70 DAT at 1 
ml/L 

187.03cde 88.46ab 27.48fg 7.33hi 

T11- 6 NEB apps, 5, 15, 25, 50, 60, 70 DAT 
0.13 ml/L 

187.50bcde 90.11ab 27.77defg 7.63fgh 

T12- 6 NEB apps, 5, 15, 25, 50, 60, 70 DAT 
0.25 ml/L 

215.40a 94.36a 28.58ab 8.42b 

T13- 6 NEB apps, 5, 15, 25, 50, 60, 70 DAT 
0.5 ml/L 

224.10a 94.45a 28.75a 8.82a 

T14- 2 soil apps, basal and tillering at 
750 ml/ha each 

210.10ab 90.69ab 28.45abc 8.22bc 

CV% 6.23 3.37 0.97 2.47 
LSD (0.05) 20.24 5.12 0.45 0.31 

 

 

 

 

 

 

 

 

 



The significant findings are the following: 

• Evaluation of (T1) - 6 bags/ha of RRIF only; (T2, T3, and T4) – (3, 6 and 12) ml/16 

L water of NEB applied at (5, 25, 50 and 70) DAT+ 6 bags/ha RRIF; (T5, T6 and 

T7) – (4, 8 and 16) ml/16L water of NEB applied at (5, 15 and 25) DAT + 6 bags/ha 

RRIF; (T8, T9 and T10) - (4, 8 and 16) ml/16L water of NEB applied at (50, 60 and 

70) DAT + 6 bags/ha RRIF; (T11, T12 and T13) - (2, 4 and 8) ml/16L water of 

NEB applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF and T14 -1500 

ml/ha of NEB blended on 6 bags/ha RRIF at 5 DAT and 25 DAT, respectively 

revealed that the plants applied with  NEB increased all agronomic parameters and 

grain yield. The increase in grain yield was statistically significant among treatment 

combinations.  

• The highest yield was 8 ml/16 L water of NEB applied at (5, 15, 25, 50, 60 and 70) 

DAT + 6 bags/ha RRIF yielding 8.82 tons/ha had significant increase over all 

remaining treatments.  

• The no NEB fertilizer control plants produced the shortest plant height, lowest 

count of tiller, number of panicle, count of spikelet per panicle, percent filled 

spikelet per panicle and lightest grain yield compared to plants with treatment 

combinations applied with NEB were evaluated. 

• Based on the results, in order to produce the highest yield of 8.82 tons/ha, the 

application of NEB Root Exudates applied at the rate of 8 ml/16 L water of NEB 

applied at (5, 15, 25, 50, 60 and 70) DAT + 6 bags/ha RRIF is recommended.  
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       Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  
       affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 20.40 19.10 20.10 59.60 19.87g 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L  

3 ml 26.90 27.10 26.30 80.30 26.77e 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 28.20 27.90 28.70 84.80 28.27d 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 28.90 29.20 29.40 87.50 29.17c 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 26.70 27.30 26.70 80.70 26.90e 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 27.70 28.10 27.50 83.30 27.77d 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 29.40 30.00 28.90 88.30 29.43bc 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 25.10 24.90 25.60 75.60 25.20f 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 26.40 25.80 26.20 78.40 26.13e 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 26.10 25.90 26.70 78.70 26.23e 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 27.80 28.10 28.00 83.90 27.97d 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 30.70 29.40 30.10 90.20 30.07b 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 31.20 30.80 32.10 94.10 31.37a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 29.70 30.20 29.70 89.60 29.87bc 

CV%      1.64 
LSD (0.05)      0.75 

 
       Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly 
       selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.1771   0.0886  0.43 3.37 5.53 
Treatment 13 307.3800 23.6446 115.49** 2.15 2.96 
Error 26     5.3229    0.2047    
Total 41 312.8800    7.6312    

        **= highly significant  
        
 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as 
  affected by different fertilizer treatments.  

Treatment

Rate of 
application 

per 16L 
water/per ha 

Replication

Total Mean 
I II III 

T1-Control (RRIF) none 18.10 17.30 16.70 52.10 17.37i 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L 

3 ml 25.30 25.80 24.60 75.70 25.23fg 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 26.90 25.80 27.50 80.20 26.73cde 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 27.10 27.40 27.60 82.10 27.37bcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 27.50 28.70 26.70 82.90 27.63abcd 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 25.30 26.40 26.20 77.90 25.97ef 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 26.80 26.70 26.20 79.70 26.57de 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 23.10 22.60 23.30 69.00 23.00h 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 25.10 24.20 24.10 73.40 24.47g 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 25.60 24.50 25.30 75.40 25.13fg 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 24.50 26.10 25.20 75.80 25.27fg 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 28.30 27.60 28.10 84.00 28.00ab 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 28.70 28.20 29.10 86.00 28.67a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 27.50 28.10 27.60 83.20 27.73abc 

CV% 2.39 
LSD (0.05) 1.03 

       Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 
 selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.0990  0.0495 0.13 3.37 5.53 
Treatment 13 316.7448 24.3650 64.50** 2.15 2.96 
Error 26     9.8210  0.3777 
Total 41 326.6648  7.9674 

      **= highly significant 



  Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills  
        as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 16.20 15.40 15.20 46.80 15.60f 
T2- 4 NEB apps, 5, 25, 50, 

70 DAT at 0.19 ml/L  
3 ml 24.10 23.90 22.90 70.90 23.63d 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 25.20 24.90 26.10 76.20 25.40bc 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 26.10 26.40 26.70 79.20 26.40ab 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 24.10 25.20 25.00 74.30 24.77c 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 25.60 25.20 24.90 75.70 25.23c 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 26.50 27.20 25.70 79.40 26.47a 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 22.10 21.40 22.10 65.60 21.87e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 23.40 22.90 23.10 69.40 23.13d 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 24.30 22.40 23.90 70.60 23.53d 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 22.30 22.10 23.90 68.30 22.77de 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 27.10 26.20 27.30 80.60 26.87a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 27.30 27.50 27.70 82.50 27.50a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 26.70 27.00 26.40 80.10 26.70a 

CV%      2.45 

LSD (0.05)      1.00 
 

       Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly  
       selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      0.5033   0.2517   0.71 3.37 5.53 
Treatment 13   361.0162 27.7705    78.00** 2.15 2.96 
Error 26      9.2567  0.3560    
Total 41 370.7762 9.0433    

      **= highly significant 
       
 



  Appendix Table 4a. Average count of spikelet per panicle based on 10 randomly selected 
        sample hills as affected by different fertilizer treatments. 

Treatment

Rate of 
application 

per 16L 
water/per ha 

Replication

Total Mean 
I II III 

T1-Control (RRIF) none 168.30 146.30 163.70 478.30 159.43f 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L 

3 ml 183.60 177.80 186.30 547.70 182.57e 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 189.60 187.60 198.30 575.50 191.83bcde 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 198.20 215.40 204.40 618.00 206.00abcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 176.30 185.30 187.20 548.80 182.93e 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 189.30 192.30 183.40 565.00 188.33bcde 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 195.20 222.30 209.30 626.80 208.93abc 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 185.10 180.30 179.30 544.70 181.57e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 186.30 179.20 184.30 549.80 183.27de 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 192.30 185.60 183.20 561.10 187.03cde 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 189.20 190.10 183.20 562.50 187.50bcde 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 210.30 197.80 238.10 646.20 215.40a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 225.60 198.40 248.30 672.30 224.10a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 203.50 231.20 195.60 630.30 210.10ab 

CV% 6.23 
LSD (0.05) 20.24 

      Appendix Table 4b. Analysis of variance on average count of spikelet per panicle based on 10 
      randomly selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 136.1542 68.0771 0.47 3.37 5.53 
Treatment 13 11496.3395 884.3338    6.08** 2.15 2.96 
Error 26 3780.7064 145.4118 
Total 41 15413.2001 375.9317 

      **= highly significant 



       Appendix Table 5a. Percent filled spikelet per panicle based on 10 randomly selected sample hills  
       as affected by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 76.47 70.20 72.13 218.80 72.93c 
T2- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.19 ml/L  

3 ml 92.10 89.20 91.18 272.48 90.83ab 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 92.46 91.42 95.46 279.34 93.11ab 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 92.63 93.36 95.56 281.55 93.85a 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 89.62 90.66 96.99 277.28 92.43ab 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 90.12 90.48 88.80 269.41 89.80ab 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 92.01 91.95 99.03 282.98 94.33a 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 87.47 90.63 83.74 261.83 87.28b 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 91.63 98.77 87.71 278.11 92.70ab 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 90.69 88.09 86.58 265.37 88.46ab 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 91.91 90.74 87.68 270.34 90.11ab 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 93.20 91.71 98.17 283.08 94.36a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 94.15 92.79 96.41 283.35 94.45a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 91.30 91.83 88.94 272.07 90.69ab 

CV%      3.37 
LSD (0.05)      5.12 

 
       Appendix Table 5b. Analysis of variance on percent filled spikelet per panicle based on 10  
       randomly selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       1.5527    0.7763 0.08 3.37 5.53 
Treatment 13 1186.5182 91.2706   9.78** 2.15 2.96 
Error 26    242.6133       9.3313    
Total 41 1430.6842 34.8947    

      **= highly significant 
        
 



 Appendix Table 6a. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment

Rate of 
application 

per 16L 
water/per ha 

Replication

Total Mean 
I II III 

T1-Control (RRIF) none 26.14 26.61 26.42 79.17 26.39h 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L 

3 ml 28.02 27.44 27.62 83.08 27.69efg 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 28.14 28.18 27.87 84.19 28.06cde 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 27.88 27.92 28.52 84.32 28.11bcde 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 28.12 27.71 27.43 83.26 27.75efg 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 27.73 28.21 27.56 83.50 27.83def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 28.63 27.93 28.26 84.82 28.27abcd 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 27.28 27.23 27.33 81.84 27.28g 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 27.34 27.29 27.46 82.09 27.36fg 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 27.42 27.37 27.65 82.44 27.48fg 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 27.78 27.72 27.82 83.32 27.77defg 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 28.76 28.64 28.34 85.74 28.58ab 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 28.53 28.71 29.01 86.25 28.75a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 28.54 27.97 28.83 85.34 28.45abc 

CV% 0.97 
LSD (0.05) 0.45 

       Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains as affected by 
       different fertilizer treatments 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0799 0.0400 0.55 3.37 5.53 
Treatment 13 14.5766 1.1213  15.35**  2.15 2.96 
Error 26    1.8995 0.0731 
Total 41 16.5560 0.4038 

      **= highly significant 



      Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected  
       sample hills as affected by different fertilizer treatments. 

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 60.56 58.12 62.37 181.05 60.35f 
T2- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.19 ml/L  

3 ml 74.12 72.02 73.23 219.37 73.12d 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 74.06 77.80 77.86 229.72 76.57c 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 76.89 77.91 76.05 230.85 76.95bc 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 76.71 75.26 78.12 230.09 76.70c 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 75.89 77.24 77.91 231.04 77.01bc 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 78.34 78.13 80.12 236.59 78.86ab 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 70.23 69.89 72.36 212.48 70.83e 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 71.86 73.04 72.16 217.06 72.35de 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 72.13 72.84 74.86 219.83 73.28d 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 76.86 77.35 76.86 231.07 77.02bc 
T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 78.16 77.65 80.94 236.75 78.92ab 
T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 78.16 79.13 81.18 238.47 79.49a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 78.56 77.63 79.23 235.42 78.47abc 

CV%      1.49 
LSD (0.05)      1.88 

 
       Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10  
       randomly selected sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2    19.0878      9.5439   7.55 3.37 5.53 
Treatment 13  975.9876 75.0760    59.39** 2.15 2.96 
Error 26     32.8682   1.2642    
Total 41 1027.9436 25.0718    

       **= highly significant  
        
 



      Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected 
       sample hills as affected by different fertilizer treatments. 

Treatment

Rate of 
application 

per 16L 
water/per ha 

Replication

Total Mean 
I II III 

T1-Control (RRIF) none 104.60 103.08 101.32 309.00 103.00g 
T2- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.19 ml/L 

3 ml 119.36 118.67 121.13 359.16 119.72ef 

T3- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.38 ml/L 

6 ml 121.14 121.44 123.14 365.72 121.91cde 

T4- 4 NEB apps, 5, 25, 
50, 70 DAT at 0.75 ml/L 

12 ml 122.16 123.74 121.35 367.25 122.42bcd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 119.99 120.87 119.32 360.18 120.06def 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 120.36 120.37 121.02 361.75 120.58def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 120.51 125.05 119.08 364.64 121.55cde 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 117.08 120.02 119.64 356.74 118.91f 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 117.36 120.52 120.34 358.22 119.41ef 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 118.53 120.32 119.67 358.52 119.51ef 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 123.71 124.13 123.89 371.73 123.91abc 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 124.36 125.89 125.43 375.68 125.23a 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 124.36 127.13 126.74 378.23 126.08a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 124.19 123.42 126.34 373.95 124.65ab 

CV% 1.12 
LSD (0.05) 2.27 

      Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 
      randomly selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 10.4855 5.2427 2.85 3.37 5.53 
Treatment 13 1202.3914 92.4916 50.32** 2.15 2.96 
Error 26 47.7859 1.8379 
Total 41 1260.6627 30.7479 

       **= highly significant 



      Appendix Table 9a. Computed grain yield tons per hectare based on 14 % MC as affected  
      by different fertilizer treatments.  

Treatment 

Rate of 
application 

per 16L 
water/per ha 

Replication 

Total Mean 
I II III 

T1-Control (RRIF) none 5.61 5.43 5.58 16.62 5.54j 
T2- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.19 ml/L  

3 ml 7.43 7.54 7.23 22.20 7.40ghi 

T3- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.38 ml/L 

6 ml 7.75 8.05 8.00 23.80 7.93cdef 

T4- 4 NEB apps, 5, 25, 50, 
70 DAT at 0.75 ml/L 

12 ml 8.25 7.89 8.00 24.14 8.05cd 

T5- 3 NEB apps, 5, 15, 25  
DAT at 0.25 ml/L 

4 ml 7.25 7.85 7.93 23.03 7.68efg 

T6- 3 NEB apps, 5, 15, 25  
DAT at 0.5 ml/L 

8 ml 7.69 7.75 7.88 23.31 7.77def 

T7- 3 NEB apps, 5, 15, 25  
DAT at 1 ml/L 

16 ml 8.08 7.82 8.05 23.95 7.98cde 

T8- 3 NEB apps, 50, 60, 70 
DAT at 0.25 ml/L 

4 ml 6.95 7.36 7.18 21.49 7.16i 

T9- 3 NEB apps, 50, 60, 70 
DAT at 0.5 ml/L 

8 ml 7.18 7.13 7.40 21.71 7.24i 

T10- 3 NEB apps, 50, 60, 
70 DAT at 1 ml/L 

16 ml 7.43 7.22 7.34 21.99 7.33hi 

T11- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.13 ml/L 

2 ml 7.68 7.46 7.75 22.89 7.63fgh 

T12- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.25 ml/L 

4 ml 8.42 8.21 8.63 25.26 8.42b 

T13- 6 NEB apps, 5, 15, 25, 
50, 60, 70 DAT 0.5 ml/L 

8 ml 8.80 8.67 9.00 26.47 8.82a 

T14- 2 soil apps, basal and 
tillering at 750 ml/ha each 

1500 ml/ha 8.53 8.13 8.00 24.65 8.22bc 

CV%      2.47 
LSD (0.05)      0.31 

 
       Appendix Table 9b. Analysis of variance on computed grain yield tons per hectare based on  
       14 % MC as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0778 0.0389 1.08 3.37 5.53 
Treatment 13 23.0515 1.7732 49.29** 2.15 2.96 
Error 26   0.9353 0.0360    
Total 41 24.0646 0.5869    

       **= highly significant 



PICTURES 



Figure 1. Representative sample plots per treatment at 15 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ 4 times  
(3ml per 16 L water) 

T3- NEB applied as foliar spray @ 4 times  
(3 ml per 16 L water) 

 

T4- NEB applied as foliar spray @ 4 times  
(12 ml per 16 L water) 

 

T5- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T6- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T7- NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 



T8- NEB applied as foliar spray @ 3 times 
(4 ml per 16 L water) 

 

T9- NEB applied as foliar spray @ 3 times 
(8 ml per 16 L water) 

 

T10-NEB applied as foliar spray @ 3 times 
(16 ml per 16 L water) 

 

T11- NEB applied as foliar spray @ 6 times 
(2 ml per 16 L water) 

 

T12- NEB applied as foliar spray @ 6 times 
(4 ml per 16 L water) 

 

T13- NEB applied as foliar spray @ 6 times 
(8 ml per 16 L water) 

 

T14- NEB applied blended on fertilizer @ 2 
times (1,500 ml per ha 



Figure 2. Representative sample plots per treatment at 25 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ 4 times  
(3ml per 16 L water) 

T3- NEB applied as foliar spray @ 4 times  
(3 ml per 16 L water) 

 

T4- NEB applied as foliar spray @ 4 times  
(12 ml per 16 L water) 

 

T5- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T6- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T7- NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T9- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T10-NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 

T11- NEB applied as foliar spray @ 6 times  
(2 ml per 16 L water) 

 

T12- NEB applied as foliar spray @ 6 times  
(4 ml per 16 L water) 

 

T13- NEB applied as foliar spray @ 6 times  
(8 ml per 16 L water) 

 

T14- NEB applied blended on fertilizer @ 2 
times (1,500 ml per ha 



Figure 3. Representative sample plots per treatment at 35 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ 4 times  
(3ml per 16 L water) 

T3- NEB applied as foliar spray @ 4 times  
(3 ml per 16 L water) 

 

T4- NEB applied as foliar spray @ 4 times  
(12 ml per 16 L water) 

 

T5- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T6- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T7- NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 



 

 

T8- NEB applied as foliar spray @ 3 times 
(4 ml per 16 L water) 

 

T9- NEB applied as foliar spray @ 3 times 
(8 ml per 16 L water) 

 

T10-NEB applied as foliar spray @ 3 times 
(16 ml per 16 L water) 

 

T11- NEB applied as foliar spray @ 6 times 
(2 ml per 16 L water) 

 

T12- NEB applied as foliar spray @ 6 times 
(4 ml per 16 L water) 

 

T13- NEB applied as foliar spray @ 6 times 
(8 ml per 16 L water) 

 

T14- NEB applied blended on fertilizer @ 2 
times (1,500 ml per ha 



Figure 4. Representative sample plots per treatment at 70 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ 4 times  
(3ml per 16 L water) 

T3- NEB applied as foliar spray @ 4 times  
(3 ml per 16 L water) 

 

T4- NEB applied as foliar spray @ 4 times  
(12 ml per 16 L water) 

 

T5- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T6- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T7- NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
T14- NEB applied blended on fertilizer @ 2 

times (1,500 ml per ha 

T12- NEB applied as foliar spray @ 6 times  
(4 ml per 16 L water) 

 

T13- NEB applied as foliar spray @ 6 times  
(8 ml per 16 L water) 

 

T10-NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 

T11- NEB applied as foliar spray @ 6 times  
(2 ml per 16 L water) 

 

T8- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T9- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 



Figure 5. Representative sample plots per treatment at maturity stage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB applied as foliar spray @ 4 times  
(3ml per 16 L water) 

T3- NEB applied as foliar spray @ 4 times  
(3 ml per 16 L water) 

 

T4- NEB applied as foliar spray @ 4 times  
(12 ml per 16 L water) 

 

T5- NEB applied as foliar spray @ 3 times  
(4 ml per 16 L water) 

 

T6- NEB applied as foliar spray @ 3 times  
(8 ml per 16 L water) 

 

T7- NEB applied as foliar spray @ 3 times  
(16 ml per 16 L water) 

 



T14- NEB applied blended on fertilizer @ 2 
times (1,500 ml per ha 

T12- NEB applied as foliar spray @ 6 times 
(4 ml per 16 L water) 

 

T13- NEB applied as foliar spray @ 6 times 
(8 ml per 16 L water) 

 

T10-NEB applied as foliar spray @ 3 times 
(16 ml per 16 L water) 

 

T11- NEB applied as foliar spray @ 6 times 
(2 ml per 16 L water) 

 

T8- NEB applied as foliar spray @ 3 times 
(4 ml per 16 L water) 

 

T9- NEB applied as foliar spray @ 3 times 
(8 ml per 16 L water) 

 



Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view  of the area at 15 days after transplanting 

Experimental view of the area at 25 days after transplanting 



Experimental view of the area at 35 days after transplanting 

Experimental view of the area at 70 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at maturity stage 



Figure 7. Field activities 

Lay-outing and construction of levee 

Transplanting of rice seedlings 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring of plant height at harvest 

Counting of tillers at harvest 



Manual harvesting of 2.5m x 2.5m sample area 

Weighing of 1000 grains 



Counting of spikelet per panicle 

Counting of sample panicle 
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RICE RESEARCH #185 

TERMINAL REPORT 

I. Introduction

Crop: Rice (NSIC RC 216)

NSIC Rc216 (Tubigan 17)

NSIC Rc216 (Tubigan 17) If transplanted, average yield is 6 t/ha and maximum yield is

9.70 t/ha. Matures in 112 days. Height is 96 cm. Intermediate reaction to bacterial leaf

blight. Susceptible to blast and tungro. Moderately resistant to brown planthopper and

green leafhopper.

NSIC Rc216 (Tubigan 17) If direct-seeded, average yield is 5.7 t/ha and maximum yield

is 9.3 t/ha. Matures in 104 days. Height is 92 cm. Intermediate reaction to bacterial leaf

blight. Susceptible to blast and tungro. Moderately resistant to brown planthopper and

green leafhopper. (Retrieved from: https://www.pinoyrice.com/rice-varieties/)

II. Time and Place of Study

The rice trial #185 was conducted at Brgy. Cabacungan, La Castellana, Negros Occidental

from January 26, 2020 to May 8, 2020. Further, the area is supplied by irrigation from

National Irrigation Administration (NIA) main canal.

Farmer’s Farm: Mr. Jun Sumugat

III. Objectives

1. Determine if NEB-A or NEB-B produces higher grain yield (both NEBv2)
2. Compare the three grouped dosages of NEB-A vs NEB-B (T3 vs T4 and T5 vs T6 and 

T7 vs T8) to T2, which has the same dosage of fertilizer but without NEB to determine 
the yield increase from NEB.

IV. Study Design

1. 5m x 5m plot size = 25m2 per plot

2. 8 treatments x 4 replications per treatment = 32 plots total

3. Harvest sample: 3m x 3m = 9m2 harvest sample from each plot

4. Inbred rice seed as recommended by the researcher (must be inbred seed)

5. Product tested:   NEB-A (colored blue) and NEB-B (colored purple)

https://www.pinoyrice.com/rice-varieties/
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6. NEB will be blended on fertilizer granules by Agmor and supplied to research ready

to use.

7. Layout must be randomized complete block design

V. Site Location

- Is in accordance to the Company’s standards where the has NOT received an

application of NEB in the past

- Trial must be conducted on farmers field, not a research institute or university land

(this land is constantly used for trials leading to variation in fertility and chemical

levels from plot to plot).

- Previous crop grown must be normal crop grown by farmer, not research trial

VI. Timing of Application

Timing of the fertilizer application is critical to this study. It is understood that the

fertilizer timing may be different than the normal practice of the researcher, please

adhere to the fertilizer timing schedule outlined in this protocol.

- Apply the fertilizer as outlined in this study, at the following times:

a. Basal: January 31, 2020 (5 DAT) 

b. Tilling: February 18, 2020 (23 DAT) 

c. Panicle: March 3, 2020 (37 DAT) 

VII. Data Gathered

 Plant Height 30 DAT – a total of 16 hills taken from 4 corner hills measured from the
base of the plants to tip of the flag leaf

 Tiller Count at 30 DAT – take from tagged 16 hills and transformed to Average tiller
count per plant

 Tiller Count at Harvest – take from tagged 16 hills and transformed to Average tiller
count per plant

 Average plant height at Harvest – taken from 16 tagged sample hills measured a
day before harvesting measured from the base of the plants to tip of the flag

 Panicle Count or productive tillers (at Harvest) – taken from tagged 16 hills by
counting the tillers with panicles and was transformed to panicle count per square
meter.

 Grain yield per 9 square meter – the weight of threshed grains (free from unfilled
grains) from the 9 square meter quadrant and was converted to a hectare basis at
14% Moisture Content.
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Figure 2. Sources of Data: Population density, sample plants and harvest area per treatment 

Legend: 

Number of Plants (area) 

- Tag Sample Plants 16 

- Population per treatment 625 

- Harvest Area

225 
9 sq m (300 cm x 300cm) 

5 m 

5 m 



4 | P a g e

VIII. Result and Discussion

Table 1. Plant height (30 DAT and at Harvest), Number of Tillers (30 DAT and at harvest), Panicle Count and Grain Yield of Lowland-

transplanted Rice (NSIC RC 216) as influenced by the two NEB at various rates. 

Treatments Descriptions 
Plant Height 

at 30 DAT 
(cm) 

Plant Height 
at harvest 

(cm) 

Avg. Tiller 
Count at 30 

DAT 
(per plant) 

Avg. Tiller 
Count at 
harvest 

(per plant) 

Avg. Panicle 
Count at 
harvest 

(per plant) 

Yield 
(ton/HA) 

T1 Control 37.75b 70.30b 6.30c 6.38c 6.10c 2.90c 

T2 RR 47.58a 95.65a 10.55b 9.95b 9.72b 6.59b 

T3 RR+ NEB (BL) 47.60a 95.77a 11.78a 10.56a 10.42a 6.96b 

T4 RR + NEB (PL) 47.62a 98.85a 11.75a 10.40ab 10.38a 6.93b 

T5 RR + NEB (BM) 47.67a 95.97a 11.82a 10.70a 10.58a 7.25ab 

T6 RR + NEB (PM) 47.65a 95.88a 11.90a 10.49a 10.51a 7.07ab 

T7 RR + NEB (BH) 47.80a 95.72a 11.75a 10.87a 10.70a 7.83a 

T8 RR + NEB (PH) 47.65a 95.78 11.82a 10.81a 10.55a 7.38ab 

CV (%) 0.4439 0.2892 2.87 2.18 2.36 5.57 

LSD (0.05) 0.4887 0.6353 0.7463 0.5182 0.5520 0.8731 
RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 DAT, 250 g 46-0-0/plot (100 kg 46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK 

kg per hectare , BL-Blue NEB at the rate of 600 ml per hectare, PL-Purple NEB at the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate of 

1,000 ml per hectare, BH- Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare
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The result of the field trial are presented in Table 1. 

Plant height (30 DAT and at Harvest). The application of 100% Reference fertilizer (Treatment 2) 

and the application of 100% reference fertilizer along with various rates of two (2) NEB (Blue and 

Purple found incomparable than the Control (No Fertilizer/NEB). 

Average Tiller per plant (30 DAT and at Harvest). With reference to the application of 100% 

reference fertilizer and Control (No fertilizer/NEB), the application of 100% reference fertilizer 

along with various rates of two (2) NEB (Blue and Purple) produced significant higher number of 

average number of tillers per plant at 30DAT and at harvest as Table 1 presented. 

Average Number of Panicle (Counts) per plant. The average number of panicle (Counts) per plant 

of lowland-transplanted rice (NSIC RC 216) was significantly affected by treatments evaluated. 

Highest average number of panicle (counts) per plant obtained from the application of combined 

100% reference fertilizer and Blue NEB at the rate of 1,400 ml per hectare (Treatment 7) with 10.70 

average number of panicles (counts) per plant. It is interesting to note that plants applied with NEB 

(at various rates) found incomparable than the plants applied with 100% reference fertilizer alone 

and the untreated plants (Control). 

Grain yield (Tons per hectare). The grain yield (tons) per hectare of lowland-transplanted rice 

(NSIC RC 216) was significantly affected by various treatments applied. Application 100% reference 

fertilizer with 1,400 ml Blue NEB (Treatment 7) significantly out yielded the plants applied by 100% 

reference fertilizer along with 600 ml NEB (both Blue and Purple) and plant applied by 100% 

reference fertilizer (Treatment 2) alone, with means of 7.83, 6.96, 6.93 and 5.59,  tons per hectare. 

This corresponds to significant yield increase of 12.5, 12.99, and 18.82 percent (%) respectively.  But 

not significantly different to the plants applied by 100% reference fertilizer with 1,400 ml Purple 

NEB (Treatment 8) and plants applied by 100% reference fertilizer with 1,000 ml NEB, both Blue and 

Purple (Treatment 5 and 6). 

IX. Recommendation

Based on the result of the efficacy trial on lowland-transplanted rice (NSIC RC 216), the

use of Blue NEB at the rate of 1,400 ml per hectare produced a significant (additional)

grain yield of 18.82 percent (%) or equivalent to 1.24 tons of palay per hectare.
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Appendix Table 1a. Average Plant Height (cm) at 30 DAT of lowland-transplanted rice (NSIC RC 216) 

as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 1,400 ml per 

hectare). 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 37.40 38.00 37.60 38.00 151.00 37.75 

2 RR 47.40 47.70 47.50 47.70 190.30 47.58 

3 RR+ NEB (BL) 47.80 47.60 47.60 47.40 190.40 47.60 

4 RR + NEB (PL) 47.60 47.50 47.90 47.50 190.50 47.63 

5 RR + NEB (BM) 47.40 47.60 48.10 47.60 190.70 47.68 

6 RR + NEB (PM) 47.60 47.90 47.40 47.70 190.60 47.65 

7 RR + NEB (BH) 47.90 47.70 47.80 47.80 191.20 47.80 

8 RR + NEB (PH) 47.60 47.80 47.60 47.60 190.60 47.65 

Grand Total 1485.30 

Grand Mean 46.42 

DAT-Days After Transplanting, RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 

DAT, 250 g 46-0-0/plot (100 kg 46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml 

per hectare, PL-Purple NEB at the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate 

of 1,000 ml per hectare, BH- Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare

Appendix Table 1b. Analysis of Variance (ANOVA) of Average Plant Height (cm) at 30 DAT of lowland-

transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates 

(600, 1,000, and 1,400 ml per hectare). 

Source  df SS MS F Value Pr (> F) 

Block  3 0.1134 0.0378 0.38 0.7671 

Treatment  7 104.7047 14.9578 151.08* 0.0000 

Ex.Error  21 2.0791 0.0990 

Total   31 106.8972 

CV (%)-0.4439, LSD-0.4887, *-Significant at 5% level 
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Appendix Table 2a. Average Plant Height (cm) at harvest of lowland-transplanted rice (NSIC RC 216) 

as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 1,400 ml per 

hectare). 

 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 70.00 71.20 69.80 70.20 281.20 70.30 

2 RR 95.60 95.50 95.70 95.80 382.60 95.65 

3 RR+ NEB (BL) 95.60 95.60 95.80 96.10 383.10 95.78 

4 RR + NEB (PL) 95.60 95.80 96.10 95.90 383.40 95.85 

5 RR + NEB (BM) 96.00 96.10 95.90 95.90 383.90 95.98 

6 RR + NEB (PM) 96.00 95.90 95.90 95.70 383.50 95.88 

7 RR + NEB (BH) 95.50 95.90 95.70 95.60 382.70 95.68 

8 RR + NEB (PH) 95.80 95.70 95.70 95.80 383.00 95.75 

Grand Total      2,963.40  

Grand Mean       92.61 

DAT-Days After Transplanting, RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 

DAT, 250 g 46-0-0/plot (100 kg 46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml 

per hectare, PL-Purple NEB at the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate 

of 1,000 ml per hectare, BH- Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare 

 

 

Appendix Table 2b. Analysis of Variance (ANOVA) of Average Plant Height (cm) at harvest of lowland-

transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates 

(600, 1,000, and 1,400 ml per hectare). 

Source                     df SS MS F Value Pr (> F) 

Block               3 0.1309 0.0436 0.61 0.6170 

Treatment          7 2,276.7847 325.2550 4,533.73* 0.0000 

Ex.Error           21 1.5066 0.0717   

Total             31 2,278.4222   

CV (%)-0.2892, LSD-0.6353, *-Significant at 5% level  

 

 

 

0.6353 
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Appendix Table 3a. Average number of tillers per plant (cm) at 30 DAT of lowland-transplanted rice 

(NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 

1,400 ml per hectare). 

 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 6.20 6.40 6.20 6.40 25.20 6.30 

2 RR 10.40 11.20 10.20 10.40 42.20 10.55 

3 RR+ NEB (BL) 12.00 11.40 12.10 11.60 47.10 11.78 

4 RR + NEB (PL) 11.60 12.20 11.20 12.00 47.00 11.75 

5 RR + NEB (BM) 12.10 11.60 11.80 11.80 47.30 11.83 

6 RR + NEB (PM) 11.80 12.20 12.00 11.60 47.60 11.90 

7 RR + NEB (BH) 12.00 11.60 11.60 11.80 47.00 11.75 

8 RR + NEB (PH) 12.00 11.60 12.10 11.60 47.30 11.83 

Grand Total      350.70  

Grand Mean       10.96 

DAT-Days After Transplanting, RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 

DAT, 250 g 46-0-0/plot (100 kg 46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml 

per hectare, PL-Purple NEB at the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate 

of 1,000 ml per hectare, BH- Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare 

 

 

Appendix Table 3b. Analysis of Variance (ANOVA) Average number of tillers per plant (cm) at 30 DAT 

of lowland-transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and Purple) at 

various rates (600, 1,000, and 1,400 ml per hectare). 

Source                     df SS MS F Value Pr (> F) 

Block               3 0.1134 0.0378 0.38 0.7671 

Treatment          7 104.7047 14.9578 151.08* 0.0000 

Ex.Error           21 2.0791 0.0990   

Total             31 106.8972   

CV (%)-2.87, LSD-0.7463, *-Significant at 5% level  

 

 

 

2.87 
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Appendix Table 4a. Average number of tillers per plant (cm) at harvest of lowland-transplanted rice 

(NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 

1,400 ml per hectare). 

 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 6.23 6.44 6.53 6.31 25.51 6.38 

2 RR 9.44 9.67 10.43 10.25 39.79 9.95 

3 RR+ NEB (BL) 10.43 10.56 10.56 10.68 42.23 10.56 

4 RR + NEB (PL) 10.43 10.19 10.50 10.50 41.62 10.41 

5 RR + NEB (BM) 10.75 10.75 10.63 10.68 42.81 10.70 

6 RR + NEB (PM) 10.68 10.31 10.62 10.37 41.98 10.50 

7 RR + NEB (BH) 11.06 10.68 10.75 11.00 43.49 10.87 

8 RR + NEB (PH) 10.94 10.94 10.81 10.56 43.25 10.81 

Grand Total      320.68  

Grand Mean       10.02 

DAT-Days After Transplanting, RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 

DAT, 250 g 46-0-0/plot (100 kg 46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml 

per hectare, PL-Purple NEB at the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate 

of 1,000 ml per hectare, BH- Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare 

 

 

Appendix Table 4b. Analysis of Variance (ANOVA) of average number of tillers per plant (cm) at  

harvest of lowland-transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and 

Purple) at various rates (600, 1,000, and 1,400 ml per hectare). 

Source                     df SS MS F Value Pr (> F) 

Block               3 0.1309 0.0436 0.61 0.617 

Treatment          7 2,276.7847 325.2550 4,533.73* 0.0000 

Ex.Error           21 1.5066 0.0717   

Total             31 2,278.4222   

CV (%)-2.18, LSD-0.5182, *-Significant at 5% level 
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Appendix Table 5a. Average number of panicle per plant of lowland-transplanted rice (NSIC RC 216) 

as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 1,400 ml per 

hectare). 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 6.10 6.10 6.00 6.20 24.40 6.10 

2 RR 9.13 9.44 10.25 10.06 38.88 9.72 

3 RR+ NEB (BL) 10.38 10.43 10.38 10.50 41.69 10.42 

4 RR + NEB (PL) 10.31 10.19 10.50 10.50 41.50 10.38 

5 RR + NEB (BM) 10.68 10.50 10.56 10.63 42.37 10.59 

6 RR + NEB (PM) 10.43 10.68 10.56 10.37 42.04 10.51 

7 RR + NEB (BH) 11.00 10.50 10.50 10.81 42.81 10.70 

8 RR + NEB (PH) 10.68 10.63 10.50 10.43 42.24 10.56 

Grand Total 315.93 

Grand Mean 9.87 

RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 DAT, 250 g 46-0-0/plot (100 kg 

46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml per hectare, PL-Purple NEB at 

the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate of 1,000 ml per hectare, BH- 
Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare

Appendix Table 5b. Analysis of Variance (ANOVA) Average number of panicle per plant of lowland-

transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates 

(600, 1,000, and 1,400 ml per hectare). 

Source  df SS MS F Value Pr (> F) 

Block  3 0.0829 0.0276 0.51 0.6797 

Treatment  7 67.4588 9.6370 177.91* 0.0000 

Ex.Error  21 68.6792 0.0542 

Total   31 

CV (%)-2.36, LSD-0.5520, *-Significant at 5% level 
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Appendix Table 6a. Average grain yield (tons per hectare) of lowland-transplanted rice (NSIC RC 

216) as influenced by two NEB (Blue and Purple) at various rates (600, 1,000, and 1,400 ml 

per hectare). 

 

Treatment Description 

Block Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 2.76 2.68 3.11 3.03 11.58 2.89 

2 RR 7.56 6.65 5.83 6.33 26.36 6.59 

3 RR+ NEB (BL) 7.09 7.48 6.56 6.71 27.83 6.96 

4 RR + NEB (PL) 6.88 6.83 7.46 6.56 27.72 6.93 

5 RR + NEB (BM) 7.32 7.36 7.25 7.09 29.02 7.26 

6 RR + NEB (PM) 6.90 7.11 7.05 7.20 28.27 7.07 

7 RR + NEB (BH) 8.14 8.02 7.39 7.79 31.34 7.84 

8 RR + NEB (PH) 7.48 7.25 7.11 7.67 29.51 7.38 

Grand Total      211.63  

Grand Mean       6.61 

RR-1250 g T14/plot (100 kg 14-14-14/ha) at 5 DAT, 250 g 46-0-0/plot (100 kg 46-0-037.75b/ha) at 23 DAT, 250 g 46-0-0/plot (100 kg 

46-0-0/ha)  at 37 DAT or equivalent to 106-14-14 NPK kg per hectare , BL-Blue NEB at the rate of 600 ml per hectare, PL-Purple NEB at 

the rate of 600 ml per hectare, BM- Blue NEB at the rate of 1,000 ml per hectare, PM-Purple NEB at the rate of 1,000 ml per hectare, BH- 
Blue NEB at the rate of 1,400 ml per hectare, PH-Purple NEB at the rate of 1,400 ml per hectare 

 

 

Appendix Table 6b. Analysis of Variance (ANOVA) Average grain yield (tons per hectare) of lowland-

transplanted rice (NSIC RC 216) as influenced by two NEB (Blue and Purple) at various rates 

(600, 1,000, and 1,400 ml per hectare). 

Source                     df SS MS F Value Pr (> F) 

Block               3 0.4141 0.1380 1.02 0.4044 

Treatment          7 66.9625 9.5661 70.59* 0.0000 

Ex.Error           21 2.8459 0.1355   

Total             31 70.2226   

CV (%)- 5.57, LSD-0.8731, *-Significant at 5% level 
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Appendix Figure 1. Picture taken at 30 DAT (Days After Transplanting). Left is Treatment 7 (1400 

ml Blue NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 

Appendix Figure 2. Picture taken at 10 DAT (Days After Transplanting). Left is Treatment 7 (1,000 

ml Purple NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 
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Appendix Figure 3. Picture taken at 48 DAT (Days After Transplanting). Left is Treatment 3 (1,000 

ml Purple NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 

 

 

 
 

Appendix Figure 4. Picture taken at 48 DAT (Days After Transplanting). Left is Treatment 7 (1,400 

ml Blue NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 
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Appendix Figure 5. Picture taken at 48 DAT (Days After Transplanting). Left is Treatment 5 (1,000 

ml Blue NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 

Appendix Figure 6. Picture taken at 1 WBH (Week Before Harvest). Left is Treatment 6 (1,000 ml 

Purple NEB) and in the right is the Treatment 2 (100% reference Fertilizer only) 

The leaves are 
still green Matured Leaves 
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Appendix Figure 7. Picture taken at 1 WBH (Week Before Harvest). Left is the Treatment 2 (100% 

reference Fertilizer only) and in the right is the Treatment 3 (100% reference fertilizer 

along with 600 ml Blue NEB) 

 

 

 

 
 

Appendix Figure 8. Picture taken at 1 WBH (Week Before Harvest). Left is the Treatment 4 (100% 

reference fertilizer along with 600 ml Purple NEB) and in the right is the Treatment 2 

(100% reference Fertilizer only) 
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Appendix Figure 9. Picture taken at Harvest. Harvesting of border plants of Treatment 5 (100% 

reference fertilizer along with 1000 ml Blue NEB) 

Appendix Figure 10. Picture taken at Harvest. Treatment 7 (100% reference fertilizer along with 

1,400 ml Blue NEB) with a green flag leaf 
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Appendix Figure 11. Picture taken at Harvest. In the left is the Treatment 5 (100% reference fertilizer 

along with 1,000 ml Blue NEB) with a green flag leaf as compared to Treatment 2 (100% reference 

fertilizer alone) with much mature flag leaf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Figure 12. Picture taken at Harvest. Treatment 8 (100% reference fertilizer along with 

1,400 ml Purple NEB) with much emphasis on its green flag leaf. 
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Appendix Figure 13a. Picture taken at Harvest. Plant Ht. data gathering 

Appendix Figure 13b. Picture taken at Harvest. Plant Ht. data gathering 
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Appendix Figure 13c. Picture taken at Harvest. Plant Ht. data gathering 

 

 

 

 

Greener flag leaf 
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Appendix Figure 14. Manual Threshing 

Appendix Figure 15. Counting of Tillers from 16 Tag Sample Plants 
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Appendix Figure 16. Weighing of grains free from unfilled grains from harvest area of nine square 

meter. 
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CALENDAR OF ACTIVITIES 

DATE Crop Stage ACTIVITIES 

January 6, 2020 - Sowing of certified seeds of NSIC RC 216 

January 26, 2020 0 DAT Transplanting 

January 26, 2020 0 DAT Application of Herbicide application Butachlor + 

Propanil 

January 29,2020 3 DAT Irrigation/Flushing 

January 31, 2020 5 DAT First application of Fertilizer (100 kg of Triple-14 

per hectare or 250 g per treatment 

February 2, 2020 7 DAT First application of Insecticide (Cypermethrin) 

February 18, 2020 23 DAT Second application of Fertilizer (100 kg of Urea 46 

per hectare) and First application of NEB (Blue and 

Purple and its various rates per hectare (600, 

1,000,1,400 ml per hectare) 

February 25, 2020 30 DAT Second application of Insecticide 

(Chlorantraniliprole) 

March 3, 2020 37 DAT Final application of Fertilizer (100 kg of Urea 46 

per hectare) and NEB (Blue and Purple and its 

various rates per hectare (600, 1,000,1,400 ml per 

hectare) 

March 11, 2020 45 DAT Third application of Insecticide 

(Chlorantraniliprole) 

45 DAT Application of Fungicide (Metalaxyl + Mancozeb) 

March 26, 2020 60 DAT Third application of Insecticide (Deltamethrin) 

May 6-8, 2020 101 to 103 DAT Harvesting*and data gathering 

* Hence some of the treatments were not fully mature (Treatment 7 and 8), and it needs two (2) more days to
mature some of the grains.
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Efficacy Evaluation of NEB Root Exudates Applied in Optimal Dosage 

with Combination of Inorganic Fertilizer at Basal, Tillering and Panicle 

 Initiation on the Growth and Yield of Transplanted Hybrid  

Rice (SL 20) Grown During Dry Planting Season  

ABSTRACT 

 NEB Root Exudates (NEB) was evaluated for its efficacy on the growth and yield of 
transplanted hybrid rice (SL 20) grown during dry planting season on January to May 2020 
at Barangay, Labuin, Pila, Laguna Philippines. 

 The objective of this study is to determine if NEB increases grain yield of hybrid paddy 
rice at the dosages of 1,000 ml, 1,250 ml, 1,500 ml, 1,750 ml, and 2000 ml/ha when NEB 
is blended on to inorganic fertilizer applied in optimal dosage at 5 DAT, 23 DAT and 37 
DAT.  The study design included 7 bags of fertilizer no NEB control (T1) with four paired 
comparisons: 7 bags of fertilizer with (1000ml/ha, 1250 ml/ha, 1500 ml/ha, 1750 ml/ha 
and 2000 ml/ha) NEB (T2, T3, T4, T5 and T6) respectively at basal stage (5 DAT) ; 7 bags 
of fertilizer with (1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, 
and T10) respectively at tillering and panicle stage (23 and 37 DAT).  This provides four 
direct comparisons to evaluate efficacy.  Both agronomic factors were collected in addition 
to grain yield. 

 Research findings showed that all the agronomic characteristics of rice such as plant 
height, tiller count, panicle count, etc. as well as grain yield all showed statistically 
significant increases with the optimum dosage of NEB at basal application. This 
statistically significant yield increase was consistent for all of the paired treatment 
comparisons, underscoring the efficacy of the product. The grain yield increase ranged 
from 1.03 – 1.90 ton/ha. 

 The optimal dosages of NEB root exudates applied at basal produced highest yield and 
followed by a higher dosage of NEB applied produced higher yields over the no NEB 
control. Result of the trial revealed that in order to produce the highest grain yield of 8.86 
tons/ha during dry planting season the application of NEB at 250 ml/ha coated to inorganic 
fertilizer, applied at basal (5 DAT), tillering (500 ml/ha) and panicle initiation stage (500 
ml/ha) is recommended. 

RICE 184, NEBv2



INTRODUCTION 

Rice is the staple food for two-thirds of the world’s population. Rice grain has been 

a popular life-sustaining food for thousands of years because it is a good source of different 

nutrients essential to our body.  It is also versatile, economical, and easy to produce and 

tastes good. In the last few decades, the International Rice Research Institutes, (IRRI) has 

dramatically demonstrated that rice yields in Asia can be increased by applying scientific 

principles and new technologies. For example, the use of modern varieties and improved 

cultural practices have increased rice yields throughout tropical Asia, (Rice Knowledge 

Bank, IRRI, 2007). Although the average yield per area did increase greatly in the last 

forty years, the yield gap between economically optimal and actual yields remains large in 

many farmers’ fields and in many countries. This yield gap may be caused by unfavourable 

environmental conditions and limited material inputs, inefficient production technologies 

and lacking knowledge.  

Proper nutrient management is one of the many factors to be considered in 

increasing the production of rice. Optimizing the material inputs such as fertilizer dosage 

and selecting high yielding variety of rice are necessary. The use of supplementary 

products such as NEB Root Exudates can be of great help to liberate additional nutrients 

needed for plant growth to produce more yield.  Selecting of high yielding variety of rice 

like SL 20 hybrid rice seeds, proper timing is also important for the growth and yield of 

rice. In order for the nutrients to be available when the plant needs them, fertilizers should 

be applied at the right timing.  

 NEB Root Exudates promotes growth and development of the whole plants, 

including larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. The overall effect of product 

is to make plants more efficient on using applied fertilizer as well as to survive in soils of 

low fertility level.  Growth of plants will be more vigorous and so therefore higher yield 

of crops is expected if shoots and roots of the plants are vigorous and have access to 

additional nutrients.  

This study was conducted to assess the optimum dosage of NEB in combination of 

equal rate of fertilizer at basal stage and tillering and panicle stage on the growth and yield 

of hybrid rice (SL 20) during dry season of planting. 



OBJECTIVES 

1. Determine the optimal dosage of NEB at basal application.

2. Determine the optimal dosage of NEB at tillering and panicle stage when these two

applications are applied at equal quantities of NEB.

TIME AND PLACE OF THE TRIAL 

The study was conducted at Barangay, Labuin, Pila, Laguna from January to May 2020. 

METHODOLOGY 

Land Preparation 

An approximate area measuring 1,525 square meters of the lowland irrigated area 

in Barangay Labuin, Pila, Laguna was thoroughly prepared by plowing, harrowing, 

padding and leveling operations using a power tiller and hand tractor. 

Experimental Design 

The experiment was laid out in Randomized Complete Block Design.  The area 

was divided into three (4) blocks representing replication and each block was further 

subdivided into ten (10) plots where the different treatments were randomly assigned.  A 

one-meter distance was provided between blocks and treatment plots. Levees were 

constructed to prevent fertilizer competition between adjacent plots.  

Seedling Procurement and Selection 

Hybrid variety of rice seed named SL20 was used and procured from Registered 

Seed Grower from Laguna. Proper care and maintenance for seedling production was 

followed. Eighteen to twenty-one days old seedlings were used for straight method of 

transplanting at two seedlings per hill with a planting distance of 20 cm between rows and 

20 cm between hills. 



Weeding/Irrigation 

Weeding was done twice inside the plots and thrice in the levees. Irrigation water 

was maintained 1-3 cm depth to prevent the growth of weeds until 13 days before harvest. 

Harvesting 

  Harvesting was done when the grains in the panicle were about 80-85% ripe or 

the grains were straw colored.  

Fertilization 

The fertilizer rate of inorganic fertilizer (7 bags per hectare) was applied in three 

split applications, basal application, tillering and panicle initiation stage. Inorganic 

fertilizer sources were 14-14-14 and 46-0-0 (Urea). Application of fertilizer was done in 

broadcasting method. NEB was applied to both 14-14-14 and 46-0-0 at dosage of 1,000 

ml/ha, 1,250 ml/ha, 1,500 ml/ha 1,750 ml/ha and 2,000 ml/ha. Inorganic fertilizer (14-14-

14) was applied at basal and Urea was applied at tillering and panicle initiation stage as

detailed in the following treatment summary.



Treatments 

The following treatments including the rates and time of application were evaluated:

Reference 5 DAT  
Basal Application 

23 DAT  
Tillering 

Application 

37 DAT  
Panicle Application 

TOTAL  
NEB Applied

T1 NO NEB CONTROL 150 kg 14-14-14/ha 

NO NEB 

100 kg urea/ha 

NO NEB 

100 kg urea/ha 

NO NEB 

NO NEB 

T2 

Evaluate optimum 

quantity of 

NEB at 5 DAT 

150 kg 14-14-14/ha 

NO NEB 

100 kg urea/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

1,000 ml/ha 

season total 

T3 150 kg 14-14-14/ha 

+ 250 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

1,250 ml/ha 

season total 

T4 150 kg 14-14-14/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

1,500 ml/ha 

season total 

T5 150 kg 14-14-14/ha 

+ 750 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

1,750 ml/ha 

season total 

T6 150 kg 14-14-14/ha 

+ 1,000 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

100 kg urea/ha 

+ 500 ml NEB/ha

2,000 ml/ha 

season total 

T7 

Evaluate optimum 

quantity of NEB 

at 23 and 37 DAT 

(include T3 in 

analysis) 

150 kg 14-14-14/ha 

+ 250 ml NEB/ha

100 kg urea/ha 

+ 375 ml NEB/ha

100 kg urea/ha 

+ 375 ml NEB/ha

1,000 ml/ha 

season total 

T8 150 kg 14-14-14/ha 

+ 250 ml NEB/ha

100 kg urea/ha 

+ 625 ml NEB/ha

100 kg urea/ha 

+ 625 ml NEB/ha

1,500 ml/ha 

season total 

T9 150 kg 14-14-14/ha 

+ 250 ml NEB/ha

100 kg urea/ha 

+ 750 ml NEB/ha

100 kg urea/ha 

+ 750 ml NEB/ha

1,750 ml/ha 

season total 

T10 150 kg 14-14-14/ha 

+ 250 ml NEB/ha

100 kg urea/ha 

+ 875 ml NEB/ha

100 kg urea/ha 

+ 875 ml NEB/ha

2,000 ml/ha 

season total 



Data Gathered 

1. Agronomic performance was measured using 16 sample hills per plot except for

grain yield. The four corner hills were sampled after disregarding two border rows

in all sides of each treatment plot.

a. Average plant height (cm) at 30 DAT - height of the representative samples (16

hills per plot) measured from four corner hills after disregarding the border rows at

30 DAT.

b. Average plant height (cm) at harvest - height of the representative samples (16 hills

per plot) measured from four corner hills after disregarding the border rows at

harvest.

c. Average tiller count at 30 DAT - average number of tillers of the representative

samples (based on 16 hills per plot) at 30 DAT.

d. Average tiller count at harvest - average number of tillers of the representative

samples (based on 16 hills per plot) at harvest.

e. Panicle count at harvest - number of filled and unfilled panicle per hill based on 10

sample hills per plot at harvest.

2. Harvest data:

a. Grain yield on 2.5 m x 2.5 m (6.25m2) sample size per plot.

b. Computed grain yield (per plot and per hectare) at 14% MC

Data were statistically analyzed following the analysis of variance for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means was done using 

Duncan’s Multiple Range Test (DMRT) at 5% level of significance. 



Experimental Field Lay-out 

    Replicate 1             Replicate 2  Replicate 3    Replicate 4 

T8 

5 m 

T6 

T7 

T9 

T5 T4 

T9 T1 

5 m 

T5 

5 m 5 m 

T2 

T7 T2 T8 5 m 

T6 T10 T7 

T9 T2 T10 T6 

T7 T4 T1 

T3 T1 T10 

T8 T9 

T4 

T2 

T5 

T3 

T8 

T6 

T1 

T10 

1 m 

T3 T4 T3 T5 



RESULTS AND DISCUSSION 

Different rates of NEB Root Exudates in combination of recommended fertilizer 

rate were evaluated during dry planting season January to May 2020 in order to determine 

its optimum dosage at basal, tillering and panicle stages on transplanted hybrid rice (SL 

20). A total of ten treatments replicated four times were evaluated. The study was designed 

to include a no NEB control (T1) and four paired treatment comparisons:  7 bags of 

fertilizer with (1000ml/ha, 1250 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T2, 

T3, T4, T5 and T6) respectively at basal stage (5 DAT); 7 bags of fertilizer with 

(1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, and T10) 

respectively at tillering and panicle stage (23 and 37 DAT). This provides four separate 

comparisons with equal dosages of fertilizer and different application rate of NEB to 

evaluate optimum dosage of NEB and its influence at different stages (basal, tillering and 

panicle stage) of plant development.  

Plant Height at 30 DAT and at Harvest (cm) 

Results presented on Table 1 and 2 are the effect of the different treatments on 

height of plants at 30 DAT and at harvest. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB control. When 

evaluating the four paired treatment comparisons and one unpaired treatment, the NEB 

provided statistically significant increases in plant height for all comparisons, both at 30 

DAT and at harvest. 

The rate of 1000 ml/ha NEB + recommended rate of fertilizer per hectare (23 and 

37 DAT) attained the tallest plants with an average height of 60.96 cm at 30 DAT. 

Consequently, the rate of 2000 ml/ha NEB + recommended rate of fertilizer per hectare (5 

DAT) reached the tallest plants with an average height of 121.08 cm at harvest. Plants 

applied with increasing dosage of NEB in combination of recommended rate of fertilizer 

per hectare produced heights at 30 DAT and at harvest which were significantly taller than 

the no NEB fertilizer plants. 



Treatments which exhibited the tallest plants were probably due to well-balanced 

nutrients applied coming from an optimum dosage of NEB preferably at basal stage of 

plant development. This is also showed that plots applied inorganic fertilizer with optimum 

dosage of NEB contributed to the increased in plant height when compared to the 

application of fertilizer alone. Therefore, NEB with balanced dosage blended with 

recommended inorganic fertilizers (7bags/ha) would be a better match in providing the 

nutrient requirements of rice plants. 

Table 1. Average plant height (cm) at 30 DAT based on 16 randomly selected sample hills as 
affected by different fertilizer treatments. 

Means followed by a common letter are not significantly different at 5 % level by DMRT 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 52.38 54.56 54.25 52.00 213.19 53.30c 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 58.13 60.38 58.54 57.13 234.18 58.55b 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 59.44 58.94 59.31 58.31 236.00 59.00ab 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  60.31 60.19 58.88 61.13 240.51 60.13ab 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 57.31 57.81 57.69 61.38 234.19 58.55b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 58.19 58.56 58.81 60.56 236.12 59.03ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

63.00 58.88 62.38 59.56 243.82 60.96a 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

59.25 59.75 60.81 59.56 239.37 59.84ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

59.25 61.63 58.19 58.88 237.95 59.49ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

58.44 58.81 60.81 61.25 239.31 59.83ab 

CV%   2.38 % 
LSD (0.05) 2.04 



Table 2. Average plant height (cm) at harvest based on 16 randomly selected sample hills 
as affected by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 100.00 101.00 99.81 98.44 399.25 99.81d 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 116.94 118.13 117.19 118.31 470.57 117.64bc 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 114.69 116.06 119.96 114.38 465.09 116.27c 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  121.94 120.97 119.96 119.86 482.73 120.68a 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 120.99 121.98 118.56 120.81 482.34 120.59a 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 122.94 119.93 121.44 120.00 484.31 121.08a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

115.19 115.12 117.13 115.13 462.57 115.64c 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

116.69 116.63 117.50 117.94 468.76 117.19c 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

119.13 120.13 119.19 119.56 478.01 119.50ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

120.31 122.81 118.50 120.44 482.06 120.52a 

CV%   1.17% 
LSD (0.05) 1.98 

Means followed by a common letter are not significantly different at 5 % level by DMRT 

Tiller Count at 30 DAT and at Harvest 

Table 3 and 4 shows the average tiller count at 30 DAT and at harvest.   Statistical 

analysis revealed highly significant differences on the effects of the different treatments 

over the no NEB fertilizer control.    

The results revealed that the addition of NEB positively impacted tiller count at the 

rate of 1,500 ml/ha with applied Fertilizer Rate of 7 bags/ha produced the highest tiller 

count with an average of 17.44 (tillering and panicle stage) at 30 DAT. Consequently, the 



rate of 1000 ml/ha NEB + recommended rate of fertilizer per hectare (tillering and panicle 

stage) reached the highest tiller count with an average of 11.99 at harvest. Moreover, it 

can be noted that plants applied with 1,750 ml/ha NEB fertilizer enhancer and fertilizer 

rate of 7 bags/ha and plants applied with 1000 ml/ha NEB fertilizer enhancer and fertilizer 

rate of 7 bags/ha both at 30 DAT (tillering and panicle stage) produced significantly better 

results with an average tiller count of 16.89 and 16.24, respectively.  

Regardless of timing of application of treatment combinations of NEB blended on 

inorganic fertilizer produced significantly better results of tiller count at 30 DAT. 

However, Treatments (T7, T3, T6 and T5) produced highest number of tillers 

insignificantly different among others at harvest.  

The number of tillers produced by a plant varies and is influenced by the 

availability of nutrients and the general health of the plant. This could be attributed to the 

effect of NEB in enhancing the plant roots to expand through the soil consequently and 

increasing the efficiency of rice plants for nutrients absorption in the root zone. 

Results of the optimum dosage evaluation showed that treatments using the balanced 

rate of NEB significantly increased tiller count per plant 30 DAT and at harvest compared 

to the no NEB fertilizer control. 



Table 3. Average tiller count at 30 DAT based on 16 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 11.50 10.25 11.31 11.25 44.31 11.08g 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 14.44 14.75 14.56 15.63 59.38 14.85ef 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 14.06 14.00 13.31 14.13 55.50 13.88f 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  14.48 14.59 15.04 16.00 60.11 15.03de 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 15.40 15.20 15.50 17.19 63.29 15.82bcde 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 15.63 15.75 15.21 17.50 64.09 16.02bcd 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

16.69 15.06 17.28 15.94 64.97 16.24bc 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

17.75 16.94 17.75 17.13 69.75 17.44a 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

18.06 16.25 16.50 16.75 67.56 16.89ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

15.63 15.75 16.13 14.63 62.14 15.54cde 

CV% 4.46% 
LSD (0.05) 0.98 

Means followed by a common letter are not significantly different at 5 % level by DMRT



Table 4. Average tiller count at harvest based on 16 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 8.94 9.38 9.06 8.88 36.26 9.07d 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 10.94 10.56 10.75 10.81 43.06 10.77bc 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 12.19 11.19 11.38 12.25 47.01 11.75a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  10.00 10.44 10.81 11.50 42.75 10.69c 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 11.94 11.54 11.44 11.50 46.42 11.61a 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 11.60 11.07 11.50 12.63 46.80 11.70a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

12.31 11.44 11.94 12.25 47.94 11.99a 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

12.00 11.88 11.06 10.98 45.92 11.48ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

11.13 11.44 10.25 10.31 43.13 10.78bc 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

9.50 10.19 10.00 10.75 40.44 10.11c 

CV% 4.36% 
LSD (0.05) 0.69 

Means followed by a common letter are not significantly different at 5 % level by DMRT 

Panicle count at harvest 

Table 5 presents the results and effect of the different treatments on panicle count 

at harvest. Statistical analysis revealed highly significant effects on the different treatments 

over the no NEB fertilizer control.   

It can be distinguished that plants applied with NEB fertilizer enhancer and 

inorganic fertilizer rate of 7 bags/ha both at basal and tillering and panicle stage were 

significantly produced better results of average panicle count at harvest. Consequently, 

result showed that no NEB fertilizer control plants has lowest produced panicle count. 



Panicle count is one of the most important factor to be considered in rice 

productivity determination. Application of optimum amount of NEB blended with 

recommended fertilizers probably enhances nutrient availability on the soil to produce 

productive panicles of hybrid rice. 

Table 5. Panicle count at harvest based on 16 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 8.02 8.53 8.58 8.17 33.30 8.33g 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 10.40 9.68 9.70 10.12 39.90 9.98de 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 11.75 10.63 11.22 11.38 44.98 11.25a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  9.70 10.13 10.28 11.00 41.11 10.28cde 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 10.77 10.67 10.78 10.50 42.72 10.68abc 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 10.91 10.80 11.00 11.20 43.91 10.98ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

10.10 10.87 11.38 11.70 44.05 11.01ab 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

10.63 11.02 9.95 10.54 42.14 10.54bcd 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

9.79 10.25 9.43 9.69 39.16 9.79ef 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

8.75 9.37 9.25 9.71 37.08 9.27f 

CV% 4.02% 
LSD (0.05) 0.59 

Means followed by a common letter are not significantly different at 5 % level by DMRT 



Grain yield 

The effect of the different treatments on grain yield is presented on Table 6. 

Highly significant results showed that grain yield was influenced by different NEB 

treatments evaluated. Application rate of 1,250 ml/ha NEB and 7 bags/ha of inorganic 

fertilizer at basal stage produced significantly higher grain yield at 8.86 tons/ha.  Results 

obtained from using this treatment as the highest yielder is due to the production of more 

tillers and more panicles at harvest. Among other treatments, the no NEB fertilizer control 

plots produced the lowest grain yield at 6.96 tons/ha. 

Comparison of paired treatments on 5 DAT over 23 and 37 DAT with increasing 

dosage of NEB provided statistically significant increase in grain yield. Application of 

1,000 ml/ha and 2,000 ml/ha of NEB in combination to 7 bags/ha of fertilizer gained higher 

yields at basal stage over tillering and panicle stage.  However, application of 1,500 ml/ha 

and 1,750 ml/ha of NEB in combination to 7 bags/ha of fertilizer gained higher yields at 

tillering and panicle stage over basal stage. Application of 1,250 ml/ha + 7 bags/ha of 

fertilizer was highly significant on the grain yield of rice at basal stage with a rate of 1.9 

tons/ha yield increase based on no NEB fertilizer control. 

Table 6. Computed grain yield tons per hectare based on 14 % MC as affected by different 
fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 6.80 7.07 7.10 6.85 27.82 6.96d 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 9.02 8.60 8.44 8.77 34.83 8.71ab 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 9.23 8.93 8.43 8.83 35.42 8.86a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  8.21 8.27 8.24 8.21 32.93 8.23bc 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 7.96 7.81 8.52 9.02 33.31 8.33abc 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 8.58 8.71 8.77 8.92 34.98 8.75ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

8.33 8.00 9.19 9.10 34.62 8.66ab 



T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

8.48 8.95 8.32 8.62 34.37 8.59ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

7.91 8.88 8.66 8.21 33.66 8.42abc 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

7.85 8.04 8.05 8.00 31.94 7.99c 

CV% 4.09% 
LSD (0.05) 0.49 

Means followed by a common letter are not significantly different at 5 % level by DMRT 

SUMMARY AND CONCLUSION 

A field experiment was conducted from January to May 2020 which aimed of 

determining the optimal dosage of NEB in combination of 7 bags/ha of fertilizer at basal 

application and at tillering and panicle stage on the growth and yield of hybrid rice during 

dry planting season. 

The study was designed to include a no NEB control (T1) and four paired treatment 

comparisons:  7 bags of fertilizer with (1000ml/ha, 1250 ml/ha, 1500 ml/ha, 1750 ml/ha 

and 2000 ml/ha) NEB (T2, T3, T4, T5 and T6) respectively at basal stage (5 DAT); 7 bags 

of fertilizer with (1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, 

and T10) respectively at tillering and panicle stage (23 and 37 DAT).   This provides four 

separate comparisons with equal dosages of fertilizer and different application rate of NEB 

to evaluate optimum dosage of NEB and its influence at different stages (basal, tillering 

and panicle stage) of plant development. Table 7 summarizes all data metrics collected. 



Table 7. Summary of agronomic data and grain yield 

Plant 

Height 

30 DAT 

Plant 

Height 

Harvest 

Tiller 

Count 30 

DAT 

Tiller 

Count 

Harvest 

Panicle 

Count 

Harvest 

Grain 

Yield 

T1- NO NEB CONTROL 53.30c 99.81d 11.08g 9.07d 8.33g 6.96d 
T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 58.55b 117.64bc 14.85ef 10.77bc 9.98de 8.71ab 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 59.00ab 116.27c 13.88f 11.75a 11.25a 8.86a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  60.13ab 120.68a 15.03de 10.69c 10.28cde 8.23bc 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 58.55b 120.59a 15.82bcde 11.61a 10.68abc 8.33abc 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 59.03ab 121.08a 16.02bcd 11.70a 10.98ab 8.75ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

60.96a 115.64c 16.24bc 11.99a 11.01ab 8.66ab 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

59.84ab 117.19c 17.44a 11.48ab 10.54bcd 8.59ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

59.49ab 119.50ab 16.89ab 10.78bc 9.79ef 8.42abc 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

59.83ab 120.52a 15.54cde 10.11c 9.27f 7.99c 

CV% 2.38 % 1.17% 4.46% 4.36% 4.02% 4.09% 
LSD (0.05) 2.04 1.98 0.98 0.69 0.59 0.49 

The numerically highest and most statistically significant treatment is highlighted in bold in the table above 



The significant highlights are the following: 

• Evaluation of the four paired treatments 7 bags of fertilizer with (1000ml/ha,

1250 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T2, T3, T4, T5 and

T6) respectively at basal stage (5 DAT) ; 7 bags of fertilizer with (1000ml/ha,

1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, and T10)

respectively at tillering and panicle stage (23 and 37 DAT) revealed that NEB

increased all agronomic factors and grain yields. The increase in grain yields

were statistically significant.

• The highest yield was 7 bags fertilizer/ha with 1,250 ml/ha NEB at 5 DAT,

yielding 8.86 ton/ha, a significant increase over all remaining treatments.

• The 7 bags fertilizer/ha with 1,250 ml/ha NEB at basal stage produced 8.86

tons/ha, whereas other 8 treatments both at basal and at tillering and panicle

stage had lower yields. However, dosage of NEB were equal, statistically the

yields were equivalent (alpha of 0.05). These lends credibility to the concept

of increased nutrient efficacy at basal stage as a result of NEB offered in this

report.

• The 1,250 ml of NEB/ha total dosage produced higher yield increases over

among other treatments both at 5 DAT and 23 & 37 DAT.  This may indicate

that 1,250 ml/ha offers optimum amount of NEB per ha at basal stage and are

more effective on producing higher grain yield.   Alternatively, it could suggest

that the plant didn’t have adequate nutrients to support the higher tiller counts

and yield effectively leveled off as result, meaning that higher fertility rates

could be considered in hybrid rice trials in future research studies.

• The no NEB fertilizer control plants produced the shortest plant height, lowest

count of tillers, lowest number of panicle and lowest grain yield compared to

with NEB treatments evaluated.



• Based on the results, in order to produce the highest yield of 8.86 tons/ha, the

application of NEB Root Exudates applied at the rate of 1,250 ml per hectare

in combination of inorganic fertilizer applied at basal stage with Fertilizer rate

of 7 bags per hectare is recommended.

• Follow up research at higher fertility rates is also suggested for consideration.

The fertility rate for hybrid seeds is generally higher than 7 bags/ha and this

may have been a limiting constraint.
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Appendix Table 1a. Average plant height (cm) at 30 DAT based on 16 randomly selected sample hills 
as affected by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 52.38 54.56 54.25 52.00 213.19 53.30c 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 58.13 60.38 58.54 57.13 234.18 58.55b 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 59.44 58.94 59.31 58.31 236.00 59.00ab 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  60.31 60.19 58.88 61.13 240.51 60.13ab 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 57.31 57.81 57.69 61.38 234.19 58.55b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 58.19 58.56 58.81 60.56 236.12 59.03ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

63.00 58.88 62.38 59.56 243.82 60.96a 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

59.25 59.75 60.81 59.56 239.37 59.84ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

59.25 61.63 58.19 58.88 237.95 59.49ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

58.44 58.81 60.81 61.25 239.31 59.83ab 

CV% 2.38 % 
LSD (0.05) 2.04 

Appendix Table 1b. Analysis of variance on average plant height (cm) at 30 DAT based on 16 randomly 
selected sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   1.1714  0.3905    0.20    2.96 4.60 
Treatment 9 157.9085        17.5454     8.87**    2.25 3.15 
Error 27  53.4024          1.9779      
Total 39 212.4824          5.4483 

**= highly significant 



Appendix Table 2a. Average plant height (cm) at harvest based on 16 randomly selected sample hills 
as affected by different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- NO NEB CONTROL 100.00 101.00 99.81 98.44 399.25 99.81d 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 116.94 118.13 117.19 118.31 470.57 117.64bc 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 114.69 116.06 119.96 114.38 465.09 116.27c 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  121.94 120.97 119.96 119.86 482.73 120.68a 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 120.99 121.98 118.56 120.81 482.34 120.59a 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 122.94 119.93 121.44 120.00 484.31 121.08a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

115.19 115.12 117.13 115.13 462.57 115.64c 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

116.69 116.63 117.50 117.94 468.76 117.19c 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

119.13 120.13 119.19 119.56 478.01 119.50ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

120.31 122.81 118.50 120.44 482.06 120.52a 

CV%      1.17% 
LSD (0.05)      1.98 

 
  
Appendix Table 2b. Analysis of variance on average plant height (cm) at harvest based on 16 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     3.1260    1.0420 0.55 2.96  4.60 
Treatment 9 1439.0872  159.8986  85.16** 2.25 3.15  
Error 27    50.6987    1.8777    
Total 39 1492.9119  38.2798    

**= highly significant  
 

 



Appendix Table 3a. Average tiller count at 30 DAT based on 16 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 11.50 10.25 11.31 11.25 44.31 11.08g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 14.44 14.75 14.56 15.63 59.38 14.85ef 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 14.06 14.00 13.31 14.13 55.50 13.88f 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  14.48 14.59 15.04 16.00 60.11 15.03de 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 15.40 15.20 15.50 17.19 63.29 15.82bcde 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 15.63 15.75 15.21 17.50 64.09 16.02bcd 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

16.69 15.06 17.28 15.94 64.97 16.24bc 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

17.75 16.94 17.75 17.13 69.75 17.44a 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

18.06 16.25 16.50 16.75 67.56 16.89ab 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

15.63 15.75 16.13 14.63 62.14 15.54cde 

CV% 4.46% 
LSD (0.05) 0.98 

Appendix Table 3b. Analysis of variance on average tiller count at 30 DAT based on 16 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   3.1356  1.0452 2.25 2.96 4.60 
Treatment 9 115.8876 12.8764 27.66** 2.25 3.15 
Error 27  12.5688  0.4655 
Total 39 131.5919  3.3742 

**= highly significant 



Appendix Table 4a. Average tiller count at harvest based on 16 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- NO NEB CONTROL 8.94 9.38 9.06 8.88 36.26 9.07d 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 10.94 10.56 10.75 10.81 43.06 10.77bc 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 12.19 11.19 11.38 12.25 47.01 11.75a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  10.00 10.44 10.81 11.50 42.75 10.69c 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 11.94 11.54 11.44 11.50 46.42 11.61a 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 11.60 11.07 11.50 12.63 46.80 11.70a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

12.31 11.44 11.94 12.25 47.94 11.99a 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

12.00 11.88 11.06 10.98 45.92 11.48ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

11.13 11.44 10.25 10.31 43.13 10.78bc 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

9.50 10.19 10.00 10.75 40.44 10.11c 

CV%      4.36% 
LSD (0.05)      0.69 

 
 
Appendix Table 4b. Analysis of variance on average tiller count at harvest based on 16 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3  0.7777 0.2592 1.03 2.96  4.60 
Treatment 9 29.4358 3.2706 14.23** 2.25 3.15  
Error 27  6.2077 0.2299    
Total 39 36.4213 0.9339    

**= highly significant  
 

 



Appendix Table 5a. Panicle count at harvest based on 16 randomly selected sample hills as affected 
by different fertilizer treatments.  

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 8.02 8.53 8.58 8.17 33.30 8.33g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 10.40 9.68 9.70 10.12 39.90 9.98de 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 11.75 10.63 11.22 11.38 44.98 11.25a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  9.70 10.13 10.28 11.00 41.11 10.28cde 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 10.77 10.67 10.78 10.50 42.72 10.68abc 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 10.91 10.80 11.00 11.20 43.91 10.98ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

10.10 10.87 11.38 11.70 44.05 11.01ab 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

10.63 11.02 9.95 10.54 42.14 10.54bcd 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

9.79 10.25 9.43 9.69 39.16 9.79ef 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

8.75 9.37 9.25 9.71 37.08 9.27f 

CV% 4.02% 
LSD (0.05) 0.59 

Appendix Table 5b. Analysis of variance on panicle count at harvest based on 16 randomly selected 
sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3  0.5589 0.1863 1.10 2.96 4.60 
Treatment 9 29.2152 3.2461  19.19** 2.25 3.15 
Error 27  4.5683 0.1692 
Total 39 34.3424 0.8806 

**= highly significant 



Appendix Table 6a. Computed grain yield tons per hectare based on 14 % MC as affected by different 
fertilizer treatments.  

Treatment
Replication

Total Mean 
I II III IV 

T1- NO NEB CONTROL 6.80 7.07 7.10 6.85 27.82 6.96d 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 9.02 8.60 8.44 8.77 34.83 8.71ab 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 9.23 8.93 8.43 8.83 35.42 8.86a 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  8.21 8.27 8.24 8.21 32.93 8.23bc 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 7.96 7.81 8.52 9.02 33.31 8.33abc 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 8.58 8.71 8.77 8.92 34.98 8.75ab 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

8.33 8.00 9.19 9.10 34.62 8.66ab 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (1,500 ml/ha) 

8.48 8.95 8.32 8.62 34.37 8.59ab 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,750 ml/ha) 

7.91 8.88 8.66 8.21 33.66 8.42abc 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
   (2,000 ml/ha) 

7.85 8.04 8.05 8.00 31.94 7.99c 

CV% 4.09% 
LSD (0.05) 0.49 

Appendix Table 6b. Analysis of variance on computed grain yield tons per hectare based on 14 % MC 
as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3  0.2440 0.0813 0.70 2.96 4.60 
Treatment 9 11.1535 1.2393 10.61** 2.25 3.15 
Error 27  3.1525 0.1168 
Total 39 14.5500 0.3731 

**= highly significant 
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Efficacy Evaluation of NEB Root Exudates Applied in Optimal Dosage 
with Combination of Inorganic Fertilizer at Basal, Tillering and  

Panicle Initiation on the Growth and Yield of Transplanted  
Rice Grown During Dry Planting Season 

Belinda G. Elming 

ABSTRACT 

NEB Root Exudates (NEB) was evaluated for its efficacy on the 
growth and yield of transplanted rice grown during dry planting 
season on December 2019 to April 2020 at Barangay, Bacal II, 
Talavera, Nueva Ecija, Philippines. 

The objective of this study is to determine if NEB increases grain 
yield of paddy rice at the dosages of 1,000 ml, 1,250 ml, 1,500 ml, 
1,750 ml, and 2000 ml/ha when NEB is blended on to inorganic 
fertilizer applied in optimal dosage at 5 DAT, 23 DAT and 37 
DAT.The study design included 7 bags of fertilizer no NEB control 
(T1) four paired comparisons: 7 bags of fertilizer with (1000ml/ha, 
1250 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T2, T3, 
T4, T5 and T6) respectively at basal stage (5 DAT) ; 7 bags of 
fertilizer with (1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) 
NEB (T7, T8, T9, and T10) respectively at tillering and panicle stage 
(23 and 37 DAT. This provides four direct comparisons to evaluate 
efficacy. Both agronomic factors were collected in addition to grain 
yield. 

Research findings showed that all the agronomic characteristics of 
rice such as plant height, tiller count, panicle count, etc. as well as 
grain yield all showed statistically significant increases with the higher 
dosage of NEB at basal application.This statistically significant yield 
increase was consistent for all of the paired treatment comparisons, 
underscoring the efficacy of the product. The grain yield increase from 
NEB ranged from 0.68 - 3.11 ton/ha yield increase. 

The higher dosages of NEB root exudates applied at basal produced 
higher yields. Result of the trial revealed that in order to produce the 
highest grain yield of 8.91 tons/ha during dry planting season the 
application of NEB at 2000 ml/ha coated with inorganic fertilizer, 
applied at basal (1,000 ml/ha), tillering (500 ml/ha) and panicle 
initiation stage (500 ml/ha) is recommended. 



INTRODUCTION 

  Rice is one of the leading food crop in the world and it is reported to feed 

approximately one half of the world’s population. In the Philippines, rice is the staple 

food of the Filipinos. Many programs and cooperatives are actively addressing conflicts 

to sustain the rice sufficiency in the country which is the major concern of the 

government. Rice production in the Philippines is important to the food supply in the 

country and economy. The Philippines is the 9th largest rice producer in the world, 

accounting for 2.8% of global rice production and also the world's largest rice importer 

in Asia in 2010. As such, several yield increasing strategies and initiatives are being 

undertaken to meet the goal of rice sufficiency for the progressive economy of the 

country.  

Proper nutrient management is one of the many factors to be considered in 

increasing the production of rice. Optimizing the dosage and fertilizer grades to be 

applied are necessary. The use of supplementary products such as NEB Root Exudates 

can be of great help to liberate additional nutrients needed for plant growth to produce 

more yield.  Proper timing is also important for the growth and yield of rice. In order 

for the nutrients to be available when the plant needs them, fertilizers should be applied 

at the right timing.  

Simply applying higher dosages of fertilizer once at a wrong time can damage 

and maybe even kill the plants, thus determining the proper time of application and 

optimum fertilizer usage is an attractive strategy, both for the farmer and the 

environment.  

However, addition of supplementary nutrient NEB at an optimum dosage in 

combination with the recommended inorganic fertilizer grades at right timing is a better 

option in attaining a higher yield of rice to meet the sustainability of rice in food supply 

of the country. 

   NEB Root Exudates promotes growth and development of the whole plants, 

including larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. The overall effect of product 

is to make plants more efficient on using applied fertilizer as well as to survive in soils of 

low fertility level. Growth of plants will be more vigorous and so therefore higher yield 



of crops is expected if shoots and roots of the plants are vigorous and have access to 

additional nutrients.  

This study was conducted to assess the optimum dosage of NEB in combination 

of equal rate of fertilizer at basal stage and tillering and panicle stage on the growth and 

yield of rice during dry season planting. 

 

OBJECTIVES 

 

1. Determine the optimal dosage of NEB at basal application. 

2. Determine the optimal dosage of NEB at tillering and panicle stage when these two 

applications applied at an equal quantity of NEB.  

 

TIME AND PLACE OF THE TRIAL 

The study was conducted at Barangay, Bacal II, Talavera Nueva Ecija from 

December 2019 to April 2020. 

 

METHODOLOGY 
 

Land Preparation 

An approximate area measuring 1,525 square meters of the lowland irrigated area 

in Barangay Bacal II, Talavera Nueva Ecija was thoroughly prepared by plowing, 

harrowing, padding and leveling operations using a big and hand tractor. 

 

Experimental Design  

The experiment was laid out in Randomized Complete Block Design. The area 

was divided into four (4) blocks representing replication and each block was further 

subdivided into ten (10) plots where the different treatments were randomly assigned. A 

one-meter distance was provided between blocks and treatment plots. Levees were 

constructed to prevent fertilizer competition between adjacent plots.  

 

 



Seedling Procurement and Selection 

Inbred variety of rice seed named NSIC Rc 222 was used and procured from 

Registered Seed Grower from Maligaya, Science City of Munoz, Nueva Ecija. Proper 

care and maintenance for seedling production was followed. Twenty five days old 

seedlings was used for straight method of transplanting at two seedlings per hill with a 

planting distance of 20 cm between rows and 20 cm between hills. 

Weeding/Irrigation 

Weeding was done twice inside the plots and thrice in the levees. Irrigation water 

was maintained 1-3 cm depth to prevent the growth of weeds until 13 days before 

harvest. 

Harvesting 

  Rice was harvested at proper maturity.  Treatment 1 was harvested 86 days after 

transplanting; Treatment 2 was harvested 87 days after transplanting; Treatments 3-10 

were harvested 89 days after transplanting. 

Fertilization 

The fertilizer rate of inorganic fertilizer (7 bags hectare) was applied in three split 

applications, basal application, tillering and panicle initiation stage. 

 Inorganic fertilizer sources were 14-14-14 (triple 14) and 46-0-0 (Urea). Method 

of fertilizer application was broadcasting method. 

NEB was applied to both 14-14-14 and 46-0-0 at dosage of 1,000 ml/ha, 1,250 ml/ha, 

1,500 ml/ha 1,750 ml/ha and 2,000 ml/ha. Triple 14 was applied at basal only and Urea 

was applied at tillering and panicle initiation only.  



Treatment 

The following treatments including the rates and time of application were evaluated: 

 

 

 

 
 

 Reference 5 DAT                             
Basal Application 

23 DAT                             
Tillering 

Application 

37 DAT                             
Panicle Application 

TOTAL                             
NEB Applied 

T1 NO NEB CONTROL 150 kg 14-14-14/ha        
NO NEB 

100 kg urea/ha                           
NO NEB 

100 kg urea/ha                           
NO NEB 

NO NEB 

T2  

 

 

Evaluate optimum                    
quantity of                        

NEB at 5 DAT 

150 kg 14-14-14/ha                   
NO NEB 

100 kg urea/ha                       
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

1,000 ml/ha  
season total 

T3 150 kg 14-14-14/ha                   
+ 250 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

1,250 ml/ha      
season total 

T4 150 kg 14-14-14/ha                   
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

1,500 ml/ha       
season total 

T5 150 kg 14-14-14/ha                   
+ 750 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

1,750 ml/ha        
season total 

T6 150 kg 14-14-14/ha                   
+ 1,000 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

100 kg urea/ha                       
+ 500 ml NEB/ha 

2,000 ml/ha      
season total 

T7  

 

Evaluate optimum                    
quantity of NEB                        

at 23 and 37 DAT 
(include T3 in 

analysis) 

150 kg 14-14-14/ha                   
+ 250 ml NEB/ha 

100 kg urea/ha                       
+ 375 ml NEB/ha 

100 kg urea/ha                       
+ 375 ml NEB/ha 

1,000 ml/ha  
season total 

T8 150 kg 14-14-14/ha                   
+ 250 ml NEB/ha 

100 kg urea/ha                       
+ 625 ml NEB/ha 

100 kg urea/ha                       
+ 625 ml NEB/ha 

1,500 ml/ha       
season total 

T9 150 kg 14-14-14/ha                   
+ 250 ml NEB/ha 

100 kg urea/ha                       
+ 750 ml NEB/ha 

100 kg urea/ha                       
+ 750 ml NEB/ha 

1,750 ml/ha        
season total 

T10 150 kg 14-14-14/ha                   
+ 250 ml NEB/ha 

100 kg urea/ha                       
+ 875 ml NEB/ha 

100 kg urea/ha                       
+ 875 ml NEB/ha 

2,000 ml/ha      
season total 



Data Gathered 
 

1.  Agronomic performance were measured using 10 sample hills per plot except for 

grain yield. The four corner hills were sampled after disregarding two border rows 

in all sides of each treatment plot.  

a.  Average plant height (cm) at 30 DAT - height of the representative samples (10 

hills per  plot) measured from four corner hills after disregarding the border rows 

at 30 DAT. 

b.  Average plant height (cm) at harvest - height of the representative samples (10 

hills per plot) measured from four corner hills after disregarding the border rows at 

harvest. 

c.  Average tiller count at 30 DAT - average number of tillers of the representative 

samples (based on 10 hills per plot) at 30 DAT. 

d.   Average tiller count at harvest - average number of tillers of the representative 

samples (based on 10 hills per plot) at harvest. 

e.   Panicle count at harvest - number of filled and unfilled panicle per hill based on 

10 sample hills per plot at harvest. 

 

2.  Harvest data: 

a. Grain yield on  2.5 m x 2.5 m ( 6.25m2) sample size per plot. 

b. Computed grain yield (per plot and per hectare) at 14% MC 

 

 
Data were statistically analyzed following the analysis of variance for a 

Randomized Complete Block Design (RCBD). Comparison among treatment means was 

done using Duncan’s Multiple Range Test (DMRT) at 5% level of significance. 
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RESULTS AND DISCUSSION 

Different rates of NEB Root Exudates in combination of recommended fertilizer 

rate were evaluated during dry planting season December 2019-April 2020 in order to 

determine its optimum dosage at basal, tillering and panicle stages on transplanted 

lowland rice. A total of ten treatments replicated four times were evaluated. The study 

was designed to include a no NEB control (T1) and four paired treatment comparisons: 

7 bags of fertilizer with (1000ml/ha, 1250 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 

ml/ha) NEB (T2, T3, T4, T5 and T6) respectively at basal stage (5 DAT) ; 7 bags of 

fertilizer with (1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, 

and T10) respectively at tillering and panicle stage (23 and 37 DAT). This provides four 

separate comparisons with equal dosages of fertilizer and different application rate of 

NEB to evaluate optimum dosage of NEB and its influence at different stages (basal, 

tillering and panicle stage) of plant development.  

Plant Height at 30 DAT and at Harvest (cm) 

Results presented on Table 1 and 2 are the effect of the different treatments on 

height of plants at 30 DAT and at harvest. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB control. When 

evaluating the four paired treatment comparisons, the NEB provided statistically 

significant increases in plant height for all comparisons, both at 30 DAT and at harvest. 

The rate of  2000 ml/ha NEB + recommended rate of fertilizer per hectare at 5 

DAT attained the tallest plants with average height of 60.29 cm, and 110.39 cm at 30 DAT 

and at harvest, respectively. Plants applied with increasing dosage of NEB in combination 

of recommended rate of fertilizer per hectare produced heights at 30 DAT and at harvest 

which were significantly taller than the no NEB fertilizer plants. 

The result implies that the treatments which exhibited the tallest plants were 

probably due to well-balanced nutrients applied coming from a highest dosage of NEB 

preferably at basal stage of plant development. This showed that inorganic fertilized 

plots applied with increasing dosage of NEB contributed to the increased in plant height 



when compared to the application of fertilizer alone.  Therefore, NEB with increasing 

dosage blended with recommended inorganic fertilizers (7bags/ha) would be better 

complementary in providing the nutrient requirements of rice plants. 

Table 1. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

 

Means followed by a common letter are not significantly different at 5 % level by DMRT 
 

 

 

 

 

Treatment 
Replication 

Total Mean 
I II III IV 

 
T1- NO NEB CONTROL 47.21 48.12 48.61 49.16 193.10 48.28i 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 51.92 51.68 51.54 50.93 206.07 51.52h 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 53.92 53.72 52.98 52.81 213.43 53.36fg 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  54.78 53.97 55.02 54.37 218.14 54.54de 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 58.34 57.91 58.61 58.02 232.88 58.22b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 61.47 59.39 59.01 61.27 241.14 60.29a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

52.77 53.02 52.46 52.10 210.35 52.59g 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
54.03 54.76 53.12 53.89 215.80 53.95ef 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
55.03 54.87 55.16 56.09 221.15 55.29d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
56.13 57.21 56.87 56.76 226.97 56.74c 

CV%       1.24% 
LSD (0.05)      0.97 



Table 2. Average plant height (cm) at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1- NO NEB CONTROL 90.23 89.60 88.20 90.37 358.40 89.60 g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 97.85 97.36 94.32 96.83 386.36 96.59 f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 100.63 99.37 100.21 100.12 400.33 100.08e

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha) 101.31 100.69 102.34 100.86 405.20 101.30de 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 106.31 106.08 108.02 105.61 426.02 106.51 b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 112.34 110.35 110.52 108.36 441.57 110.39 a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,000 ml/ha) 

100.02 99.72 100.31 98.73 398.78 99.70 e 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,500 ml/ha) 

99.87 100.34 100.06 101.54 401.81 100.45e 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,750 ml/ha) 

102.64 102.33 101.87 104.08 410.92 102.73d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(2,000 ml/ha) 

104.34 106.03 105.14 104.26 419.77 104.94 c 

CV% 1.05% 
LSD (0.05) 1.54 

Means followed by a common letter are not significantly different at 5 % level by DMRT 

Tiller Count at 30 DAT and at Harvest 

Table 3 and 4 shows the average tiller count at 30 DAT and at harvest. 

Statistical analysis revealed highly significant differences on the effects of the different 

treatments over the no NEB fertilizer control.    

The results revealed that the addition of NEB positively impacted tiller count at 

the rate of 2000 ml/ha with applied Fertilizer Rate of 7 bags/ha produced the highest 



tiller count with an average of 33.85 and 29.90 tillers at 30 DAT and at harvest, 

respectively. 

Moreover, it can be noted that plants applied with 1750 ml/ha NEB fertilizer 

enhancer and fertilizer rate of 7 bags/ha at basal stage and plants applied with 1750 ml/ha 

and 2000 ml/ha NEB fertilizer enhancer and fertilizer rate of 7 bags/ha at tillering and 

panicle stage were significantly produced better results with an average tiller count of 

(32.15 and 28.58), (31.13 and 27.45) and (30.08 and 26.60), respectively. 

Furthermore, plants applied with 1500 ml/ha NEB fertilizer enhancer and fertilizer 

rate of 7 bags/ha at 5 DAT and 23 & 37 DAT were also significantly produced good 

results with and average tiller count of ( 28.53 & 25.68) and (27.58 & 24.45),  

respectively. In addition, plants with lower dosage of NEB + 7 bags/ha of fertilizer were 

comparable to each other and were significantly produced better results than no NEB 

fertilizer treated plants that produced a lowest average tiller count of 22.03 and 18.10 at 

30 DAT and at harvest, respectively.  

The number of tillers produced by a plant varies and is influenced by the 

availability of nutrients and the general health of the plant. This could be attributed to the 

effect of NEB in enhancing the plant roots to expand through the soil consequently and 

increasing the efficiency of rice plants for nutrients absorption in the root zone. 

         Results of the optimum dosage evaluation showed that treatments using highest 

rate of NEB were significantly increased tiller count per plant 30 DAT and at harvest 

compared to the no NEB fertilizer control. 

 

 

 

 

 

 

 

 

 



Table 3. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

 
T1- NO NEB CONTROL 22.10 23.40 21.70 20.90 88.10 22.03g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 26.40 25.10 26.10 25.70 103.30 25.83f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 25.80 27.20 26.40 26.70 106.10 26.53f 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  28.40 29.20 28.70 27.80 114.10 28.53e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 31.50 32.60 32.30 32.20 128.60 32.15b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 34.60 32.80 33.70 34.30 135.40 33.85a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

26.70 25.40 26.20 26.80 105.10 26.28f 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
27.80 26.90 27.40 28.20 110.30 27.58e 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
30.20 30.30 29.80 30.00 120.30 30.08d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
30.60 31.40 30.90 31.60 124.50 31.13c 

CV%        2.31% 
LSD (0.05)      0.95 

Means followed by a common letter are not significantly different at 5 % level by DMRT 
 

 

 

 

 

 

 

 

 



Table 4. Average tiller count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

 
T1- NO NEB CONTROL 18.30 19.20 17.80 17.10 72.40 18.10i 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 22.90 22.10 22.80 21.90 89.70 22.43h 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 23.50 24.10 23.10 23.40 94.10 23.53g 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  26.30 26.10 25.40 24.90 102.70 25.68e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 29.10 28.70 28.40 28.10 114.30 28.58b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 30.40 29.30 29.70 30.20 119.60 29.90a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

23.10 22.40 23.00 23.30 91.80 22.95gh 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
24.40 23.90 24.20 25.30 97.80 24.45f 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
26.50 26.80 26.20 26.90 106.40 26.60d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
27.70 27.20 26.70 28.20 109.80 27.45c 

CV%       2.18% 
LSD (0.05)      0.79 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

 

 

 

 

 

 

 



Panicle count at harvest 

Table 5 presents the results and effect of the different treatments on panicle count 

at harvest. Statistical analysis revealed highly significant effects of the different treatments 

over the no NEB fertilizer control.  

Data revealed that using 2000ml/ha rate of NEB fertilizer enhancer + Fertilizer 

Rate 7 bags per hectare at basal stage (5 DAT) produced the highest number of panicle 

with an average of 28.53 among the rest of the treatments. Application of 2000ml/ha of 

NEB + 7 bags/ha of fertilizer at (23 & 37 DAT) and 1750 ml/ha of NEB + 7 bags/ha of 

fertilizer at basal stage have no significant effect on panicle count with an average of 8.64 

and 8.36, respectively. Similarly, no significant effects on panicle count between (T9 and 

T4) and (T3 and T7). Therefore, result showed that no NEB fertilizer control plants has 

lowest produced panicle with an average of 16.78. 

Number of panicle is one of the most important factor to be considered in rice 

productivity determination. The number of flowers per panicle is established in the early 

stages of panicle development. Nitrogen coming from the applied fertilizer is essential in 

the production of panicles. Application of optimum amount of NEB blended with 

recommended fertilizers probably enhances nutrient availability on the soil to produce 

productive panicles of rice. 



Table 5. Panicle count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

 
T1- NO NEB CONTROL 17.10 17.90 16.20 15.90 67.10 16.78g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 20.60 21.20 21.40 20.20 83.40 20.85f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 22.20 22.30 21.90 22.40 88.80 22.20e 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  25.10 25.30 24.80 23.90 99.10 24.78c 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 27.60 26.40 26.20 25.90 106.10 26.53b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 29.20 28.10 27.90 28.90 114.10 28.53a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

22.10 21.20 21.80 22.30 87.40 21.85e 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
23.20 22.30 23.10 23.90 92.50 23.13d 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
25.30 24.90 24.60 25.10 99.90 24.98c 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
26.20 25.90 25.40 26.70 104.20 26.05b 

CV%        2.47% 
LSD (0.05)      0.84 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

 

 

 

 

 

 

 



Grain yield 

 The effect of the different treatments on grain yield is presented on Table 6. Highly 

significant results showed that grain yield was influenced by different treatments 

evaluated.  

Application rate of 2000 ml/ha NEB and 7 bags/ha of fertilizer at basal stage was 

significantly produced the highest grain yield at 8.91 tons/ha.  Results obtained from 

using this treatment as the highest yielder is due to the production of more tillers and 

more panicles.  

Among other treatments, the no NEB fertilizer control plots produced the lowest 

grain yield at 5.80 tons/ha. 

Comparison of paired treatments on 5 DAT over 23 and 37 DAT with increasing 

dosage of NEB provided statistically significant increase in grain yield.    Application 

of 1000 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha of NEB in combination to 7 

bags/ha of fertilizer gained increasing rate of yield based on the no NEB fertilizer control. 

Rates increases from (0.68, 2.04, 2.84 and 3.11) tons/ha during basal stage, accordingly. 

However, in the application of treatments at tillering and panicle stage the yield reduced 

by the rate of (1.06, 1.71, 2.24 and 2.56) tons/ha respectively which were statistically 

significant.  Application of 1250 ml/ha + 7 bags/ha of fertilizer has also significant 

effect on the grain yield of rice at basal stage with a rate of 1.31 tons/ha yield increase 

based on no NEB fertilizer control. 



Table 6. Computed grain yield tons per hectare based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

 
T1- NO NEB CONTROL 5.63  5.75  5.88  5.95  23.20  5.80j 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 6.50  6.63  6.55  6.25  25.93  6.48i 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 7.25  7.00  7.05  7.13  28.43  7.11g 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  7.88  7.75  7.80  7.93  31.35  7.84e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 8.50  8.63  8.75  8.68  34.55  8.64b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 9.00  8.88  8.85  8.93  35.65  8.91a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

6.88  6.75  6.80  7.00  27.43  6.86h 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
7.63  7.50  7.25  7.68  30.05  7.51f 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
8.13  8.00  8.05  7.98  32.15  8.04d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
8.40  8.38  8.43  8.25  33.45  8.36c  

CV%      1.61% 
LSD (0.05)      0.17 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 
 

 

 

 

 

 

 

 



SUMMARY AND CONCLUSION 

 A field experiment was conducted from December 2019 to April 2020 which aimed of 

determining the optimal dosage of NEB fertilizer enhancer in combination of 7 bags/ha of 

fertilizer at basal application and at tillering and panicle stage on the growth and yield of 

rice during dry planting season. 

The study was designed to include a no NEB control (T1) and four paired 

treatment comparisons:  7 bags of fertilizer with (1000ml/ha, 1250 ml/ha, 1500 ml/ha, 

1750 ml/ha and 2000 ml/ha) NEB (T2, T3, T4, T5 and T6) respectively at basal stage (5 

DAT) ; 7 bags of fertilizer with (1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) 

NEB (T7, T8, T9, and T10) respectively at tillering and panicle stage (23 and 37 DAT). 

This provides four separate comparisons with equal dosages of fertilizer and different 

application rate of NEB to evaluate optimum dosage of NEB and its influence at 

different stages (basal, tillering and panicle stage) of plant development. Table 7 

summarizes all data metrics collected. 



Table 7. Summary of agronomic data and grain yield  
 Plant 

Height 
30 DAT 

Plant 
Height 
Harvest 

Tiller 
Count 30 

DAT 

Tiller 
Count 

Harvest 

Panicle 
Count 

Harvest 
Grain 
Yield 

 
T1- NO NEB CONTROL 48.28i 89.60 g 22.03g 18.10i 16.78g 5.80j 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 51.52h 96.59 f 25.83f 22.43h 20.85f 6.48i 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 53.36fg 100.08e  26.53f 23.53g 22.20e 7.11g 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  54.54de 101.30de  28.53e 25.68e 24.78c 7.84e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 58.22b 106.51 b 32.15b 28.58b 26.53b 8.64b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 60.29a 110.39 a 33.85a 29.90a 28.53a 8.91a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

52.59g 99.70 e 26.28f 22.95gh 21.85e 6.86h 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
53.95ef 100.45e  27.58e 24.45f 23.13d 7.51f 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
55.29d 102.73d  30.08d 26.60d 24.98c 8.04d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
56.74c 104.94 c 31.13c 27.45c 26.05b 8.36c  

CV% 
 1.24%  1.05% 

  
2.31%  2.18%   2.47% 1.61% 

LSD (0.05) 0.97 1.54 0.95 0.79 0.84 0.17 
 
 

 The significant highlights are the following: 

• Evaluation of the four paired treatments 7 bags of fertilizer with (1000ml/ha, 

1250 ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T2, T3, T4, T5 

and T6) respectively at basal stage (5 DAT) ; 7 bags of fertilizer with 

(1000ml/ha, 1500 ml/ha, 1750 ml/ha and 2000 ml/ha) NEB (T7, T8, T9, and 

T10) respectively at tillering and panicle stage (23 and 37 DAT) revealed that 

NEB increased all agronomic factors and grain yields. The increase in grain 

yields and agronomic data were statistically significant.  



• The highest yield was 7 bags fertilizer/ha with 2000 ml/ha NEB at 5 DAT,

yielding 8.91 ton/ha, a significant increase over the 7 bags fertilizer/ha with

2000 ml/ha NEB at 23 and 37 DAT with a yield of 8.36 ton/ha.   The no NEB

control (equal fertilizer dosage to the NEB treatments) T1 yielded 5.80 tons/ha.

Thus, NEB increased yield by 2.81 and 2.56 tons/ha.

• The 7 bags fertilizer/ha with 2000 ml/ha NEB at basal stage produced 8.91

tons/ha, whereas the 7 bags fertilizer/ha with 2000 ml/ha NEB at tillering and

panicle stage yielded 8.36 tons/ha. However, dosage of NEB were equal,

statistically the yields were equivalent (alpha of 0.05). These lends credibility

to the concept of increased nutrient efficacy at basal stage as a result of NEB

offered in this report.

• The 2000 ml NEB/ha total dosage produced higher yield increases over the

treatments with lower NEB/ha dosage both at 5 DAT and 23 & 37 DAT.  This

may indicate higher NEB dosages at basal stage are more effective on

producing higher grain yield.

• The no NEB fertilizer control plants produced the shortest plant height, lowest

count of tillers, lowest number of panicle and lowest grain yield compared to

with NEB treatments evaluated.

• Based on the results, in order to produce the highest yield of 8.91 tons/ha, the

application of NEB Root Exudates applied at the rate of 2000 ml per hectare in

combination of inorganic fertilizer applied at basal stage with Fertilizer rate of

7 bags per hectare is recommended.

• Additional research is suggested to evaluate NEB at minimal interval of dosage

to optimize its usage and to determine if it will produce more favorable results

on paddy rice.
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Appendix Table 1a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment Replication Total Mean I II III IV 
 
T1- NO NEB CONTROL 

47.21 48.12 48.61 49.16 193.10 48.28i 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

51.92 51.68 51.54 50.93 206.07 51.52h 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

53.92 53.72 52.98 52.81 213.43 53.36fg 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  

54.78 53.97 55.02 54.37 218.14 54.54de 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

58.34 57.91 58.61 58.02 232.88 58.22b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

61.47 59.39 59.01 61.27 241.14 60.29a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

52.77 53.02 52.46 52.10 210.35 52.59g 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
54.03 54.76 53.12 53.89 215.80 53.95ef 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
55.03 54.87 55.16 56.09 221.15 55.29d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
56.13 57.21 56.87 56.76 226.97 56.74c 

CV%       1.24% 

LSD (0.05)      0.97 

 
 

Appendix Table 1b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly 
selected sample hills as affected by different fertilizer treatments. 

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3   0.3032   0.1011    0.22  2.96  4.60 
Treatment 9 423.4413  47.0490   103.61** 2.25 3.15  
Error 27  12.2605  0.4541     
Total 39 436.0050 11.1796    

**= highly significant  
 



Appendix Table 2a.Average plant height (cm) at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment Replication Total Mean I II III IV 
 
T1- NO NEB CONTROL 

90.23  89.60  88.20  90.37  358.40  89.60 g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

97.85  97.36  94.32  96.83  386.36  96.59 f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

100.63  99.37  100.21  100.12  400.33  100.08e  

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  

101.31  100.69  102.34  100.86  405.20  101.30de  

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

106.31  106.08  108.02  105.61  426.02  106.51 b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

112.34  110.35  110.52  108.36  441.57  110.39 a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

100.02  99.72  100.31  98.73  398.78  99.70 e 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
99.87  100.34  100.06  101.54  401.81  100.45e  

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
102.64  102.33  101.87  104.08  410.92  102.73d  

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
104.34  106.03  105.14  104.26  419.77  104.94 c 

CV%       1.05% 

LSD (0.05)      1.54 

 
  

Appendix Table 2b.Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3      1.4770      0.4923   0.44  2.96  4.60 
Treatment 9   1155.5140 128.3904  113.74**    2.25 3.15  
Error 27     30.4781     1.1288    
Total 39   1187.4691   30.4479     

**= highly significant  
 

 



Appendix Table 3a.Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected 
by different fertilizer treatments.  

Treatment Replication Total Mean I II III IV 

T1- NO NEB CONTROL 
22.10 23.40 21.70 20.90 88.10 22.03g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

26.40 25.10 26.10 25.70 103.30 25.83f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

25.80 27.20 26.40 26.70 106.10 26.53f 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha) 

28.40 29.20 28.70 27.80 114.10 28.53e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

31.50 32.60 32.30 32.20 128.60 32.15b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

34.60 32.80 33.70 34.30 135.40 33.85a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,000 ml/ha) 

26.70 25.40 26.20 26.80 105.10 26.28f 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,500 ml/ha) 

27.80 26.90 27.40 28.20 110.30 27.58e 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,750 ml/ha) 

30.20 30.30 29.80 30.00 120.30 30.08d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(2,000 ml/ha) 

30.60 31.40 30.90 31.60 124.50 31.13c 

CV% 2.31% 

LSD (0.05) 0.95 

Appendix Table 3b.Analysis of variance on average tiller count at 30 DAT based on 10 randomly selected 
sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3 0.0770 0.0257 0.06 2.96 4.60 
Treatment 9 439.9789 48.8865 113.17** 2.25 3.15 
Error 27 11.6630 0.4320 
Total 39 451.7190 11.5825 

**= highly significant 



Appendix Table 4a.Average tiller count at harvest based on 10 randomly selected sample hills as affected 
by different fertilizer treatments.  

Treatment Replication Total Mean I II III IV 
 
T1- NO NEB CONTROL 

18.30 19.20 17.80 17.10 72.40 18.10i 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

22.90 22.10 22.80 21.90 89.70 22.43h 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

23.50 24.10 23.10 23.40 94.10 23.53g 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  

26.30 26.10 25.40 24.90 102.70 25.68e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

29.10 28.70 28.40 28.10 114.30 28.58b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

30.40 29.30 29.70 30.20 119.60 29.90a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

23.10 22.40 23.00 23.30 91.80 22.95gh 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
24.40 23.90 24.20 25.30 97.80 24.45f 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
26.50 26.80 26.20 26.90 106.40 26.60d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
27.70 27.20 26.70 28.20 109.80 27.45c 

CV%       2.18% 

LSD (0.05)      0.79 

 
 

Appendix Table 4b.Analysis of variance on average tiller count at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3   1.2170  0.4057     1.37   2.96  4.60 
Treatment 9 426.8710  47.4301   159.62**   2.25 3.15  
Error 27   8.0230  0.2971    
Total 39 436.1110   11.1823     

**= highly significant  
 

 



Appendix Table 5a.Panicle count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment Replication Total Mean I II III IV 

T1- NO NEB CONTROL 
17.10 17.90 16.20 15.90 67.10 16.78g 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

20.60 21.20 21.40 20.20 83.40 20.85f 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

22.20 22.30 21.90 22.40 88.80 22.20e 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha) 

25.10 25.30 24.80 23.90 99.10 24.78c 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

27.60 26.40 26.20 25.90 106.10 26.53b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

29.20 28.10 27.90 28.90 114.10 28.53a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,000 ml/ha) 

22.10 21.20 21.80 22.30 87.40 21.85e 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,500 ml/ha) 

23.20 22.30 23.10 23.90 92.50 23.13d 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(1,750 ml/ha) 

25.30 24.90 24.60 25.10 99.90 24.98c 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
(2,000 ml/ha) 

26.20 25.90 25.40 26.70 104.20 26.05b 

CV% 2.47% 

LSD (0.05) 0.84 

Appendix Table 5b.Analysis of variance on panicle count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3 1.4450 0.4817 1.42 2.96 4.60 
Treatment 9 405.8560 45.0951 132.49** 2.25 3.15 
Error 27 9.1900 0.3404 
Total 39 416.4910 10.6793 

**= highly significant 



Appendix Table 6a.Computed grain yield tons per hectare based on 14 % MC as affected by different 
fertilizer treatments.  

Treatment Replication Total Mean I II III IV 
 
T1- NO NEB CONTROL 

5.63  5.75  5.88  5.95  23.20  5.80j 

T2- Evaluate optimum quantity of 
NEB at 5 DAT (1000 ml/ha) 

6.50  6.63  6.55  6.25  25.93  6.48i 

T3- Evaluate optimum quantity of 
NEB at 5 DAT (1,250 ml/ha) 

7.25  7.00  7.05  7.13  28.43  7.11g 

T4- Evaluate optimum quantity of 
NEB at 5 DAT (1,500 ml/ha)  

7.88  7.75  7.80  7.93  31.35  7.84e 

T5- Evaluate optimum quantity of 
NEB at 5 DAT (1,750 ml/ha) 

8.50  8.63  8.75  8.68  34.55  8.64b 

T6- Evaluate optimum quantity of 
NEB at 5 DAT (2,000 ml/ha) 

9.00  8.88  8.85  8.93  35.65  8.91a 

T7- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 
 (1,000 ml/ha) 

6.88  6.75  6.80  7.00  27.43  6.86h 

T8- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (1,500 ml/ha) 
7.63  7.50  7.25  7.68  30.05  7.51f 

T9- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

 (1,750 ml/ha) 
8.13  8.00  8.05  7.98  32.15  8.04d 

T10- Evaluate optimum quantity of 
NEB at 23 DAT & 37 DAT 

   (2,000 ml/ha) 
8.40  8.38  8.43  8.25  33.45  8.36c  

CV%      1.61% 

LSD (0.05)      0.17 

 
 

Appendix Table 6b.Analysis of variance on computed grain yield tons per hectare based on 14 % MC as 
affected by different fertilizer treatments.  

Source of 
variance df SS MS F value F tabular 

.05 .01 
Replication 3   0.0212 0.0071    0.48  2.96  4.60 
Treatment 9  35.6369  3.9597   267.31**     2.25 3.15  
Error 27   0.3999   0.0148     
Total 39  36.0581    0.9246     

**= highly significant  
 

 



PICTURES



Representative sample plots at 15 days after transplanting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 T1- NO NEB CONTROL 
 

T2- Evaluate optimum quantity of NEB at  
5 DAT (1000 ml/ha) 

T3- Evaluate optimum quantity of NEB at  
5 DAT (1,250 ml/ha) 

T4- Evaluate optimum quantity of NEB at  
5 DAT (1,500 ml/ha) 

T5- Evaluate optimum quantity of NEB at  
5 DAT (1,750 ml/ha) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T6- Evaluate optimum quantity of NEB at  
5 DAT (2,000 ml/ha) 

T7- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,000 ml/ha) 

T8- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,500 ml/ha) 

T9- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (1,750 ml/ha) 

T10- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (2,000 ml/ha) 



Representative sample plots at 37 days after transplanting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 T1- NO NEB CONTROL 
 

T2- Evaluate optimum quantity of NEB at  
5 DAT (1000 ml/ha) 

T3- Evaluate optimum quantity of NEB at  
5 DAT (1,250 ml/ha) 

T4- Evaluate optimum quantity of NEB at  
5 DAT (1,500 ml/ha) 

T5- Evaluate optimum quantity of NEB at  
5 DAT (1,750 ml/ha) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T6- Evaluate optimum quantity of NEB at  
5 DAT (2,000 ml/ha) 

T7- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,000 ml/ha) 

T8- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,500 ml/ha) 

T9- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (1,750 ml/ha) 

T10- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (2,000 ml/ha) 



Representative sample plots at 51 days after transplanting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 T1- NO NEB CONTROL 
 

T2- Evaluate optimum quantity of NEB at  
5 DAT (1000 ml/ha) 

T3- Evaluate optimum quantity of NEB at  
5 DAT (1,250 ml/ha) 

T4- Evaluate optimum quantity of NEB at  
5 DAT (1,500 ml/ha) 

T5- Evaluate optimum quantity of NEB at  
5 DAT (1,750 ml/ha) 



 
 

 
 
 

T6- Evaluate optimum quantity of NEB at 
5 DAT (2,000 ml/ha) 

T7- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,000 ml/ha) 

T8- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,500 ml/ha) 

T9- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,750 ml/ha) 

T10- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (2,000 ml/ha) 



Representative sample plots at one week before harvest 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 T1- NO NEB CONTROL 
 

T2- Evaluate optimum quantity of NEB at  
5 DAT (1000 ml/ha) 

T3- Evaluate optimum quantity of NEB at  
5 DAT (1,250 ml/ha) 

T4- Evaluate optimum quantity of NEB at  
5 DAT (1,500 ml/ha) 

T5- Evaluate optimum quantity of NEB at  
5 DAT (1,750 ml/ha) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T7- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,000 ml/ha) 

T6- Evaluate optimum quantity of NEB at  
5 DAT (2,000 ml/ha) 

T8- Evaluate optimum quantity of NEB at  
23 DAT & 37 DAT (1,500 ml/ha) 

T9- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (1,750 ml/ha) 

T10- Evaluate optimum quantity of NEB at 
 23 DAT & 37 DAT (2,000 ml/ha) 



Representative sample plots at harvest  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T5- Evaluate optimum quantity of NEB at  
5 DAT (1,750 ml/ha) 

T4- Evaluate optimum quantity of NEB at  
5 DAT (1,500 ml/ha) 

T3- Evaluate optimum quantity of NEB at  
5 DAT (1,250 ml/ha) 

 T1- NO NEB CONTROL 
 

T2- Evaluate optimum quantity of NEB at  
5 DAT (1000 ml/ha) 



 
 

 
 

T10- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (2,000 ml/ha) 

T8- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,500 ml/ha) 

T9- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,750 ml/ha) 

T6- Evaluate optimum quantity of NEB at 
5 DAT (2,000 ml/ha) 

T7- Evaluate optimum quantity of NEB at 
23 DAT & 37 DAT (1,000 ml/ha) 



 
 Experimental view of the area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 General view of the experimental area at 15 DAT 

 General view of the experimental area at 37 DAT 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 General view of the experimental area at 51 DAT 

 General view of the experimental area at one week before harvest 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 General view of the experimental area at harvest 



Treatment application of NEB root exudates 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Treatment application at 5 days after transplanting 

 Treatment application at 23 days after transplanting 

 Treatment application at 37 days after transplanting 



Gathering of data 
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Efficacy Evaluation of NEB Root Exudates to Determine the Optimal Dosage 

Applied at Basal, Tillering and Panicle Initiation Using the Recommended 

Fertilizer Grade and Dosage by Atlas Fertilizer on the Growth and  

Yield of Transplanted Rice Grown During Dry Planting Season  

Belinda G. Elming 

ABSTRACT 

NEB Root Exudates (NEB) was evaluated for its efficacy on the growth 
and yield of transplanted rice grown during dry planting season on December 
2019 to April 2020 at Barangay, Bacal II, Talavera, Nueva Ecija, Philippines. 

The objective of this study is to determine if NEB increases grain yield 
of paddy rice at the dosages of 150 or 200 ml/bag of inorganic fertilizer when 
NEB is blended on to inorganic fertilizer at different mode of application (7 bags 
Normal Timing, 7 bags Modified Timing and 8 bags Modified Timing.The study 
design included: Normal Timing of 7 bags/ha (T1-no NEB, T4-150 ml/bag and 
T7-200 ml/bag) Modified Timing 7 bags/ha (T2- no NEB, T5- 150 ml/bag and 
T8- 200 ml/bag) and Modified Timing 8 bags/ha (T3- no NEB, T6- 150 ml/bag 
and T9- 200 ml/bag). This provides three direct comparisons to evaluate efficacy. 
Both agronomic factors were collected in addition to grain yield. 

  Research findings showed that all the agronomic characteristics of rice 
such as plant height, tiller count, panicle count, etc. as well as grain yield all 
showed statistically significant increases with the addition of NEB. This 
statistically significant yield increase was consistent for all three of the paired 
treatment comparisons, underscoring the efficacy of the product. The grain yield 
increase from NEB ranged from 1.59 to 2.80 ton/ha yield increase. 

The 8 bags/ha Modified Timing coated of 200 ml/bag of inorganic fertilizer 
produced higher yields. Result of the trial revealed that in order to produce the 
highest grain yield of 8.53 tons/ha during dry planting season, the application of 
NEB at 200 ml/bag coated with 8 bags/ha of inorganic fertilizer, was applied at 
three times: basal, tillering and panicle initiation stage is recommended.  



INTRODUCTION 

 

Rice is the most important crops produced in the Philippines. This is the staple food of 

the Filipinos. It is also the main source of livelihood of more than 5 million farmers all over the 

country (Manila Bulletin, 2007). Rice production in the Philippines is important to the food 

supply in the country and economy. The country is the 8th largest producer in the world, 

accounting 2.8% of global rice production, (FAO, 2011). However, the country was also the 

world’s largest rice importer in 2010 (Reuters, 2011), purchasing between 1-2 million MT each 

year mainly from Thailand and Vietnam. This volume is equivalent to10% of the Philippines’s 

total rice consumption, according to USDA foreign agricultural service (BBC Southeast Asia). 

Hence, sustainability of rice supply is the main concern of the government. Several yield 

increasing strategies and initiatives should be undertaken to meet the goal of rice sufficiency in 

order to support the needs of rapid population growth and economy of the country.  

An understanding of the growth of rice is essential for management of a healthy crop. 

The ability to identify growth stages is important for proper management of the rice crop. 

Proper nutrient management is one of the many factors to be considered in increasing the 

production of rice. Optimizing the dosage and fertilizer grades to be applied are necessary. The 

use of supplementary products such as NEB Root Exudates can be of great help to liberate 

additional nutrients needed for plant growth to produce more yield.  Proper timing is also 

important for the growth and yield of rice. In order for the nutrients to be available when the 

plant needs them, fertilizers should be applied at the correct timing.  

Thus, addition of supplementary nutrient NEB at an optimum dosage in combination 

with the recommended inorganic fertilizer grades at right timing is a better option in attaining a 

higher yield of rice to meet the sustainability of rice in food supply of the country. 

    NEB Root Exudates promotes growth and development of the whole plants, including 

larger and more complex root systems, thus making the plant more efficient in absorbing 

nutrients from a greater depth and volume of soil. The overall effect of product is to make plants 

more efficient on using applied fertilizer as well as to survive in soils of low fertility level.  

Growth of plants will be more vigorous and so therefore higher yield of crops is expected if 

shoots and roots of the plants are vigorous and have access to additional nutrients.  



This study was conducted to assess the optimum dosage of NEB in combination of 

recommended rate of inorganic fertilizer at normal and modified timing of application on the 

growth and yield of rice during dry season planting. 
 

OBJECTIVES 

 

1. Determine the optimal dosage of NEB when applied at basal, tillering and panicle initiation 

using the recommended fertilizer grade and dosage by Atlas Fertilizer. 

2. Determine the yield and growth impact when fertilizer is applied at the timing 

recommended by Atlas.    

3. Compare the yield impact of NEB when the ATLAS fertilizer recommendation is modified 

with and without one extra bag of urea per hectare.    

 

TIME AND PLACE OF THE TRIAL 

The study was conducted at Barangay, Bacal II, Talavera Nueva Ecija from December 

2019 to April 2020. 

 

METHODOLOGY 

 

Land Preparation 

An approximate area measuring 1,375 square meters of the lowland irrigated area in 

Barangay Bacal II, Talavera Nueva Ecija was thoroughly prepared by plowing, harrowing, 

padding and leveling operations using a big and hand tractor. 

 

Experimental Design  

The experiment was laid out in Randomized Complete Block Design. The area was 

divided into three (4) blocks representing replication and each block was further subdivided into 

nine (9) plots where the different treatments were randomly assigned. A one-meter distance was 

provided between blocks and treatment plots. Levees were constructed to prevent fertilizer 

competition between adjacent plots.  

 



Seedling Procurement and Selection 

Inbred variety of rice seed named NSIC Rc 222 was used and procured from Registered 

Seed Grower from Maligaya, Science City of Munoz, Nueva Ecija. Proper care and 

maintenance for seedling production was followed. Twenty five days old seedlings was used for 

straight method of transplanting at two seedlings per hill with a planting distance of 20 cm 

between rows and 20 cm between hills. 

 

Weeding/Irrigation 

Weeding was done twice inside the plots and thrice in the levees. Irrigation water was 

maintained 1-3 cm depth to prevent the growth of weeds until 13 days before harvest. 

 

Harvesting 

   Harvesting was done thrice; 85 days after transplanting Treatment 1, 2 ; 86 days after 

transplanting Treatment 3 and Treatment 4, 5, 6, 7, 8, 9 at 87 days after transplanting. 

    Rice was harvested at proper maturity.  The treatments that received higher fertilizer 

dosage required harvesting 1-2 days later.  NEB influenced maturity as well.  Treatments  

Treatment 1, 2 were harvested 85 days after transplanting; Treatment 3 was harvested 86 days 

after transplanting; Treatments 4, 5, 6, 7, 8 were harvested 87 days after transplanting 

 

Fertilization 

The fertilizer rate of inorganic fertilizer (7 and 8 bags per hectare) was applied in three 

split applications, basal application, tillering and panicle initiation stage. 

 Inorganic fertilizer sources were 15-5-15-1.5Zn, 20-10-0 (Urea superphosphate), 

17-0-17 and 46-0-0 (Urea). Method of fertilizer application was broadcasting method. 

NEB was applied to all inorganic fertilizer was mention above at the dosage of 150 ml 

and 200 ml NEB per bag of inorganic fertilizer. 15-5-15-1.5 Zn was applied at basal, tillering 

and panicle initiation stages, 20-10-0 and 46-0-0 was applied at tillering stage only and 17-0-17 

was applied at panicle initiation only. At 150 ml/bag blending rate, total NEB dosage for the 

crop cycle was 1,050 and 1200 ml/ha for Normal timing and Modified timing for T4, T5 and T6. 

At 200ml/bag blending rate, total NEB dosage for the crop cycle was 1,400 and 1,600 ml/ha for 

Normal timing and Modified timing for T7, T8 and T9. 



Treatments 

The following treatments including the rates and time of application were evaluated: 

 

 

 

 Reference 5 DAT                             
Basal Application 

23 DAT                             
Tillering Application 

37 DAT                             
Panicle Application 

T1 7 bags – Normal Timing                             
NO NEB CONTROL 

150 kg 15-5-15-1.5Zn/ha 100 kg 20-10-0/ha 100 kg 17-0-17/ha 

T2 7 bags – Modified Timing                             
NO NEB CONTROL 

50 kg 15-5-15-1.5Zn/ha 100 kg 20-10-0/ha                 
50 kg 15-5-15-1.5Zn/ha                

100 kg 17-0-17/ha                
50 kg 15-5-15-1.5Zn/ha 

T3 8 bags – Modified Timing                             
NO NEB CONTROL 

50 kg 15-5-15-1.5Zn/ha 100 kg 20-10-0/ha               
50 kg 15-5-15-1.5Zn/ha                                 

50 kg urea             

100 kg 17-0-17/ha                
50 kg 15-5-15-1.5Zn/ha 

T4 7 bags – Normal Timing                             
+ NEB at 150 ml/bag                                
to all fertilizer grades 

150 kg 15-5-15-1.5Zn/ha         
+ NEB at 150 ml/bag 

100 kg 20-10-0/ha                         
+ NEB at 150 ml/bag 

100 kg 17-0-17/ha           
+ NEB at 150 ml/bag 

T5 7 bags – Modified Timing                             
+ NEB at 150 ml/bag                                
to all fertilizer grades 

50 kg 15-5-15-1.5Zn/ha       
+ NEB at 150 ml/bag 

100 kg 20-10-0/ha                     
50 kg 15-5-15-1.5Zn/ha         
+ NEB at 150 ml/bag                

100 kg 17-0-17/ha               
50 kg 15-5-15-1.5Zn/ha    
+ NEB at 150 ml/bag                 

T6 8 bags – Modified Timing                             
+ NEB at 150 ml/bag                                
to all fertilizer grades 

50 kg 15-5-15-1.5Zn/ha    
+ NEB at 150 ml/bag                 

100 kg 20-10-0/ha               
50 kg 15-5-15-1.5Zn/ha                                 

50 kg urea                                          
+ NEB at 150 ml/bag                       

100 kg 17-0-17/ha                
50 kg 15-5-15-1.5Zn/ha     
+ NEB at 150 ml/bag                 

T7 7 bags – Normal Timing                             
+ NEB at 200 ml/bag                                
to all fertilizer grades 

150 kg 15-5-15-1.5Zn/ha         
+ NEB at 200 ml/bag 

100 kg 20-10-0/ha                         
+ NEB at 200 ml/bag 

100 kg 17-0-17/ha           
+ NEB at 200 ml/bag 

T8 7 bags – Modified Timing                             
+ NEB at 200 ml/bag                                
to all fertilizer grades 

50 kg 15-5-15-1.5Zn/ha       
+ NEB at 200 ml/bag 

100 kg 20-10-0/ha                     
50 kg 15-5-15-1.5Zn/ha         
+ NEB at 200 ml/bag                

100 kg 17-0-17/ha               
50 kg 15-5-15-1.5Zn/ha    
+ NEB at 200 ml/bag                 

T9 8 bags – Modified Timing                             
+ NEB at 200 ml/bag                                
to all fertilizer grades 

50 kg 15-5-15-1.5Zn/ha    
+ NEB at 200 ml/bag                 

100 kg 20-10-0/ha               
50 kg 15-5-15-1.5Zn/ha                                 

50 kg urea                                          
+ NEB at 200 ml/bag                       

100 kg 17-0-17/ha                
50 kg 15-5-15-1.5Zn/ha     
+ NEB at 200 ml/bag                 



Data Gathered 

1. Agronomic performance were measured using 10 sample hills per plot except for grain

yield. The four corner hills were sampled after disregarding two border rows in all sides

of each treatment plot.

a. Average plant height (cm) at 30 DAT - height of the representative samples (10 hills per

plot) measured from four corner hills after disregarding the border rows at 30 DAT.

b. Average plant height (cm) at harvest - height of the representative samples (10 hills per

plot) measured from four corner hills after disregarding the border rows at harvest.

c. Average tiller count at 30 DAT - average number of tillers of the representative samples

(based on 10 hills per plot) at 30 DAT.

d. Average tiller count at harvest - average number of tillers of the representative samples

(based on 10 hills per plot) at harvest.

e. Panicle count at harvest - number of filled and unfilled panicle per hill based on 10

sample hills per plot at harvest.

2. Harvest data:

a. Grain yield on  2.5 m x 2.5 m ( 6.25m2) sample size per plot.

b. Computed grain yield (per plot and per hectare) at 14% MC

Data were statistically analyzed following the analysis of variance for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means was done using Duncan’s 

Multiple Range Test (DMRT) at 5% level of significance. 
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RESULTS AND DISCUSSION 

 

Different rates of NEB Root Exudates in combination of recommended fertilizer rate 

were evaluated during dry planting season December 2019 to April 2020 in order to determine 

its optimum dosage using fertilizer grades and dosage recommended by Atlas Fertilizer. The 

study was also conducted to determine the impact to the yield and growth of plant when 

fertilizer is applied at the timing recommended by Atlas (normal timing), modified timing and 

modified timing with additional one bag of fertilizer on transplanted lowland rice. 3 bags of 

15-5-15-1.5Zn was applied once at basal stage and considered as normal timing of application 

while at modified timing of application 3 bags of 15-5-15-1.5Zn was equally distributed at basal, 

tillering and panicle stage of plants development. A total of nine treatments replicated four 

times were evaluated.  The study was designed to include a no NEB control (7 bags/ha at 

normal timing, 7 bags/ha and 8 bags/ha both at modified timing) as T1, T2, and T3 respectively; 

150 ml/bag of NEB in combination to (7 bags/ha at normal timing, 7 bags/ha and 8 bags/ha both 

at modified timing) as T4, T5, and T6 respectively and 200 ml/bag of NEB in combination to (7 

bags/ha at normal timing, 7 bags/ha and 8 bags/ha both at modified timing) as T7, T8, and T9 

respectively. This provides three separate comparisons with different dosages of fertilizer and 

application rate of NEB to evaluate optimum dosage of NEB and its influence at normal and 

modified timing of application to the plant.  

 

Plant Height at 30 DAT and at Harvest (cm) 

Table 1 and 2 presents the effect of the different treatments on height of plants at 30 DAT 

and at harvest. Statistical analysis revealed highly significant differences on the effects of the 

different treatments over the no NEB control. When evaluating the three paired treatment 

comparisons, the NEB provided statistically highly significant increase in plant height, both at 

30 DAT and at harvest.  

The rate of 200 ml/bag NEB + 8 bags/ha of fertilizer in modified timing gathered the 

tallest plants with an average height of 56.72 cm, and 105.63 cm at 30 DAT and at harvest, 

respectively. Similarly, plants applied with 7 bags/ha at normal timing and 8 bags/ha at modified 

timing both in combination of 200 ml/bag of NEB produced heights at 30 DAT and at harvest 



which were significantly taller among other treatments. Moreover, those plants applied with 150 

ml/bag NEB in combination of  7 bags/ha and 8 bags/ha fertilizer either normal or modified 

timing of application produced heights at 30 DAT and at harvest which were significantly taller 

than the no NEB control fertilized plants. 

The result implies that the treatments which exhibited the tallest plants were probably 

due to well-balanced nutrients applied coming from NEB. This indicated that inorganic 

fertilized plots applied with NEB contributed to the increased in plant height when compared to 

the application of inorganic fertilizer alone either natural or modified timing of application.  

The results indicated the beneficial effect of NEB application together with inorganic fertilizer 

in increasing the growth of rice.  

Therefore, NEB blended with recommended inorganic fertilizers would be 

complementary in providing the nutrient requirements of rice plants. It also shows that 

application of increasing combined amount of NEB and recommended inorganic fertilizer leads 

to a taller plant height. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.  Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 46.76 46.97 45.83 46.52 186.08 46.52g 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 47.96 48.25 47.23 48.84 192.28 48.07f 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 51.89 50.05 49.84 49.24 201.02 50.26e 

T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 52.08 54.21 52.26 53.14 211.69 52.92cd 

T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 53.17 50.53 52.23 50.89 206.82 51.71de 

T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 53.87 54.87 53.16 54.91 216.81 54.20bc 

T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 56.01 57.80 56.24 55.26 225.31 56.33a 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 55.27 53.82 55.12 54.26 218.47 54.62b 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 55.84 56.21 58.95 55.87 226.87 56.72a 

CV%      1.98% 
LSD (0.05)      1.52 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2.   Average plant height (cm) at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 84.13 86.71 85.36 87.91 344.11 86.03g 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 89.12 92.12 90.23 91.36 362.83 90.71f 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 95.24 93.36 96.47 97.16 382.23 95.56e 

T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 101.16 99.24 100.23 99.71 400.34 100.09cd 

T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 100.10 98.13 99.23 100.16 397.62 99.41d 

T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 101.32 98.76 100.34 99.72 400.14 100.04cd 

T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 104.13 106.40 102.30 103.26 416.09 104.02ab 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 101.36 103.56 100.87 102.35 408.14 102.04bc 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 105.43 106.41 106.56 104.13 422.53 105.63a 

CV%      1.40% 
LSD (0.05)      2.01 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

Tiller Count at 30 DAT and at Harvest 

 
Table 3 and 4 presents the average tiller count at 30 DAT and at harvest.   Statistical 

analysis revealed highly significant differences on the effects of the different treatments over the 

no NEB fertilizer control.    

Data revealed that the addition of NEB positively influenced tiller count at 30 DAT and at 

harvest at the rate of 200 ml/bag with applied Fertilizer Rate of 8 bags/ha in modified timing. It 

produced the highest tiller count at 30 DAT and at harvest with an average of 31.33 and 27.50 

tillers, respectively. 

Furthermore, it can be noted that plants applied at the rate of 200ml/bag NEB fertilizer 

enhancer with fertilizer rate of 7 bags/ha in normal and modified timing significantly produced 

better results from that of plants applied at the rate of 150 ml/ha NEB regardless of application 



timing. Therefore, plants applied with 200 ml/bag and 150 ml/bag NEB Fertilizer enhancer 

gained more tillers as compared to no NEB Control treatments.   

  The increased in tiller count could be attributed to the effect of NEB in enhancing the 

plant roots to expand through the soil consequently and increasing the efficiency of rice plants 

for nutrients absorption in the root zone. Moreover, fertilizer application at modified timing will 

increase the number of panicle per plant and number of filled grains that leads to a higher grain 

yield.  The lowest value for rice tiller count were recorded in the No NEB fertilizer ccontrol. 

Producing tillers of rice crop was significantly enhanced with the addition of NEB applied in a 

higher amount blended with recommended fertilizer. 

Results of the efficacy evaluation showed that treatments using highest dosage of NEB 

significantly increased tiller count per plant at 30 DAT and at harvest compared to the lower 

dosage of NEB and no NEB fertilizer control treatments. 

Table 3. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 19.50 20.10 21.20 20.30 81.10 20.28g 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 22.70 24.60 24.80 23.40 95.50 23.88f 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 26.30 25.70 27.30 25.60 104.90 26.23e 

T4-  7 bags-Normal Timing 
+ NEB at 150 ml/bag 30.40 28.30 29.10 30.20 118.00 29.50cd 

T5- 7 bags- Modified Timing 
+ NEB at 150 ml/bag 29.10 28.40 27.80 28.20 113.50 28.38d 

T6- 8 bags- Modified Timing 
+ NEB at 150 ml/bag 29.30 28.70 30.40 31.10 119.50 29.88bc 

T7- 7 bags-Normal Timing 
+ NEB at 200 ml/bag 30.20 29.80 31.20 32.40 123.60 30.90ab 

T8- 7 bags- Modified Timing 
+ NEB at 200 ml/bag 29.20 30.20 29.10 30.00 118.50 29.63bcd 

T9- 8 bags- Modified Timing 
+ NEB at 200 ml/bag 30.50 31.40 32.20 31.20 125.30 31.33a 

CV% 2.99% 
LSD (0.05) 1.21 
Means followed by a common letter are not significantly different at 5 % level by DMRT



Table 4.  Average tiller count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 16.30 17.40 18.30 16.80 68.80 17.20g 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 19.20 21.10 20.60 20.10 81.00 20.25f 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 22.40 21.60 22.80 21.40 88.20 22.05e 

T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 25.40 24.80 25.20 26.30 101.70 25.43c 

T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 25.10 24.30 24.10 23.40 96.90 24.23d 

T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 26.30 25.80 26.20 26.80 105.10 26.28bc 

T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 26.80 25.80 27.90 27.60 108.10 27.03ab 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 25.70 26.10 24.30 26.80 102.90 25.73c 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 26.90 27.40 28.10 27.60 110.00 27.50a 

CV%      3.23% 
LSD (0.05)      1.13 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

Panicle count at harvest 

The effect of the different treatments on panicle count at harvest is presented on Table 5. 

Statistical analysis revealed highly significant effects of the different treatments over the no NEB 

fertilizer control.  

Data revealed that using Fertilizer Rate 8 bags/ha + 200 ml/bag rate of NEB fertilizer 

enhancer in modified timing produced the highest number of panicle with an average of 25.85 

among the rest of the treatments. Moreover, results shows that Fertilizer rate 7 bags/ha in normal 

Timing without NEB fertilizer control plants has lowest produced panicle with an average of 

16.00. Therefore, treatments without NEB fertilizer enhancer produced lower number of panicle 

that leads to a lesser number of grain yield.  

In order to obtain higher yield, rice in the field should have more panicles hence it 

produces more grains. Produced panicle is one of the most important traits in rice productivity 



determination. The number of flowers per panicle is established in the early stages of panicle 

development. Nitrogen coming from the applied fertilizer is essential in the production of panicles. 

Application of higher rate NEB blended with recommended fertilizers probably enhances nutrient 

availability to produce productive panicles of rice.  

Table 5. Panicle count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 14.90 15.90 17.60 15.60 64.00 16.00f 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 17.10 18.20 18.30 18.60 72.20 18.05e 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 21.20 19.70 20.30 18.70 79.90 19.98d 

T4-  7 bags-Normal Timing 
+ NEB at 150 ml/bag 24.20 22.80 24.30 25.20 96.50 24.13bc 

T5- 7 bags- Modified Timing 
+ NEB at 150 ml/bag 24.30 23.10 22.70 22.30 92.40 23.10c 

T6- 8 bags- Modified Timing 
+ NEB at 150 ml/bag 25.10 24.20 25.40 23.90 98.60 24.65ab 

T7- 7 bags-Normal Timing 
+ NEB at 200 ml/bag 25.40 24.10 26.10 26.20 101.80 25.45ab 

T8- 7 bags- Modified Timing 
+ NEB at 200 ml/bag 24.20 25.10 23.30 24.40 97.00 24.25bc 

T9- 8 bags- Modified Timing 
+ NEB at 200 ml/bag 24.90 26.20 26.90 25.40 103.40 25.85a 

CV% 4.08% 
LSD (0.05) 1.33 
Means followed by a common letter are not significantly different at 5 % level by DMRT 



Grain yield  

  The effect of the different treatments on grain yield is presented on Table 6. Highly 

significant results showed that grain yield was affected by the different treatments evaluated.  

Application rate of 200ml/bag NEB and 8 bags/ha of fertilizer in modified timing 

significantly produced the highest grain yield at 8.53 tons/ha. Results showed that treated plants 

with more productive tillers and panicles produced highest grain yield . Moreover, applied NEB 

at the rate of 150 ml/bag + 8 bags/ha in m modified timing was significantly comparable with 

the results of plants applied both 200 ml/bag NEB and 7 bags/ha of fertilizer at normal and 

modified timing. However, no NEB fertilizer control plots regardless of fertilizer rate and 

timing of application produced the lower grain yield at 6.26 tons/ha, 5.88 tons/ha and 5.46 

tons/ha respectively.  

When evaluating the three paired treatment comparisons, the NEB provided statistically 

significant increases in grain yield for all three comparisons. Application of 7 bags/ha fertilizer 

without NEB in normal timing produced 5.46 ton/ha, but the addition of NEB with increasing 

rate of 150 ml/ha and 200 ml/ha raised the yields to 7.69 ton/ha and 8.26 ton/ha respectively. 

Hence, grain yield were statistically significant with increasing rate of 2.23 ton/ha and 0.57 

ton/ha at 150ml/ha and 200ml/ha NEB respectively. Both the 7 bags/ha and 8 bags/ha fertilizer 

in modified timing were also significantly increased with the addition of NEB at the rate of 150 

ml/ha and 200 ml/ha respectively. Accordingly, grain yield increase by 1.59 and 0.46 ton/ha 

applied with 7 bags/ha fertilizer and 1.79 ton/ha and 0.48/ton/ha applied with 8 bags/ha fertilizer. 

Therefore, results implied that grain yields increases as the amount of NEB is also increases.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 6. Computed grain yield tons per hectare based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 5.25 5.65 5.50 5.42 21.82 5.46h 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 5.84 5.73 5.90 6.05 23.52 5.88g 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 6.40 6.20 6.24 6.18 25.02 6.26f 

T4-  7 bags-Normal Timing 
+ NEB at 150 ml/bag 7.50 7.75 8.00 7.50 30.75 7.69de 

T5- 7 bags- Modified Timing 
+ NEB at 150 ml/bag 7.25 7.50 7.38 7.75 29.88 7.47e 

T6- 8 bags- Modified Timing 
+ NEB at 150 ml/bag 8.13 8.21 7.88 8.00 32.21 8.05bc 

T7- 7 bags-Normal Timing 
+ NEB at 200 ml/bag 8.15 8.25 8.50 8.13 33.03 8.26b 

T8- 7 bags- Modified Timing 
+ NEB at 200 ml/bag 7.86 8.13 7.75 8.00 31.74 7.93cd 

T9- 8 bags- Modified Timing 
+ NEB at 200 ml/bag 8.50 8.25 8.63 8.75 34.13 8.53a 

CV% 2.48% 
LSD (0.05) 0.26 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

SUMMARY AND CONCLUSION 

 A field experiment was conducted from December 2019 to April 2020 which aimed of 

determining the optimal dosage of NEB when applied at normal and modified timing of 

application using the recommended fertilizer grade and dosage.  The study was also intended to 

determine the yield and growth impact of NEB fertilizer enhancer on rice in combination with two 

fertilizer rate 7, and 8 bags/ha during dry planting season. 

The study was designed to include a no NEB control (7 bags/ha at normal timing, 7 bags/ha 

and 8 bags/ha both at modified timing) as T1, T2, and T3 respectively; 150 ml/bag of NEB in 

combination to (7 bags/ha at normal timing, 7 bags/ha and 8 bags/ha both at modified timing) as 



T4, T5, and T6 respectively and 200 ml/bag of NEB in combination to (7 bags/ha at normal 

timing, 7 bags/ha and 8 bags/ha both at modified timing) as T7, T8, and T9 respectively. 

This provides three separate comparisons to evaluate the impact of NEB at three fertilizer 

dosages in normal and modified timing of application. Table 7 shows the summary of all data 

metrics collected. 

 

Table 7.    Summary of agronomic data and grain yield  
 

Treatment 
Plant 

Height 

30 DAT 

Plant 

Height 

Harvest 

Tiller 

Count 30 

DAT 

Tiller 

Count 

Harvest 

Panicle 

Count 

Harvest 

Grain 

Yield 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 46.52g 86.03g 20.28g 17.20g 16.00f 5.46h 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 48.07f 90.71f 23.88f 20.25f 18.05e 5.88g 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 50.26e 95.56e 26.23e 22.05e 19.98d 6.26f 

T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 52.92cd 100.09cd 29.50cd 25.43c 24.13bc 7.69de 

T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 51.71de 99.41d 28.38d 24.23d 23.10c 7.47e 

T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 54.20bc 100.04cd 29.88bc 26.28bc 24.65ab 8.05bc 

T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 56.33a 104.02ab 30.90ab 27.03ab 25.45ab 8.26b 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 54.62b 102.04bc 29.63bcd 25.73c 24.25bc 7.93cd 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 56.72a 105.63a 31.33a 27.50a 25.85a 8.53a 

CV% 1.98% 1.40% 2.99% 3.23% 4.08% 2.48% 
LSD (0.05) 1.52 2.01 1.21 1.13 1.33 0.26 
 
  

 

 

 

 

 

 

 



 The significant highlights are the following: 

• Evaluation of the three paired treatments 7 bags/ha fertilizer with (150 ml/bag and 200 

ml/bag) NEB and 8 bags/ha fertilizer with (150 ml/bag and 200 ml/bag) NEB both at 

normal and modified timing of application revealed that NEB increased all agronomic 

factors and grain yields. The increase in grain yields was statistically highly 

significant.  

• The highest yield was 8 bags/ha fertilizer with 200 ml/bag NEB in modified timing of 

application, yielding 8.53 ton/ha, a significant increase over the 8 bags/ha fertilizer 

with 150 ml/bag NEB, both of which were significantly higher than the 8 bags/ha 

fertilizer no NEB treatment at 6.26 ton/ha.   

 
• The 200 ml/bag NEB total dosage produced higher yield increases than the 150 ml/bag 

NEB dosage regardless of application timing. This may indicate higher NEB dosages 

are more effective as evaluated. 

 
• The no NEB fertilizer control plants produced the shortest plant height, lowest count 

of tillers, lowest number of panicle and lowest grain yield compared to with NEB 

treatments evaluated. 

 
• Based on the results, in order to produce the highest yield of 8.53 tons/ha, the 

application of NEB Root Exudates applied at the rate of 200 ml per bag at basal stage, 

tillering stage and booting stage in combination with inorganic fertilizer rate of 8 

bags/ha applied at modified timing of is recommended.  

 
• Additional research is suggested to evaluate higher dosages of NEB to determine if 

higher dosages of NEB Root Exudates produce more favorable results on paddy rice. 
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Appendix Table 1a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills 
 as affected by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
NO NEB CONTROL 

46.76 46.97 45.83 46.52 186.08 46.52g 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

47.96 48.25 47.23 48.84 192.28 48.07f 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

51.89 50.05 49.84 49.24 201.02 50.26e 

T4-  7 bags-Normal Timing 
+ NEB at 150 ml/bag

52.08 54.21 52.26 53.14 211.69 52.92cd 

T5- 7 bags- Modified Timing 
+ NEB at 150 ml/bag

53.17 50.53 52.23 50.89 206.82 51.71de 

T6- 8 bags- Modified Timing 
+ NEB at 150 ml/bag

53.87 54.87 53.16 54.91 216.81 54.20bc 

T7- 7 bags-Normal Timing 
+ NEB at 200 ml/bag

56.01 57.80 56.24 55.26 225.31 56.33a 

T8- 7 bags- Modified Timing 
+ NEB at 200 ml/bag

55.27 53.82 55.12 54.26 218.47 54.62b 

T9- 8 bags- Modified Timing 
+ NEB at 200 ml/bag

55.84 56.21 58.95 55.87 226.87 56.72a 

CV% 1.98% 

LSD (0.05) 1.52 

Appendix Table 1b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 
 randomly selected sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   1.1328 0.3776 0.35 3.01 4.71 
Treatment 8 403.6202 50.4525 46.72** 2.35 3.36 
Error 24 25.9161 1.0798 
Total 35 430.6692 12.3048 

**= highly significant 



Appendix Table 2a.Average plant height (cm) at harvest based on 10 randomly selected sample  
hills as affected by different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- 7 bags-Normal Timing 
    NO NEB CONTROL 

84.13 86.71 85.36 87.91 344.11 86.03g 

 
T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

89.12 92.12 90.23 91.36 362.83 90.71f 

 
T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

95.24 93.36 96.47 97.16 382.23 95.56e 

 
T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 

101.16 99.24 100.23 99.71 400.34 100.09cd 

 
T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 

100.10 98.13 99.23 100.16 397.62 99.41d 

 
T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 

101.32 98.76 100.34 99.72 400.14 100.04cd 

 
T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 

104.13 106.40 102.30 103.26 416.09 104.02ab 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 

101.36 103.56 100.87 102.35 408.14 102.04bc 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 

105.43 106.41 106.56 104.13 422.53 105.63a 

CV%      1.40% 

LSD (0.05)      2.01 

 
 
 

Appendix Table 2b.Analysis of variance on average plant height (cm) at harvest based on 10  
randomly selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3    1.3835     0.4612 0.24  3.01 4.71 
Treatment 8 1294.0154 161.7519 85.14**  2.35 3.36 
Error 24   45.5949     1.8998     
Total 35 1340.9938    38.3141    
**= highly significant  

 



Appendix Table 3a.Average tiller count at 30 DAT based on 10 randomly selected sample hills as 
 affected by different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- 7 bags-Normal Timing 
    NO NEB CONTROL 

19.50 20.10 21.20 20.30 81.10 20.28g 

 
T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

22.70 24.60 24.80 23.40 95.50 23.88f 

 
T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

26.30 25.70 27.30 25.60 104.90 26.23e 

 
T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 

30.40 28.30 29.10 30.20 118.00 29.50cd 

 
T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 

29.10 28.40 27.80 28.20 113.50 28.38d 

 
T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 

29.30 28.70 30.40 31.10 119.50 29.88bc 

 
T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 

30.20 29.80 31.20 32.40 123.60 30.90ab 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 

29.20 30.20 29.10 30.00 118.50 29.63bcd 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 

30.50 31.40 32.20 31.20 125.30 31.33a 

CV%      2.99% 

LSD (0.05)      1.21 

 
 
 
Appendix Table 3b.Analysis of variance on average tiller count at 30 DAT based on 10 randomly  
selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   3.4497   1.1499  1.67 3.01 4.71 
Treatment 8 429.5950  53.6994  77.81**  2.35 3.36 
Error 24  16.5628    0.6901     
Total 35 449.6075   12.8459    

**= highly significant  
 



Appendix Table 4a.Average tiller count at harvest based on 10 randomly selected sample hills as affected  
by different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- 7 bags-Normal Timing 
    NO NEB CONTROL 

16.30 17.40 18.30 16.80 68.80 17.20g 

 
T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

19.20 21.10 20.60 20.10 81.00 20.25f 

 
T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

22.40 21.60 22.80 21.40 88.20 22.05e 

 
T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 

25.40 24.80 25.20 26.30 101.70 25.43c 

 
T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 

25.10 24.30 24.10 23.40 96.90 24.23d 

 
T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 

26.30 25.80 26.20 26.80 105.10 26.28bc 

 
T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 

26.80 25.80 27.90 27.60 108.10 27.03ab 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 

25.70 26.10 24.30 26.80 102.90 25.73c 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 

26.90 27.40 28.10 27.60 110.00 27.50a 

CV%      3.23% 

LSD (0.05)      1.13 

 
   
 
Appendix Table 4b.Analysis of variance on average tiller count at harvest based on 10 randomly 
 selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3 0.9964  0.3321 0.55 3.01 4.71 
Treatment 8 382.9056 47.8632 79.77**  2.35 3.36 
Error 24 14.4011 0.6000    
Total 35 398.3031 11.3801     
**= highly significant  
 



Appendix Table 5a.Panicle count at harvest based on 10 randomly selected sample hills as affected 
 by different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1- 7 bags-Normal Timing 
    NO NEB CONTROL 

14.90 15.90 17.60 15.60 64.00 16.00f 

T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

17.10 18.20 18.30 18.60 72.20 18.05e 

T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

21.20 19.70 20.30 18.70 79.90 19.98d 

T4-  7 bags-Normal Timing 
+ NEB at 150 ml/bag

24.20 22.80 24.30 25.20 96.50 24.13bc 

T5- 7 bags- Modified Timing 
+ NEB at 150 ml/bag

24.30 23.10 22.70 22.30 92.40 23.10c 

T6- 8 bags- Modified Timing 
+ NEB at 150 ml/bag

25.10 24.20 25.40 23.90 98.60 24.65ab 

T7- 7 bags-Normal Timing 
+ NEB at 200 ml/bag

25.40 24.10 26.10 26.20 101.80 25.45ab 

T8- 7 bags- Modified Timing 
+ NEB at 200 ml/bag

24.20 25.10 23.30 24.40 97.00 24.25bc 

T9- 8 bags- Modified Timing 
+ NEB at 200 ml/bag

24.90 26.20 26.90 25.40 103.40 25.85a 

CV% 4.08% 

LSD (0.05) 1.33 

Appendix Table 5b.Analysis of variance on panicle count at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3    1.9856 0.6619 0.79 3.01 4.71 
Treatment 8 395.6650 49.4581 59.17** 2.35 3.36 
Error 24   20.0595 0.8358 
Total 35 417.7100 11.9346 
**= highly significant 



Appendix Table 6a.Computed grain yield tons per hectare based on 14 % MC as affected by  
different fertilizer treatments.  

Treatment Replication 
Total Mean 

I II III IV 

 
T1- 7 bags-Normal Timing 
    NO NEB CONTROL 

5.25 5.65 5.50 5.42 21.82 5.46h 

 
T2- 7 bags- Modified Timing 
    NO NEB CONTROL 

5.84 5.73 5.90 6.05 23.52 5.88g 

 
T3- 8 bags- Modified Timing 
   NO NEB CONTROL 

6.40 6.20 6.24 6.18 25.02 6.26f 

 
T4-  7 bags-Normal Timing 
    + NEB at 150 ml/bag 

7.50 7.75 8.00 7.50 30.75 7.69de 

 
T5- 7 bags- Modified Timing 
    + NEB at 150 ml/bag 

7.25 7.50 7.38 7.75 29.88 7.47e 

 
T6- 8 bags- Modified Timing 
   + NEB at 150 ml/bag 

8.13 8.21 7.88 8.00 32.21 8.05bc 

 
T7- 7 bags-Normal Timing 
    + NEB at 200 ml/bag 

8.15 8.25 8.50 8.13 33.03 8.26b 

T8- 7 bags- Modified Timing 
    + NEB at 200 ml/bag 

7.86 8.13 7.75 8.00 31.74 7.93cd 

T9- 8 bags- Modified Timing 
   + NEB at 200 ml/bag 

8.50 8.25 8.63 8.75 34.13 8.53a 

CV%      2.48% 

LSD (0.05)      0.26 

 
 
 
Appendix Table 6b.Analysis of variance on computed grain yield tons per hectare based on 14 % MC 

 as affected by different fertilizer treatments.  
Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3  0.0630   0.0210  0.65  3.01 4.71 
Treatment 8 40.3892  5.0487  155.14** 2.35 3.36 
Error 24  0.7810 0.0325     
Total 35 41.2333  1.1781    

**= highly significant  
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T2- 7 bags- Modified Timing (No NEB Control) 
 

T1- 7 bags- Normal Timing (No NEB Control) 

T3- 8 bags- Modified Timing (No NEB Control) 
 

T4- 7 bags- Normal Timing + NEB 150 ml/bag 

T5- 7 bags- Modified Timing + NEB 150 ml/bag 
 



 

 T9- 8 bags- Modified Timing + NEB 200 ml/bag T8- 7 bags- Modified Timing + NEB 200 ml/bag 
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T6- 8 bags- Modified Timing + NEB 150 ml/bag
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T6- 8 bags- Modified Timing + NEB 150 ml/bag T7- 7 bags- Normal Timing + NEB 200 ml/bag 
  

T8- 7 bags- Modified Timing + NEB 200 ml/bag 
  

 

T9- 8 bags- Modified Timing + NEB 200 ml/bag  



Representative sample plots at 51 days after transplanting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

T1- 7 bags- Normal Timing (No NEB Control) T2- 7 bags- Modified Timing (No NEB Control) 
 

T3- 8 bags- Modified Timing (No NEB Control) 
 

T4- 7 bags- Normal Timing + NEB 150 ml/bag 

T5- 7 bags- Modified Timing + NEB 150 ml/bag 
 



 

 

T6- 8 bags- Modified Timing + NEB 150 ml/bag T7- 7 bags- Normal Timing + NEB 200 ml/bag 
 

T8- 7 bags- Modified Timing + NEB 200 ml/bag 
 

T9- 8 bags- Modified Timing + NEB 200 ml/bag 



T2- 7 bags- Modified Timing (No NEB Control) 
 

T3- 8 bags- Modified Timing (No NEB Control) 
 

T4- 7 bags- Normal Timing + NEB 150 ml/bag 

T5- 7 bags- Modified Timing + NEB 150 ml/bag 
 

Representative sample plots at one week before harvest 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

T1- 7 bags- Normal Timing (No NEB Control) 



 

 

T6- 8 bags- Modified Timing + NEB 150 ml/bag T7- 7 bags- Normal Timing + NEB 200 ml/bag 
 

T8- 7 bags- Modified Timing + NEB 200 ml/bag 
 

T9- 8 bags- Modified Timing + NEB 200 ml/bag 



T2- 7 bags- Modified Timing (No NEB Control) 
 

T3- 8 bags- Modified Timing (No NEB Control) 
 

T4- 7 bags- Normal Timing + NEB 150 ml/bag 

T5- 7 bags- Modified Timing + NEB 150 ml/bag 
 

Representative sample plots at harvest  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T1- 7 bags- Normal Timing (No NEB Control) 



T8- 7 bags- Modified Timing + NEB 200 ml/bag 
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T6- 8 bags- Modified Timing + NEB 150 ml/bag T7- 7 bags- Normal Timing + NEB 200 ml/bag 
  

T9- 8 bags- Modified Timing + NEB 200 ml/bag  



   Experimental view of the area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 General view of the experimental area at 37 DAT 

 General view of the experimental area at 15 DAT 



General view of the experimental area at 51 DAT 

General view of the experimental area at 1 week before harvest 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 General view of the experimental area at harvest 



Treatment application of NEB root exudates 

Treatment application at 5 days after transplanting 

Treatment application at 23 days after transplanting 

Treatment application at 37 days after transplanting 



Gathering of data 
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EFFICACY EVALUATION OF NEB ROOT EXUDATES COMBINED WITH 

INORGANIC FERTILIZERS ON LOWLAND RICE  

IN ECHAGUE, ISABELA, PHILIPPINES 

Artemio A. Martin Jr. 

============= 
ABSTRACT 

============= 

This study was conducted to evaluate the efficacy of different fertilizer 

materials blended with NEB Root Exudates (NEB) on the growth and yield of 

transplanted hybrid rice (PHB 77) grown during dry planting season on January 

to May 2020 at San Fabian, Echague, Isabela, Philippines. It aimed to determine 

if NEB enhance growth and increase grain yield of rice at the dosages of 100, 

125, 150, 175, 200, 225 and 250 ml per bag of inorganic fertilizers applied in the 

optimum rate at 5, 23 and 37 DAT. The field experiment was arranged in RCBD 

with four replications. Agronomic characteristics such as plant height at 30 DAT 

and harvest, tiller and panicle counts, in addition to grain yields were evaluated. 

Research findings revealed that plant height, tiller count, and panicle 

count, showed significant improvements with NEB. The higher dosages of NEB 

posed higher positive impact on the growth and yield of the crops. The NEB root 

exudates contribute to an increase in grain yield by 12 to 28 percent, equivalent 

to 0.74 to 1.78 ton/ha. Result of the trial revealed that in order to produce the 

optimum grain yield of 8.14 tons/ha during the dry season planting, the blending 

of NEB Root Exudates at 250 ml per bag of inorganic fertilizers and applied at 

basal, tillering and panicle initiation stage of rice crops is recommended.  
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INTRODUCTION 

Rice is the major cereal food crop in the Philippines. Amidst the tightening 

global food supply due to the COVID-19 pandemic, the government is bent to 

raise the country’s rice sufficiency level to 93 percent by the end of 2020. 

Realizing that there would be a tight global rice trade after the pandemic, the 

country will pursue the Rice Resiliency Project which aim to increase local rice 

production in order to boost the country's food sufficiency level. However, 

increasing local production and maintaining rice surplus in the coming decades 

is a great challenge. One of the prime importance in an endeavor to increase 

rice productivity is proper management of soil fertility. In the Philippines, about 

70% of the lands are degrading its quality and fertility for crop cultivation, which 

cannot produce higher rice yields. 

Fertilizer plays an important role in modern agriculture, especially for 

increasing rice production. Nitrogen, phosphorus, and potassium (NPK) are the 

primary nutrients that rice plant needs. Nitrogen is most important in the 

formation of chlorophyll, the green pigment in leaves essential in plant food 

manufacture, and growth of plants. Use of nitrogen efficiently is an important 

complementary strategy for improving rice yield and reducing cost of production. 

It is also a prime nutrient for protein and carbohydrate synthesis, growth and 

development of plant body. The effect of nitrogen fertilization on rice growth and 

grain productivity are derived from several biochemical, physiological and 

morphological processes in the plant system. Nitrogen is considered the most 

limiting element in the soil and usually removed via crop removal. Rice plants 

also require phosphorus and potassium to improve their quality and grain 
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production. In Cagayan Valley however, rice farmers usually apply more 

nitrogen than phosphorus and potassium, thus create nutrients imbalance in 

many cases. The imbalanced fertilizer use speeds up nutrients depletion, as 

well increase the cost of production which becomes a major problem in rice 

production. In order to obtain higher rice yields, innovations that will warrant and 

assure higher yields and economic returns should be developed.  

One of these innovations is the enhancement of commercially available 

fertilizer grades by blending with other materials to further boost its fertilizing 

value. One of these is NEB which is a blend of natural root exudates that is 

claimed to help stop the loss of nitrogen from soil and increase the population 

of beneficial soil bacteria that release more nutrients from soil and make it 

readily available, fueling aggressive crop growth and yield. Furthermore, NEB 

promotes growth and development of plants, including larger and more complex 

root systems, thus making the plant more efficient in absorbing nutrients from a 

greater depth and volume of soil. This study was conducted to evaluate the 

efficacy of NEB root exudates blended to granular fertilizer materials (urea, 14-

14-14, 16-20-0 and 17-0-17) on the growth and yield of lowland hybrid rice at 

dry season planting under Isabela condition.  

 
Objectives 

1. Compare the plants applied with the same quantity of fertilizers with and 

without NEB root exudates, and   

2. Determine the optimal dosage of NEB when applied with the fertilizer grade 

and dosage as recommended by Atlas Fertilizer 
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RESEARCH METHODOLOGY 

Location of the Experiment 

This study was conducted in a farmer’s field located at San Fabian, 

Echague, Isabela, Philippines from January to May 2020. 

Land Preparation and Experimental Design 

An area of 1,127 square meters with Cauayan clay loam soil was used in 

the study. The field was flooded for seven days at a depth of 5-6 cm and was 

plowed and harrowed two times at weekly interval to allow the weeds and rice 

stubbles to decompose. The paddies were puddled and then leveled using 

leveling boards. After the last harrowing, levees were constructed to avoid 

fertilizer loss and contamination of treatments as well as to provide irrigation 

water passage way. 

The experiment was laid out in Randomized Complete Block Design with 

four replications. Each replication was divided into nine treatment plots, each 

plot measuring 5 m × 5 m. Alleyways of 1 m between replications and 0.5 m 

between plots were provided to facilitate farm operations and data gathering.  

Seedling Production and Planting 

Hybrid variety of rice (PHB 77) was used in this study. Wet seedbed was 

used in the preparation of seedlings. The seeds were soaked in water for 24 

hours, and then incubated for 36 hours to allow the seeds to germinate before 

sowing in the seedbed. Proper care and management of seedlings was properly 

followed. After 20 days, the seedlings were pulled and transplanted in the 

designated plots at the rate of two seedlings per hill at a distance of 20 cm 
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between rows and 20 cm between hills. Missing hills were replaced one week 

after transplanting to maintain the same number of plants per plot. 

 
Experimental Treatments and Fertilizer Application 

Except for the control plot, each treatment plot was applied with fertilizer 

at the rate of 103-58-45 kg NPK ha-1 equivalent to 4 bags 14-14-14; 3 bags 

ammonium phosphate (16-20-0); 2 bags 17-0-17, and 1.5 bags urea. The 

fertilizers were split-applied during basal, tillering and panicle initiation stages of 

the plants in broadcast method of application. Table 1 presents the summary of 

treatment evaluated in this study indicating the amount of NEB, amount of 

fertilizer materials and time of application. 

 
Table 1:   Treatment Summary per hectare (ml NEB/bag fertilizer) 
 

 Reference 
5 DAT                             

Basal Application 

23 DAT                             

Tillering 
Application 

37 DAT                             

Panicle  Application 

T1 No Fertilizer Control ----- ----- ----- 

T2 
ATLAS RR Fertilizer                               

NO NEB 200 kg 14-14-14/ha  
No NEB 

150 kg 16-20/ha          
25 kg urea/ha                      

No NEB                    

100 kg 17-0-17/ha         
50 kg urea/ha                 

No NEB              

T3 
ATLAS RR Fertilizer                               
+ NEB at 100 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T4 
ATLAS RR Fertilizer                               
+ NEB at 125 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T5 
ATLAS RR Fertilizer                               
+ NEB at 150 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T6 
ATLAS RR Fertilizer                               
+ NEB at 175 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T7 
ATLAS RR Fertilizer                               
+ NEB at 200 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T8 
ATLAS RR Fertilizer                               
+ NEB at 225 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 

T9 
ATLAS RR Fertilizer                               
+ NEB at 250 ml/bag                                
to all fertilizer grades 

200 kg 14-14-14/ha  
+ NEB 

150 kg 16-20/ha          
25 kg urea/ha               

+ NEB                 

100 kg 17-0-17/ha         
50 kg urea/ha               

+ NEB                 
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Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding inside the plots 

and cleaning of the dikes were done whenever necessary. The insect pests and 

diseases were immediately controlled with appropriate insecticide and fungicide 

following the manufacturer’s recommendation.  

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 9 m2 (3m x 3m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 

percent. 

Data Gathered 

1. Average Plant Height – height of the 16 representative plants tagged in every

corner of the plot were measured at 30 DAT and at harvest

2. Average Number of Tillers per Hill - number of tillers of the 16 representative

plants tagged in every corner of the plot was separately counted and

recorded at 30 DAT and at harvest.

3. Average Panicle Count per hill - the number of panicles of the 16

representative plants tagged in every corner of the plot was separately

counted and recorded at harvest
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4. Grain Yield per Sampling Area (9 m2). The dried grains obtained in the 

sampling area from each plot were weighed using the clock type weighing 

balance.  

 
Statistical Analysis 
 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Tukeys's Honest 

Significant Difference (HSD) Test at 5% level of significance. 
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PRESENTATION OF RESULTS 

Observation 

Significant differences were observed in terms of the number of days 

from transplanting to maturity. The NEB-treated plants headed and matured 

earlier than the NEB-untreated, but NEB200, NEB225 and NEB250 matured the 

earliest at 93 days after transplanting. The other NEB-treated plants matured 95 

DAT, while the NEB0 (T2) and control plants (T1) matured the latest at 100 DAT. 

Normally, PHB 77 matures in 118-120 DAS. However, in this study, the NEB-

treated plants matured earlier from 113-115 DAS.  

Average Plant Height 

Plant height of PHB 77 applied with different fertilizer treatments differ 

significantly at 30 days after transplanting (DAT) and at harvest (Table 1).  

Table1. Average plant height of PHB 77 as affected by inorganic fertilizers with 
and without NEB 

TREATMENTS  PLANT HEIGHT (cm) 
 30 DAT Harvest 

T1 Control (no fertilizer application) 40.85 e 84.15 e 
T2 Atlas RR Fertilizer (103-58-45 kg NPK/ha), No NEB 48.30 d 93.65 d 
T3 Atlas RR Fertilizer + NEB at 100 ml/bag 50.10 d 99.32 b 
T4 Atlas RR Fertilizer + NEB at 125 ml/bag 52.28 c 99.87 ab 
T5 Atlas RR Fertilizer + NEB at 150 ml/bag 53.05 c 98.92 bc 
T6 Atlas RR Fertilizer + NEB at 175 ml/bag 53.73 bc 97.65 c 
T7 Atlas RR Fertilizer + NEB at 200 ml/bag 54.94 ab 101.27 a 
T8 Atlas RR Fertilizer + NEB at 225 ml/bag 55.15 ab 100.89 a 
T9 Atlas RR Fertilizer + NEB at 250 ml/bag 55.98 a 101.23 a 

CV (%) 1.50 0.60 
LSD 0.63 0.49 

 Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 
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At 30 DAT, the plants applied with inorganic fertilizers (103-58-45 kg NPK 

kg/ha-1) without NEB (T2) were 18.24 percent taller than the control plants. 

However, statistical analysis revealed a highly significant differences on the 

effects of the different NEB treatments over the no NEB control. Except for 

NEB100 (T3), treatment comparisons showed that the NEB-treated plants 

indicated significant increase in plant height. Further analysis revealed however, 

that application of higher dosages of NEB in Treatment 6 (NEB175) to Treatment 

9 (NEB250) indicated greater height improvement of 11.24 to 15.90 percent over 

the no NEB control. 

At 30 DAT, the plants applied with inorganic fertilizer at full rate (103-58-

45 kg NPK kg/ha-1) with NEB250 (T9) showed the tallest at 55.98 cm, but 

comparable to the plants treated with NEB200 (T7) and NEB225 (T8) with mean 

heights of 54.94 and 55.15 respectively. It implies that blending the granular 

fertilizers with NEB at 200-250 ml per bag produce similar effect on the height 

growth of PHB 77 at early stage of the rice plants.  Further analysis of the data 

revealed that reduction of NEB dosage to 175 ml/bag (T6) with mean height of 

53.73 cm had similar effect with Treatments 7 (NEB200) and 8 (NEB225). 

However, NEB175-treated plants (T6) are comparable with plants treated with 

NEB125 (T4) and NEB150 (T5) with respective mean height of 52.28 and 53.05 cm. 

The plants, however, are comparatively taller than the NEB100-treated plants (T3) 

which indicated the shortest among the NEB-treated plants at 50.10 cm.  

At harvest, mean comparison of fertilizer treatments with and without 

NEB, showed that, the plants treated with NEB were comparatively taller than 

the no NEB control (T2). Comparing the effect of the different dosage of NEB on 

plant height, the plants applied with NEB125 (T4), NEB200 (T7), NEB225 (T8) and 
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NEB250 (T9) were comparable and indicated the tallest with 6.64 to 8.09 percent 

height difference over the no NEB control (T2). Plants treated with lower dose of 

NEB in Treatment 3 (NEB100) and Treatment 5 (NEB150) with respective mean 

of 99.32 and 98.92 cm, were shorter, but plants applied with NEB175 (T7)

indicated the shortest at 97.65 cm. 

Based from the result of the experiment, it connotes that NEB root 

exudates had significantly enhanced the efficacy of the various fertilizer grades 

in the height growth of PHB 77 at vegetative stage and at harvest. Moreover, 

higher dosages of NEB at 200 (T7), 225 (T8), 250 (T9) ml per bag of fertilizer 

material indicated the greatest height improvement. This could be due to the 

promotion of larger and more complex root systems, thus making the rice plant 

more efficient in absorbing nutrients and enhance the height growth and 

development of the rice plants. 

Average Number of Tillers 

Application of inorganic fertilizers with and without NEB root exudates 

influence the tiller count of PHB 77 obtained at 30 DAT and at harvest (Table 2). 

At 30 DAT, the plants applied with NEB0 (T2) registered an average tiller 

count of 21.88 which is about 28.78 percent more than the control plants (T1) 

with mean of 16.99 per hill. The results revealed however, that the addition of 

NEB root exudates at varying dosages positively affected the tiller counts where 

NEB-treated plants produced more of tillers than the no NEB fertilizer control. 

Except for Treatment 3, the plants in Treatment 4 (NEB125), Treatment 5 

(NEB150), Treatment 6 (NEB175), Treatment 7 (NEB200), Treatment 8 (NEB225) 

and Treatment 9 (NEB250) produced comparatively higher number of tillers at 
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vegetative stage than in Treatment 2 (NEB0), with an increased in tiller count by 

16.36 to 25.46 percent. Plants under Treatment 3 (NEB100) produced the least 

count with mean of 22.70, comparable to the no NEB fertilizer control. 

 
Table 2. Average number of tillers of PHB 77 as affected by inorganic fertilizers 

with and without NEB  
 

TREATMENTS Number of Tillers/Hill 
30 DAT Harvest 

T1 Control (no fertilizer application) 16.99 d 18.93 f 
T2 Atlas RR Fertilizer (103-58-45 kg NPK/ha), No NEB 21.88 c 24.93 e 
T3 Atlas RR Fertilizer + NEB at 100 ml/bag 22.70 bc 26.45 de 
T4 Atlas RR Fertilizer + NEB at 125 ml/bag 25.46 ab 27.90 cd 
T5 Atlas RR Fertilizer + NEB at 150 ml/bag 26.20 a 27.94 cd 
T6 Atlas RR Fertilizer + NEB at 175 ml/bag 26.15 a 29.43 bc 
T7 Atlas RR Fertilizer + NEB at 200 ml/bag 26.32 a 30.79 b 
T8 Atlas RR Fertilizer + NEB at 225 ml/bag 26.95 a 31.19 b 
T9 Atlas RR Fertilizer + NEB at 250 ml/bag 27.45 a 34.38 a 

CV (%) 4.72 2.67 
LSD 0.93 0.60 

 Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 
 

At harvest, tiller count differed significantly among treatments. The plants 

fertilized with granular fertilizers without NEB (T2) had an average tiller count of 

24.93, which is higher than the control (T1) by 31.70 percent. Results revealed 

that addition of NEB enhanced the tiller production of PHB 77. The plants treated 

with the optimum dosage of NEB250 (T9) indicated the most number of tillers at 

34.38. This was followed by the plants treated with NEB225 (T8), NEB200 (T7) and 

NEB175 (T6) with tiller count relatively higher by 25.11, 23.51 and 18.05 percent, 

respectively than the no NEB0 (T2) control. Tiller production in NEB100 (T3), 

NEB125 (T4) and NEB150 (T5) were lower and statistically identical.   
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Application of different fertilizer grades blended with NEB root exudates 

provided significant improvements in the tiller production of PHB 77. Results of 

the optimum dosage evaluation, however, showed that higher rates of NEB at 

175 to 250 ml per bag of fertilizer material showed greater impact in the tiller 

production of PNB 77 at vegetative and maturity which could be attributed to the 

effect of NEB root exudates in enhancing the plant roots to expand through the 

soil, which consequently increase the efficiency of the plants to absorb nutrients. 

Panicle Count at Harvest 

Analysis of variance revealed that panicle count of PHB 77 applied with 

different fertilizer treatments differ significantly at harvest (Table 3).  

Table 3. Average number of panicles of PHB 77 as affected by inorganic 
fertilizers with and without NEB 

TREATMENTS Panicle Count at 
Harvest 

T1 Control (no fertilizer application) 16.10 f 
T2 Atlas RR Fertilizer (103-58-45 kg NPK/ha), No NEB 21.80 e 
T3 Atlas RR Fertilizer + NEB at 100 ml/bag 22.35 de 
T4 Atlas RR Fertilizer + NEB at 125 ml/bag 24.45 cd 
T5 Atlas RR Fertilizer + NEB at 150 ml/bag 24.55 cd 
T6 Atlas RR Fertilizer + NEB at 175 ml/bag 25.20 bc 
T7 Atlas RR Fertilizer + NEB at 200 ml/bag 26.50 abc 
T8 Atlas RR Fertilizer + NEB at 225 ml/bag 26.93 ab 
T9 Atlas RR Fertilizer + NEB at 250 ml/bag 28.30 a 

CV (%) 3.93 
LSD 0.76 
Means with different letter/s show significant difference at 0.01 level of significance using HSD Test 

The application of the different fertilizer grades following the ATLAS 

recommendation of 103-58-45 kg NPK kg/ha-1 (T2) effectively improved panicle 
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formation as indicated by 35.40 percent difference in the number of panicle over 

the control (T1). However, statistical analysis revealed that the addition of NEB 

root exudates significantly boost the plant’s capacity to produce panicle at least 

12.16 percent (NEB125) to 29.82 percent (NEB250) more than the NEB0 (T2) 

control. Among the NEB treated plants, plants applied with NEB250 (T9) produced 

the highest number of panicle with an average of 28.30, however, it did not differ 

to plants treated with NEB200 (26.50) and NEB225 (26.93). Comparison of the 

effect of the different dosage of NEB root exudates revealed that higher dosage 

of 200-250 ml per bag of fertilizer material showed greater impact in the 

efficiency of the plants in terms of panicle development. The application of 

recommended fertilizers blended with higher amounts of NEB probably 

enhances the nutrient absorption of the plants thus developed and produced 

more panicles. 

 
Yield per Sampling Area (kg/9 m2)  

The grain yield per sampling area as affected by the different fertilizer 

treatments is presented in Table 4. Statistical analysis revealed that grain yields 

differed significantly among the treatments.  

In terms of grain yields per sampling area, the no NEB fertilizer control 

(NEB0) obtained an average yield of 5.72 kg, which is 85.71 percent yield 

advantage over the unfertilized plants (T1). Results of the experiment revealed 

that at similar application rate of fertilizer, the plants without NEB0 (T2) produced 

statistically identical grain yield with NEB100 (T3), NEB125 (T4), NEB150 (T5), 

NEB175 (T6) and NEB200 (T7). Although the maximum grain yield of 7.33 kg was 

obtained in NEB250 (T9), it was not significantly different from the grain yield 
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obtained in NEB225 (T8) with 7.15 kg. Blending the fertilizer materials with 225 

(NEB225) and 250 (NEB250) ml per bag increased the yield by 25 to 28.15 

percent. These, however, were comparable to NEB150 (T5), NEB175 (T6) and 

NEB200 (T7), which respectively contributed additional yields of 11.71, 15.56 and 

15.03 percent. 

Table 4. Average grain yield of PHB 77 per sampling area as affected by 
inorganic fertilizers with and without NEB 

TREATMENTS Grain Yield 
(kg/9 m2 ) 

T1 Control (no fertilizer application) 3.08 c 
T2 Atlas RR Fertilizer (103-58-45 kg NPK/ha), No NEB 5.72 b 
T3 Atlas RR Fertilizer + NEB at 100 ml/bag 5.73 b 
T4 Atlas RR Fertilizer + NEB at 125 ml/bag 5.94 b 
T5 Atlas RR Fertilizer + NEB at 150 ml/bag 6.39 ab 
T6 Atlas RR Fertilizer + NEB at 175 ml/bag 6.61 ab 
T7 Atlas RR Fertilizer + NEB at 200 ml/bag 6.58 ab 
T8 Atlas RR Fertilizer + NEB at 225 ml/bag 7.15 a 
T9 Atlas RR Fertilizer + NEB at 250 ml/bag 7.33 a 

CV (%) 6.71 
LSD 0.33 
 Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

The significantly higher yields could probably be due to the higher 

number of productive tillers (Table 2) and panicle (Table 3) that the plants were 

able to produce during the vegetative stage compared to the other treatments.  

Projected Grain Yield 

The computed grain yield per plot and per hectare of PHB 77 as 

influenced by the application of different fertilizer grades with or without NEB is 

presented in Table 5. The yields of the different treatments were presented in 
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descending order: Treatment 9 = 20.36 kg (8.14 ton), Treatment 8 = 19.86 kg 

(7.94 ton), Treatment 6 = 18.35 kg (7.34 ton), Treatment 7 = 18.28 kg (7.31 ton), 

Treatment 5 = 17.74 kg (7.10 ton), Treatment 4 = 16.50 kg (6.50 ton), Treatment 

3  = 15.91 kg (6.37 ton), Treatment 2 = 15.90 kg (6.36 ton), and Treatment 1 = 

8.56 kg (3.42 ton).  

Table 5. Computed Grain Yield of PHB 77, DS 2020 

TREATMENTS 
Grain Yield 

t/ha Yield 
difference   

T1 Control (no fertilizer application) 3.42 c -- 

T2 Atlas RR Fertilizer (103-58-45 kg NPK/ha), No NEB 6.36 b -- 

T3 Atlas RR Fertilizer + NEB at 100 ml/bag 6.37 b 0.01 

T4 Atlas RR Fertilizer + NEB at 125 ml/bag 6.60 b 0.24 

T5 Atlas RR Fertilizer + NEB at 150 ml/bag 7.10 ab 0.74 

T6 Atlas RR Fertilizer + NEB at 175 ml/bag 7.34 ab 0.98 

T7 Atlas RR Fertilizer + NEB at 200 ml/bag 7.31 ab 0.95 

T8 Atlas RR Fertilizer + NEB at 225 ml/bag 7.94 a 1.58 

T9 Atlas RR Fertilizer + NEB at 250 ml/bag 8.14 a 1.78 

 AVERAGE 7.26 0.90 

 CV (%) 6.72 --- 

 LSD 0.08 --- 
 

The application of fertilizers at the rate of 103-58-45 kg NPK/ha in three 

growth stages of the crops - basal, tillering and panicle initiation, produced an 

average grain yield of 6.36 t/ha. Comparison of yields from NEB-treated plants 

and no NEB control (T2) revealed that increase in the dosage of NEB has 

corresponding improvement in grain the yield. In this study, the maximum yield 

of 8.14 t/ha was obtained in the optimum dosage of NEB250 (T9) and it was 

followed by NEB225 (T8) with 7.94 tons per hectare. The result suggests that the 
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bulk blending of NEB at the rate of 225 to 250 ml per bag of the fertilizer 

materials provided yield advantage of 1.58 to 1.78 t/ha over non-application of 

NEB. The NEB root exudates are still found effective even at lower dosages of 

150 (NEB150), 175 (NEB175) and 200 (NEB200) ml per bag of fertilizer material, 

with yield difference of 739, 982 and 953 kg/ha, respectively over the no NEB 

control. The NEB100 (T3) and NEB125 (T4) showed no significant yield advantage 

over no NEB control (T2).  

In this study, the application of NEB root exudates contributed an average 

increase of 899 kg/ha or 0.90 t/ha in the grain yield of PHB 77 based on the no 

NEB fertilizer control. This additional increase in the yield could be attributed to 

the better root systems of the rice crops attributed to the fertilizers blended with 

NEB root exudates. The roots of the NEB-treated plants may have been able to 

grow vigorously and were able to absorb greater amounts of water and nutrients 

in the soil. This resulted in the continuous supply of essential elements needed 

during the plants’ tillering, vegetative and reproductive stages which eventually 

led to production of more tillers and panicles, hence, higher grain yields than the 

NEB-untreated plants. 

CONCLUSION 

The following conclusions are drawn based on the findings of the study: 

1. The growth and yield of transplanted lowland hybrid rice applied with

same quantity of fertilizers but with different dosages of NEB is relatively better 

than the reference check (NEB0) and the control (No Fertilizer). The application 

of NEB-blended fertilizer materials significantly improved the height growth of 

the plants, enhanced tiller production and panicle formation, and higher grain 

yields of PHB 77.  
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2. The addition of NEB175, NEB200, and NEB150 in the inorganic fertilizers

significantly increased the grain yields with 739, 982 and 953 kg/ha, respectively 

over the yield obtained in no NEB control. But the application of similar quantities 

of inorganic fertilizers blended with NEB225 and NEB250 contributed higher yield 

increments of 1.58 and 1.78 t/ha. Higher NEB dosages proved to be more 

effective in enhancing grain production of the rice crop. 

RECOMMENDATION 

Based from the data obtained, application of inorganic fertilizers blended 

with NEB root exudates significantly improved the growth and increased the 

yield of PHB 77. However, the maximum additional grain yields of 1.58 and 1.78 

t/ha is obtained from NEB root exudates of 225 to 250 ml per bag of inorganic 

fertilizer hence, it is recommended. A similar study, however, should be 

conducted in the wet season to validate and come up with a more reliable and 

conclusive result. 
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Appendix Table 1. Plant Height (cm) at 30 Days after Transplanting 

TREATMENTS BLOCK  TOTAL MEAN I II III IV 
T1 41.41 41.17 40.29 40.53 163.40 40.85 e 
T2 50.80 49.40 48.40 44.60 193.20 48.30 d 
T3 50.66 50.42 49.54 49.78 200.40 50.10 d 
T4 52.84 52.60 51.72 51.96 209.12 52.28 c 
T5 53.61 53.37 52.49 52.73 212.20 53.05 c 
T6 54.29 54.05 53.17 53.41 214.92 53.73 bc 
T7 55.50 55.26 54.38 54.62 219.76 54.94 ab 
T8 55.71 55.47 54.59 54.83 220.60 55.15 ab 
T9 56.54 56.30 55.42 55.66 223.92 55.98 a 

TOTAL     1857.52  
MEAN      51.60 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

 
 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

TREATMENT 8 714.987 89.373 148.66** 2.36 3.36 

BLOCK 3 13.388 4.463 7.42 3.01 4.72 

ERROR 24 14.428 0.601    

TOTAL 35 742.803     
C.V. = 1.50%                     ** – highly significant  
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Appendix Table 2. Plant Height (cm) at Harvest 

TREATMENTS BLOCK  TOTAL MEAN I II III IV 
T1 85.00 85.60 83.20 82.80 336.60 84.15 e 
T2 93.60 94.80 94.60 91.60 374.60 93.65 d 
T3 99.11 99.53 99.64 99.00 397.28 99.32 b 
T4 99.66 100.08 100.19 99.55 399.48 99.87 ab 
T5 98.46 98.88 99.99 98.36 395.69 98.92 bc 
T6 97.44 97.86 97.97 97.33 390.60 97.65 c 
T7 101.06 101.48 101.59 100.95 405.08 101.27 a 
T8 100.68 101.10 101.21 100.57 403.56 100.89 a 
T9 101.02 101.44 101.55 100.91 404.92 101.23 a 

TOTAL     3507.81  
MEAN      97.44 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

 
 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

TREATMENT 8 974.420 121.802 329.96** 2.36 3.36 

BLOCK 3 6.550 2.183 5.92 3.01 4.72 

ERROR 24 8.859 0.369    

TOTAL 35 989.829     
C.V. = 0.60%                                ** – highly significant  
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Appendix Table 3. Tiller Count at 30 Days after Transplanting 

TREATMENTS BLOCK  TOTAL MEAN I II III IV 
T1 17.23 16.99 15.75 18.00 67.97 16.99 d 
T2 22.13 21.13 22.13 22.13 87.52 21.88 c 
T3 20.62 24.18 24.01 21.99 90.80 22.70 bc 
T4 25.43 25.45 25.48 25.46 101.82 25.46 ab 
T5 27.20 27.20 24.20 26.20 104.80 26.20 a 
T6 25.80 26.60 26.00 26.20 104.60 26.15 a 
T7 26.32 26.31 26.34 26.32 105.29 26.32 a 
T8 26.40 26.80 27.40 27.20 107.80 26.95 a 
T9 27.40 28.40 29.60 24.40 109.80 27.45 a 

TOTAL     880.40  
MEAN      24.46 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

 
 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

TREATMENT 8 364.001 45.500 34.11** 2.36 3.36 

BLOCK 3 1.858 0.619 0.46 3.01 4.72 

ERROR 24 32.016 1.334    

TOTAL 35 397.875     
C.V. = 4.72%                      ** – highly significant  
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Appendix Table 4. Tiller Count at Harvest 

TREATMENTS BLOCK TOTAL MEAN I II III IV 
T1 17.60 18.90 18.80 20.40 75.70 18.93 f 
T2 25.20 26.32 23.20 25.00 99.72 24.93 e 
T3 25.40 26.40 27.40 26.60 105.80 26.45 de 
T4 28.00 27.00 28.60 28.00 111.60 27.90 cd 
T5 28.28 27.99 27.59 27.90 111.76 27.94 cd 
T6 29.75 29.43 29.16 29.37 117.71 29.43 bc 
T7 31.15 30.83 30.42 30.77 123.17 30.79 b 
T8 31.55 31.23 30.80 31.17 124.75 31.19 b 
T9 34.48 35.16 33.79 34.10 137.53 34.38 a 

TOTAL 1007.74 
MEAN 27.99 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

TREATMENT 8 619.714 77.464 139.19** 2.36 3.36 

BLOCK 3 0.961 0.320 0.58 3.01 4.72 

ERROR 24 13.357 0.557 
TOTAL 35 634.032 

C.V. = 2.67%  ** – highly significant 
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Appendix Table 5. Panicle Count at Harvest 

TREATMENTS BLOCK  TOTAL MEAN I II III IV 
T1 15.00 16.20 16.40 16.80 64.40 16.10 f 
T2 21.00 21.40 22.00 22.80 87.20 21.80 e 
T3 21.00 23.40 22.40 22.60 89.40 22.35 de 
T4 23.00 25.20 26.40 23.20 97.80 24.45 cd 
T5 24.80 23.60 24.40 25.40 98.20 24.55 cd 
T6 25.40 26.40 24.40 24.60 100.80 25.20 bc 
T7 26.80 27.80 24.80 26.60 106.00 26.50 abc 
T8 26.20 26.60 27.80 27.12 107.72 26.93 ab 
T9 28.20 28.20 28.40 28.40 113.20 28.30 a 

TOTAL     864.72  
MEAN      24.02 

Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 
 

 

 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

TREATMENT 8 420.9552 52.6194     58.93**   2.36 3.36 

BLOCK 3 3.5756        1.1919      1.33   3.01 4.72 

ERROR 24 21.4292        0.8929                     
TOTAL 35 445.9600                                   

C.V. = 3.93 %                     ** – highly significant  
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Appendix Table 6. Yield per Sampling Area (kg/9 m2) 

TREATMENTS BLOCK  TOTAL MEAN I II III IV 
T1 3.33 2.80 2.76 3.43 12.32 3.08 c 
T2 6.34 5.53 5.50 5.53 22.89 5.72 b 
T3 5.36 5.71 5.73 6.13 22.92 5.73 b 
T4 5.81 5.53 5.22 7.21 23.77 5.94 b 
T5 7.11 6.02 5.67 6.76 25.55 6.39 ab 
T6 6.76 6.79 5.95 6.93 26.43 6.61 ab 
T7 6.55 5.95 6.13 7.70 26.32 6.58 ab 
T8 7.28 7.32 6.58 7.42 28.60 7.15 a 
T9 7.20 7.28 7.35 7.49 29.32 7.33 a 

TOTAL     218.10  
MEAN      6.06 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

 

 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

TREATMENT 8 50.3854        6.2982     38.06**   2.36 3.36 

BLOCK 3 3.7598        1.2533        7.57   3.01 4.72 

ERROR 24 3.9716        0.1655                     
TOTAL 35 58.1168                                   

C.V. = 6.71 %                    ** – highly significant  
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Appendix Table 7. Computed Grain Yield of PHB 77 adjusted at 14% MC 

TREATMENTS Grain Yield 
kg/25 m2 kg/ha t/ha 

T1 8.56 3,422 3.42 
T2 15.90 6,358 6.36 
T3 15.91 6,366 6.37 
T4 16.50 6,601 6.60 
T5 17.74 7,097 7.10 
T6 18.35 7,340 7.34 
T7 18.28 7,311 7.31 
T8 19.86 7,943 7.94 
T9 20.36 8,143 8.14 

MEAN 16.83 6,731 6.73 
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PICTORIALS 
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  General View of Plants with and without NEB  
19 Days after Transplanting 

 

No NEB Control 

No NEB NEB100 ml/bag 
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No NEB NEB150 ml/bag 

No NEB NEB125 ml/bag 
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No NEB NEB175 ml/bag 

NEB200 ml/bag No NEB 
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No NEB NEB225 ml/bag 

NEB250 ml/bag No NEB 
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NEB100 ml/bag No NEB 

No NEB Control 

General View of Plants with and without NEB 
37 Days after Transplanting 
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No NEB NEB125 ml/bag 

NEB150 ml/bag No NEB 
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No NEB NEB175 ml/bag 

No NEB NEB200 ml/bag 
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No NEB NEB225 ml/bag 

No NEB NEB250 ml/bag 
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General View of Plants with and without NEB  
51 Days after Transplanting 

 

No NEB Control 

NEB100 ml/bag No NEB 
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No NEB NEB125 ml/bag 

No NEB NEB150 ml/bag 
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No NEB NEB175 ml/bag 

No NEB NEB200 ml/bag 
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No NEB NEB225 ml/bag 

No NEB NEB125 ml/bag 
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General View of the Plants 60 Days after Transplanting  
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  General View of Plants with and without NEB  
90 Days after Transplanting 

Control No NEB 

NEB100 ml/bag No NEB 
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NEB125 ml/bag No NEB 

No NEB NEB150 ml/bag 
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No NEB NEB175 ml/bag 

Control NEB200 ml/bag 
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NEB225 ml/bag No NEB 

NEB250 ml/bag No NEB 
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General View of Plants with and without NEB 

100 Days after Transplanting 

Control No NEB 

NEB100 ml/bag No NEB 
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No NEB 

No NEB 

NEB125 ml/bag 

NEB150 ml/bag 
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No NEB 

No NEB NEB175 ml/bag 

NEB200 ml/bag 
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No NEB 

No NEB 

NEB225 ml/bag 

NEB250 ml/bag 
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Application of Fertilizer @ 5 DAT 

Application of Fertilizer @ 23 DAT 

Application of Fertilizer @ 37 DAT 
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Plant height measurement at 30 DAT 

Tiller Count @ 30 DAT 
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Plant Height Measurement at Harvest 

Tiller and Panicle Count @ Harvest 

Harvesting of the Sampling Area (3x3) 
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TERMINAL REPORT ON NEB 88 

Bio-efficacy Evaluation of NEB-88 
on the Growth and Yield of Lowland-Transplanted Rice 

(NSIC RC 222) in Valencia, Bukidnon 

SPONSOR: 
iAGRI Chemical Corporation, 

5242-A Villa Fatima, Maahas, Los Baños, Laguna, 
Philippines 

RESEARCHER: 
Mr. Carlos V. Jardeniano, Jr. 

Central Philippine Adventist College 
c_jardeniano@yahoo.com.ph 

0935 744 2649 

RICE #175 with NEBv2

I. Objectives

1. To determine the efficacy of NEB-88 in the growth and Yield of lowland-transplanted rice
(NSIC RC 222).

2. To generate data for the registration of the product with the Fertilizer and Pesticide Authority
(FPA)

II. Materials and Methods

The study was conducted at Valencia, Bukidnon, from October 2019 to January, 2020.

1. Test Crop:  Rice (NSIC RC 222)

The average yield of NSIC RC 222 (Tubigan 18) if transplanted is 6.1 t/ha and maximum yield is 
10 t/ha that matures in 114 days with an average height of 101 cm. NSIC RC 222 (Tubigan 18) 
has an intermediate resistance to blast, bacterial leaf blight and tungro. Moderately resistant to 
brown   planthopper and green leafhoppers. 

NSIC Rc222 (Tubigan 18), if direct seeded it yields an average of 5.7 t/ha and maximum yield of 
7.9 t/ha that matures in 106 days with an average height of 98 cm (retrieved from Error! 
Hyperlink reference not valid./rice-varieties/) 
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2. Test Product:  NEB-88

NEB-88 is a plant-based liquid fertilizer recommended for use on agricultural crops to increase 
crop yields. 

NEB-88 is guaranteed to include 35% to 40% w/w organic matter as tested using the laboratory 
procedure AOAC 967.05 in the Official Methods of Analysis of AOAC International, 17th Edition. 

3. Treatments and Treatments Combination

Table 1. Treatments and Treatments Combination 

Reference DESCRIPTION 
Fertilizer App #1 

Basal 

Fertilizer App #2 

Tillering Stage 

Fertilizer App #3 

Booting Stage 

T1 Control Control - - - 

T2 RR Full NPK Fertilizer Recommended 
Rate (RR) based on Soil Analysis 

150kg /ha, 
Ammonium 
Phosphate (16-20-0) + 
 50 kg of MOP 

82.61 kg urea/HA  82.61 kg urea/HA  

T3 

1/2RR 
50% of RR Urea Fertilizer, Full RR 
of P and Full RR of K based on Soil 
Analysis 

150kg /ha, 
Ammonium 
Phosphate (16-20-0) +  
50 kg MOP 

28.26 kg urea/HA  28.26kg urea/HA  

T4 1/2RR + rr 
50% of RR of Urea Fertilizer, Full 
RR of P and Full RR of K based on 
Soil Analysis 

150kg /ha, 
Ammonium 
Phosphate (16-20-0) + 
50 kg MOP 

28.26 kg urea/HA  
+ 300 ml NEB-

88/ha

268.26kg urea/HA  
+ 300 ml NEB-

88/ha

T5 rr 
NEB-88* alone at the rate of 
600mL/ha (blended to sand as

carrier)

- 
300 ml NEB-88/ha 

blended to carrier 

sand

300 ml NEB-88/ha 

Blended to carrier 

sand 

T6 RR + rr 
Full NPK Fertilizer Recommended 
Rate (RR) based on Soil Analysis + 
Recommended Rate (rr) of NEB-88 

150kg /ha, 
Ammonium 
Phosphate (16-20-0) + 
50 kg MOP 

82.61 kg urea/HA  
+ 300 ml NEB-

88/ha

82.61 kg urea/HA  
+ 300 ml NEB-

88/ha

*Note:   NEB-88 will be blended to Urea (46-0-0) only.

Conventional or reference fertilizers: Fertilization scheme were based according to assigned 

treatments. The conventional fertilizer use rate was based on nutrient requirements of 

lowland-transplanted rice (NSIC RC 222). Soil samples were taken at random from the 

experimental site and was brought to laboratory for NPK analysis before planting. Fertilizer 

applications were applied in split application in accordance with actual field practice.  

NEB-88 Liquid Fertilizer: The recommended rate of NEB-88 was blended in Urea 46 and was 

applied at Tillering stage and Booting Stage of the test crop, respectively. 
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III. Crop Management

Land Preparation: The trial area was plowed by a hand-tractor and harrowed twice using 

carabao-drawn plow. Proper distancing between furrows, blocks and plots were observed. 

Planting: Seedlings were transplanted simultaneously to the assigned plots. Distance was 

uniformly maintained at 20cm between rows and 20 cm between hills (20cm x 20cm). 

Cultural Practices: Operations for conventional growing of rice was implemented as 

necessary including the standard agronomic practices (i.e. weeding, cultivation, 

irrigation, etc.) 

IV. Experimental Design and Field Layout

The test area was arranged in Randomized Complete Block Design (RCBD) with six (6) 
treatments with an area of 25 square meters per treatment and replicated four (4) times. 
Further, the collected data of different parameters obtained from each treatment were 
evaluated using International Rice Research Institute - Statistical Tool for Agricultural 
Research (IRRI – STAR, version 2.0.1,   2013) following RCBD for ANOVA and Least Significant 
Difference (LSD) and or Turkey’s Honest Significant Difference (HSD) test for mean comparison 

R1  R2   R3  R4 

T6 T1 T4 T4 

T2 T4 T1 T5 

T3 T6 T5 T3 

T1 T2 T3 T1 

T5 T5 T2 T6 

T4 T3 T6 T2 

Figure 1. Layout of plots 



5 m 


 5 m   →
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Figure 2. Sources of Data: Population density, sample plants and harvest area per treatment 

Legend: 

Number of Plants (area) 

- Tag Sample Plants 16 

- Population per treatment 625 

- Harvest Area

100 
4 sq m (200 cm x 200cm) 

V. Data Gathered:

• Plant Height 30 DAT – a total of 16 hills taken from 4 corner hills measured from
the base of the plants to tip of the flag leaf

• Tiller Count at 30 DAT – take from tagged 16 hills and transformed to tiller count
per square meter

• Average plant height at Harvest – taken from 16 tagged sample hills measured
a day before harvesting measured from the base of the plants to tip of the flag

5 m 

5 m 
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• Straw Weight at harvest – the weight of straw measured right after threshing
taken from the harvest area of 4 sq m (quadrat) per plot from the inner rows just
after discarding the outer rows.

• Panicle Count or productive tillers (at Harvest) – taken from tagged 16 hills by
counting the tillers with panicles and was transformed to panicle count per
square meter.

• Unproductive tillers – the number of unproductive tillers without panicle taken
from tagged 16 hills and was transformed to unproductive tillers per square
meter.

• Grain yield per 4 square meter – the weight of threshed grains (free from unfilled
grains) from the 4 square meter quadrant and was converted to a hectare basis
at 14% Moisture Content.

• Other data
a) Agro climatic data will be monitored and recorded
b) Pest and disease occurrence as well as other abiotic stress that might affect

the trial will be documented

VI. Result and Discussion

This study has mainly focused to determine the effects of NEB 88 on growth and yield 
parameters of lowland-transplanted rice (NSIC RC 222).  

a. Effect on growth parameters
The data on plant height, number of tillers (30DAT), and height at harvest parameters of
lowland-transplanted rice (RC 222) as influenced NEB 88 presented in table 2.

Plant height (30 DAT) of lowland-transplanted rice (RC 222) found no significant 
difference in treatment with full application of fertilizer recommended rate (RR) based on 
soil analysis and with the combination of full application of fertilizer recommended rate 
(RR) based on soil analysis supplemented with full NEB 88-600 ml per hectare (RR + rr) with 
an average plant height of 52.87 cm and 53.37 cm, respectively.  

The same result is also noted in the application of 50% of RR Urea Fertilizer, Full RR of 
P and Full RR of K based on Soil Analysis (Treatment 3-1/2 RR alone) alone over the 
combination of full application of fertilizer recommended rate based on soil analysis 
supplemented with full NEB 88 with the rate 600 ml per hectare (Treatment 4-1/2RR + rr) 
with a mean plant height of 50.45 cm and 51.70 cm.  
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Table 2. Plant height (30 DAT), Number of Tillers (30 DAT), and height at harvest of lowland-
transplanted rice (RC 222) as influenced by the NEB 88. 

Treatment 
Treatment 

Code Description 
Plant height 

(cm) 
Number of 
Tillers/sq m 

Height 
at harvest 

(30 DAT) (30 DAT) (cm) 

1 Control Untreated 46.89b 141.94d 93.51d 

2  

RR 
Full NPK Fertilizer 
Recommended Rate (RR) 
based on Soil Analysis 

52.87a 329.88a 109.06a 

3  

½ RR 
50% of RR Urea Fertilizer, 
Full RR of P and Full RR of 
K based on Soil Analysis 

50.45ab 294.17b 100.58c 

4 
½ RR + rr 

50% of RR of Urea 
Fertilizer, Full RR of P and 
Full RR of K based on Soil 
Analysis + recommended 
rate of NEB-88 at the rate 
of 600mL/ha (blended to 
Urea 46) 

51.70ab 310.45ab 104.83b 

5  

rr 
NEB-88 alone at the rate 
of 600mL/ha (blended to 
sand as carrier) 

47.62b 172.97c 95.78d 

6 
RR + rr 

Full NPK Fertilizer 
Recommended Rate (RR) 
based on Soil Analysis + 
recommended rate of 
NEB-88 at the rate of 
600mL/ha (blended to 
Urea 46) 

53.37a 
335.49a 

110.54a 

CV (%) 4.25 4.70 1.52 

LSD 4.93 25.5 3.58 

Means within the same column followed with the common letter are not significantly different following 
Tukeys’s Honest Significant Difference (HSD) Test at 5% level of significance. 

Further, no significant difference found in the height of lowland-transplanted rice (RC 
222) treated the full applications of NEB 88 (rr) over the untreated plants (Control) with an
average plant height of 47.62 cm and 46.89 cm, respectively.

Table 2, further revealed insignificant difference on various treatments treated with 
inorganic fertilizer such as Treatment 2, and Treatment 3 over the treatments with 
different application of inorganic fertilizer with full application of NEB 88 such as treatment 
4 and treatment 6, respectively.  

Comparing the effect of supplementation of inorganic fertilizer and full application of 
NEB 88 (600 ml per hectare) over the full application of NEB 88, the tillers increase were 
137.48 tillers per square meter for ½ RR Urea 46 and Full RR of P and K + rr (recommended 
rate of NEB 88 – 600ml per hectare) and 162.52 tillers per square meter for full RR + rr.  

With respect to the effect of full NEB 88 (Treatment 5 or rr) over the Full RR 
(Treatment 2 or RR), a significant number of tillers per square meter decrease of 156.91 or 
equivalent to 47.57 percent was noted. However, the number of tillers per square meter 
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treated with the application of full NEB 88 was significantly higher over the untreated 
plants with means of 172.97 and 141.94 tillers per square meter, respectively. 

On the hand, presented in table 3 were the average number of panicle/productive tillers (per 
square meter), unproductive tillers (per square meter) and grain yield (tons/hectare) of lowland-
transplanted rice (NSIC RC 222) as influenced by the NEB 88. 

The average number of panicle/productive tillers per square meter, Unproductive tillers per 
square meter, straw weight and grain yield lowland-transplanted rice (NSIC RC 222) was no 
significant difference found in Treatment 5 (full application of NEB 88) over Treatment 1 (Control) 
as table 3 revealed. 

Table 3. Average Number of Panicle/Tillers (per square meter), Unproductive Tillers (per square meter) and Grain 
Yield (tons/hectare) of lowland-transplanted rice (RC 222) as influenced by the NEB 88. 

Treatment 

Treatment 
Code 

Description 

Average 
Number of Unproductive 

Tillers 

Straw 
Wt. 

Grain 
Yield* 

(Tons/Ha) 
Panicle/sq. m Per sq. m (Tons/Ha) 

1 Control Untreated 145.82c 3.91 4.16d 3.44d 

2 

RR 

Full NPK Fertilizer 
Recommended Rate 
(RR) based on Soil 
Analysis 

318.61a 5.86 9.44b 5.93b 

3 
½ RR 

50% of RR Urea 
Fertilizer, Full RR of P 
and Full RR of K based 
on Soil Analysis 

288.34b 5.08 8.41c 5.38bc 

4 
½ RR + rr 

50% of RR of Urea 
Fertilizer, Full RR of P 
and Full RR of K based 
on Soil Analysis + 
recommended rate of 
NEB-88 at the rate of 
600mL/ha (blended to 
Urea 46) 

303.76ab 
5.47 

7.94bc 5.55bc 

5 

rr 

NEB-88 alone at the 
rate of 600mL/ha 
(blended to sand as 
carrier) 

165.49c 4.69 4.50d 4.26cd 

6 
RR + rr 

Full NPK Fertilizer 
Recommended Rate 
(RR) based on Soil 
Analysis + 
recommended rate of 
NEB-88 at the rate of 
600mL/ha (blended to 
Urea 46) 

328.73a 5.47 10.56a 7.25a 

CV (%) 4.35 25.07 5.74 12.95 

LSD 25.81 - 1.97 1.33 

Means within the same column followed with the common letter are not significantly different following Tukeys’s Honest 
Significant Difference (HSD) Test at 5% level of significance. 
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With reference to full application of inorganic fertilizer (Treatment 2), the application of NEB 

88 (Treatment 5) produce significantly lower number of panicles/productive tillers per meter 

square, straw weight and grain yield. Likewise, the application of full NEB 88 supplemented by 

inorganic fertilizer rate of ½ RR of Urea 46 with full RR of P and K (50-20-30 kg of NKP per hectare) 

did not show any significant on the parameters of average number of panicle/productive tillers, 

unproductive tillers, straw weight and grain yield over the with the application of ½ RR of Urea 46, 

full RR of P and K alone.  

The grain yield per hectare of lowland rice (NSIC RC 222) was significantly affected by NEB 88. 

Application of NEB 88 and full inorganic fertilizer (100-20-30 kg of NPK per hectare) significantly 

outyielded the full application of inorganic fertilizer in the rate of 100-20-30 kg of NPK per hectare 

alone with an average grain yield of 7.25 tons per hectare and 5.93 tons per hectare, respectively. 

This correspond to significant yield increase of 1.32 tons per hectare, equivalent to 22.26% over 

the full application of inorganic fertilizer.  

VII. SUMMARY AND CONCLUSION

The result of the trial showed a promising result for the effectiveness of NEB 88 as binder for 
full inorganic fertilizer, specifically Urea 46 for lowland-transplanted rice (NSIC RC 222). Applying 
 NEB 88 at the rate of 600 ml per hectare in addition to full inorganic fertilizer at the rate of 100-
20-30 kg of NPK per hectare produced a significant increase of 24.17% in the yield of lowland-
transplanted rice (NSIC RC 222). 

VIII. RECOMMENDATION

Based on the result of the efficacy trial on lowland-transplanted rice (NSIC RC 222) during 
dry season, NEB 88 can be considered for FPA registration. 
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APPENDICES 
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Appendix Table 1a. Plant height (30 DAT) of lowland-transplanted rice (NSIC RC 222) as influenced by 
NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 43.50 50.57 43.43 50.06 187.56 46.89 

2 RR 53.75 53.68 51.56 52.50 211.49 52.87 

3 ½ RR 52.00 52.61 48.87 48.31 201.79 50.45 

4 ½ RR + rr 50.75 50.86 52.36 52.81 206.78 51.70 

5 rr 49.87 48.43 47.25 44.93 190.48 47.62 

6 RR + rr 53.28 55.62 53.25 51.31 213.46 53.37 

Grand Total 1211.56 

Grand Mean 50.48 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 

Appendix Table 1b. Analysis of variance of plant height (30 DAT) of lowland-transplanted rice (NSIC RC 
222) as influenced by NEB 88.

Source df SS MS F Value Pr (> F) 

Block  3 20.9489 6.9830 1.51 0.2513 

Treatment  5 146.4844 29.2969 6.36* 0.0023 

Ex.Error  15 69.1476 4.6098 

Total  23 236.5808 

CV% - 4.25, LSD-4.93, *- significant at 5% level 
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Appendix Table 2a. Number of tillers (30 DAT) of lowland-transplanted rice (NSIC RC 222) as influenced 
by NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 261.50 303.50 311.25 334.25 1,210.50 302.63 

2 RR 456.25 404.50 468.75 442.00 1,771.50 442.88 

3 ½ RR 330.00 359.00 343.75 406.25 1,439.00 359.75 

4 ½ RR + rr 368.75 383.25 413.25 395.25 1,560.50 390.13 

5 rr 356.25 357.75 346.75 337.50 1,398.25 349.56 

6 RR + rr 451.75 460.75 441.75 450.00 1,804.25 451.06 

Grand Total 9,184.00 

Grand Mean 382.67 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 

Appendix Table 2b. Analysis of variance of number of tillers (30 DAT) of lowland-transplanted rice 
(NSIC RC 222) as influenced by NEB 88. 

Source df SS MS F Value Pr (> F) 

Block  3 89.2268 29.7423 0.19 0.8994 

Treatment  5 142,812.8497 28,562.5699 185.56* 0.000 

Ex.Error  15 2,308.9382 153.9292 

Total  23 145,211.0147 

CV% - 4.70, LSD-28.50, *- significant at 5% level 
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Appendix Table 3a. Unproductive tillers (at harvest) of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 148.46 146.44 144.88 126.94 566.71 141.68 

2 RR 305.11 341.25 326.58 324.92 1,297.86 324.46 

3 ½ RR 298.83 292.47 288.44 293.95 1,173.68 293.42 

4 ½ RR + rr 306.94 301.38 311.70 316.92 1,236.94 309.23 

5 rr 172.27 150.35 181.03 177.07 680.71 170.18 

6 RR + rr 345.92 333.32 340.51 318.59 1,338.34 334.58 

Grand Total 6,294.23 

Grand Mean 262.26 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 

Appendix Table 3b. Analysis of Variance of Unproductive tillers (at harvest) of lowland-transplanted 
rice (NSIC RC 222) as influenced by NEB 88. 

Source df SS MS F Value Pr (> F) 

Block  3 1.2168 0.4056 0.25 0.8601 

Treatment  5 9.7344 1.9469 1.20ns 0.3558 

Ex.Error  15 24.3360 1.6224 

Total  23 35.2872 

CV% - 25.07, LSD- ns-not significant 
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Appendix Table 4a. Plant height (at harvest) per square meter of lowland-transplanted rice (NSIC RC 
222) as influenced by NEB 88. 

Treatment 

 
Description 

REPLICATION Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 93.88 91.21 90.44 87.66 363.19 90.80 

2 RR 99.67 100.33 98.46 103.33 401.79 100.45 

3 ½ RR 98.77 100.56 99.33 98.56 397.22 99.31 

4 ½ RR + rr 98.65 102.37 100.55 98.78 400.35 100.09 

5 rr 90.23 93.35 93.56 95.67 372.81 93.20 

6 RR + rr 102.27 100.43 102.67 101.35 406.72 101.68 

Grand Total  2,342.08  

Grand Mean   97.59 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 
 
 
 

 
Appendix Table 4b. Analysis of Variance of plant height (at harvest) per square meter of lowland-

transplanted rice (NSIC RC 222) as influenced by NEB 88. 

Source                     df SS MS F Value Pr (> F) 

Block               3 1.9907 0.6636 0.17 0.9181 

Treatment          5 397.8411 79.5682 19.82* 0.0000 

Ex.Error           15 60.2203 4.0147   

Total             23 460.0521   

CV% - 2.05, LSD-3.58, *- significant at 5% level 
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Appendix Table 5a. Panicle counts/Productive tillers (at harvest) per square meter of lowland-
transplanted rice (NSIC RC 222) as influenced by NEB 88. 

Treatment 

 
Description 

REPLICATION Treatment 
Total 

Treatment 
Mean I II III IV 

1 Control 127.50 135.94 133.25 119.50 516.19 129.05 

2 RR 188.25 201.25 192.00 181.75 763.25 190.81 

3 ½ RR 164.06 160.94 156.25 154.69 635.94 158.98 

4 ½ RR + rr 175.50 169.50 178.00 164.00 687.00 171.75 

5 rr 135.94 142.19 145.31 143.75 567.19 141.80 

6 RR + rr 205.25 202.25 196.75 208.25 812.50 203.13 

Grand Total  3,982.0625  

Grand Mean   165.92 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 
 
 
 

 
Appendix Table 5b. Analysis of Variance of Panicle counts/Productive tillers (at harvest) per square 

meter of lowland-transplanted rice (NSIC RC 222) as influenced by NEB 88. 

Source                     df SS MS F Value Pr (> F) 

Block               3 62.0119 20.6706 0.16 0.9191 

Treatment          5 131,320.6488 26,264.1298 208.01* 0.0000 

Ex.Error           15 1,893.9490 126.2633   

Total             23 133,276.6097   

CV% - 6.18, LSD-28.81, *-significant at 5% level 
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Appendix Table 6a. Straw weight of lowland-transplanted rice (NSIC RC 222) as influenced by NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 4.13 4.50 3.63 4.38 16.63 4.16 

2 RR 9.13 9.63 9.75 9.25 37.75 9.44 

3 ½ RR 8.38 7.75 8.00 9.50 33.63 8.41 

4 ½ RR + rr 7.50 8.13 7.88 8.25 31.75 7.94 

5 rr 4.13 4.50 4.38 5.00 18.00 4.50 

6 RR + rr 10.50 11.25 10.00 10.50 42.25 10.56 

Grand Total 180.00 

Grand Mean 7.50 

RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-Recommended Rate of NEB 
88 (60 ml per hectare) 

Appendix Table 6b. Analysis of Variance of straw weight of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Source df SS MS F Value Pr (> F) 

Block  3 1.2456 0.4152 2.24 0.1261 

Treatment  5 137.2010 27.4402 147.80* 0.0000 

Ex.Error  15 2.7848 0.1857 

Total  23 141.2314 

CV% - 6.18, LSD-1.97, *-significant at 5% level 
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Appendix Table 7a. Grain yield* (tons per hectare) of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 3.46 2.56 4.08 3.67 13.78 3.44 

2 RR 5.60 6.10 6.59 5.42 23.70 5.93 

3 ½ RR 5.13 5.08 5.40 5.92 21.54 5.38 

4 ½ RR + rr 5.23 4.80 6.01 6.18 22.21 5.55 

5 rr 3.72 5.24 4.20 3.88 17.05 4.26 

6 RR + rr 7.32 7.41 7.14 7.12 28.99 7.25 

Grand Total 127.27 

Grand Mean 5.31 

*Adjusted to 14% Moisture Content, RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per
hectare), rr-Recommended Rate of NEB 88 (60 ml per hectare)

Appendix Table 7b. Analysis of Variance of grain yield of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Source df SS MS F Value Pr (> F) 

Block  3 2.0068 0.6689 1.37 0.2903 

Treatment  5 45.1615 9.0323 18.48 0.0000 

Ex.Error  15 7.3303 0.4887 

Total  23 54.4986 

CV% - 6.18, LSD-1.33, *-significant at 5% level 
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Appendix Table 7a. Grain yield* (tons per hectare) of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Treatment Description 
REPLICATION Treatment 

Total 
Treatment 

Mean I II III IV 

1 Control 3.85 2.85 4.43 4.08 15.21 3.80 

2 RR 6.15 6.56 7.06 5.81 25.57 6.39 

3 ½ RR 5.52 5.58 5.87 6.44 23.41 5.85 

4 ½ RR + rr 5.81 5.27 6.67 6.72 24.47 6.12 

5 rr 4.01 5.75 4.50 4.16 18.42 4.61 

6 RR + rr 7.85 8.05 7.76 7.63 31.29 7.82 

Grand Total 138.37 

Grand Mean 5.77 

*Fresh Grains, RR-Fertilizer Recommended Rate Based on Soil Analysis (100-30-30 kg of NPK per hectare), rr-
Recommended Rate of NEB 88 (60 ml per hectare)

Appendix Table 7b. Analysis of Variance of grain yield of lowland-transplanted rice (NSIC RC 222) as 
influenced by NEB 88. 

Source df SS MS F Value Pr (> F) 

Block  3 0.8656 0.2885 0.81 0.5096 

Treatment  5 39.8365 7.9673 22.27* 0.0000 

Ex.Error  15 5.3654 0.3577 

Total  23 46.0674 

CV% - 6.18, LSD-1.37, *-significant at 5% level 
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Appendix Figure 1. Soil Test result and Fertilizer Recommendation obtained from the Soil Laboratory 
Department of College of Agriculture, Central Mindanao University 

Appendix Figure 2. Layout of Plots 
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Appendix Figure 3. Transplanting Activity 

Appendix Figure 4. Blending of NEB 88 to Urea 46 
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Appendix Figure 5. Lowland –transplanted rice at 23 DAT (before application of NEB 88) 

Appendix Figure 6. Data gathering on number of tillers and plant height at 30 DAT 
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Appendix Figure 7. Application of various treatments at 35 DAT as supervised by FPA Provincial 

Agriculturist (Bukidnon) 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Appendix Figure 8. The Researcher and the FPA Provincial Agriculturist (Bukidnon) posed in the trial 

site. 
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Appendix Figure 9. Growth comparison of Treatment 3 (50% of RR Urea Fertilizer, Full RR of P and 
Full RR of K based on Soil Analysis of 50-30-30 kg of NPK per hectare) versus Treatment 4 
(50% of RR of Urea Fertilizer, Full RR of P and Full RR of K based on Soil Analysis of 50-30-
30 kg of NPK per hectare + recommended rate of NEB 88 of 600 ml per hectare) 

Appendix Figure 10. Growth comparison of Treatment 1 (Untreated Plants) versus Treatment 5 
(recommended rate of NEB 88 – 600 ml per hectare) 
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Appendix Figure 11. Growth comparison of Treatment 6 (Full NPK recommended rate based on soil 

analysis of 100-30-30 kg of NPK per hectare + recommended rate of NEB 88 of 600 ml 
per hectare) versus Treatment 2 (Full application of recommended rate of inorganic 
fertilizer alone) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix Figure 12. Comparison of Treatment 1 (Untreated Plants) versus Treatment 5 
(recommended rate of NEB 88 – 600 ml per hectare) 90 DAT (ready to be harvested) 
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Appendix Figure 13. Picture of inner rows (harvest area) after discarding the border plants 

Appendix Figure 14. Counting the number of Panicle/productive tillers 
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Appendix Figure 15. Manual threshing of harvested rice plants from harvest area of 4 meter square 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Appendix Figure 16. Counting of reproductive and unproductive tillers from 16 Tag Sample Plants of 
Treatment 6, Replication 4 (Full NPK Fertilizer Recommended Rate (RR) based on Soil 
Analysis + Recommended Rate (rr) of NEB-88) 
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Appendix Figure 17. Straw weight at harvest of Treatment 4, Replication 3 (50% of RR of Urea 
Fertilizer, Full RR of P and Full RR of K based on Soil Analysis or 50-30-30 kg of NPK per 
hectare  + NEB 88) from harvest area of 4 square meter 

Appendix Figure 18. Grain weight of Treatment 6, Replication 3 (Full RR of Urea Fertilizer, Full RR of P 
and Full RR of K based on Soil Analysis of 100-30-30 kg of NPK per hectare + NEB 88) 
from harvest area of 4 square meter. 
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CALENDAR OF ACTIVITIES 

Date Activities 
October 1, 2019 Sowing of NSIC RC 222 
October 20, 2019 
(0 DAT) 

Transplanting 

October 25, 2019 
(5 DAT) 

1st Application of Inorganic Fertilizer 

October 27, 2019 
(7 DAT) 

1st Application of NEB 88 and 
2nd application of inorganic fertilizer 

October 27, 2019 
(7 DAT) 

1st application of insecticide (Cypermethrin) and 
Fungicide/Bactericide (Copper Hydroxide) 

December 13, 2019 
(23 DAT) 

Insecticide (Chlorantraniliprole) application 

December 27, 2019 
(37 DAT) 

Last Application of NEB 88 and inorganic fertilizer 

December 27, 2019 
(37 DAT) 

Insecticide (Cartap Hydrocloride) application 

January 29, 2019 Harvesting and Data Gathering 
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FIELD EVALUATION OF NEB-88 ON GROWTH AND YIELD RESPONSE OF 

LOWLAND RICE UNDER NEGROS ORIENTAL CONDITION 

1/ Daisy S. Capon

ABSTRACT 

A research study was conducted to assess the effectiveness of 
NEB-88 liquid fertilizer on the growth and yield performance of lowland 
rice and to determine which of the fertilizer combinations would give the 
highest yield on December 2019 to March 2020 at Barangay Maslog, 
Sibulan, Negros Oriental, Philippines. 

The study was designed to include no fertilizer control (T1) and 5 
fertilizer combinations:  T2 (130kg DAP + 100kg MOP + 145kg Urea); T3 
(130kg DAP + 100kg MOP +72.5kg Urea); T4 (130kg DAP + 100kg MOP 
+ 72.5kg Urea + 600ml NEB-88); T5 (600ml NEB-88); and T6 (130kg DAP
+ 100kg MOP + 145kg urea + 600ml NEB-88).

Results showed that plant applied with urea mixed with NEB-88 
significantly increased plant height of lowland rice (Rc 18). The yield and 
yield components, statistically revealed that plants applied with fertilizer 
combination of urea mixed with NEB-88 markedly increased number of 
productive tillers, number of grains per panicle, percent of filled and 
unfilled grains, and grain yield. Application of 130kg DAP + 100kg MOP 
+ 145kg Urea (T2) and 130kg DAP + 100kg MOP +72.5kg Urea (T3)

without NEB-88 produced lower yield. The highest grain yield was
obtained in plant that received NEB-88, yielding ranged from 3.35 to
3.80ton/ha, a significant increase of 26.87 to 38.44% over treatments
without NEB-88 and 49.25 to 58.61% for those unfertilized plants (T1).
Sole application of 600ml of NEB-88/ha increase yield up to 38.44% and
89.86% less fertilizer expenses and thereby improved profitability.

__________________ 
1/ Project Leader, Visayas State University-Villaba, Villaba, Leyte 
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INTRODUCTION 

Rice (Oryza sativa L.) is widely known as staple food of the country and in many 
parts of the world. It plays a major role in in the national economy and the country’s effort 
to attain self-sufficiency in food. Although of the increase in rice production per unit area, 
the supply could not meet the demand due to the increasing population. According to PSA 
(2019) Mercado (2011) reported that the Philippine started importing rice in 1993, and the 
volume keep increasing over the years and most of the rice came from neighboring 
countries like Vietnam, Thailand and Pakistan. 

Despite the development of high yielding varieties and heavy application of 
inorganic fertilizer in order to attain maximum rice yield, it is still cannot supply the needed 
volume for the growing population of the country. It is also estimated that the world food 
requirement by the year 2050 will be doubled that of 2010 (Chaudhary and Bansode, 2015). 
One factor that contributed on the decline of rice production is because most of the rice 
land is continuously converted into residential, industrial and commercial establishments. 
Another contributing factor that affects rice production is the high cost of commercial 
fertilizer being used to increase the yield of the crop. However, continues use of inorganic 
fertilizer under intensive agriculture has been associated with reduce crop yield, 
unfavorable residual effect on the soil such as reduction in soil pH that adversely affects 
nutrient imbalance (Berlama, 2009 and Obi, 1995). 

Soil degradation that is brought about by loss of organic matter accompanying 
continuous s cropping becomes aggravated when inorganic fertilizer are applied heavily 
and repeatedly. This is because crop response to applied fertilizer depends on soil organic 
matter. The quantity of organic matter in the soil has been found to depend on the quantity 
of organic material which can be introduced into the soil either by natural returns through 
roots, stubbles, slough off roots nodules and rots exudates or by the application of animal 
manures and decomposed plant residues. Thus, it is essential therefore, to explore other 
fertilizer sources as an alternative material in augmenting the fertility status of the soil. One 
of these is the use of organic fertilizer materials useful in maintaining the fertility of the 
soil. 

NEB-88 is a plant-based liquid fertilizer recommended for use on agricultural crops to 
increase crop yields. 

NEB-88 is guaranteed to include 35% to 40% w/w organic matter as tested using the 
laboratory procedure AOAC 967.05 in the Official Methods of Analysis of AOAC 
International, 17th Edition. 
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OBJECTIVES 

1. To evaluate the effectiveness of NEB-88 on the growth and yield response of lowland 
rice; 
 

2. To determine which of the fertilizer combination would give the highest yield of 
lowland rice; and 

 
3. To generate bioefficacy data needed for FPA registration of the product. 
 
 
TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Maslog, Sibulan, Negros Oriental, 

Philippines from December 2019 to March 2020 
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METHODOLOGY 

1. Soil Sampling and Analysis

Before transplanting, ten (10) soil samples were randomly collected from the 
experimental area at 0-20 cm depth using a soil auger. The soil samples was composited, 
air dried, pulverized and sieved using 2 mm wire mesh. They were submitted to the 
Central Analytical Services Laboratory (CASL), PhilRootCrops, Visayas State 
University, Visca, Baybay City, Leyte for the analysis of soil pH and contents of organic 
matter, total N, available P and exchangeable K.   

2. Land Preparation

An experimental area of 1,000 m2 was flooded with irrigation water for one week 
to soften the soil. Dikes were constructed around each treatment plot to impound water 
and to prevent the movement of contamination of fertilizer from adjacent plots. The soil 
within each plot was pulled using a hand tractor. Drainage and irrigation canals were 
constructed around the plots to facilitate entry and exit of water. 

3. Seedbed and Seedling Preparation

Seeds of PSB Rc18 rice was used for the trial. A 2m x 5m seedbed was prepared. 
Ditches were constructed around the seedbed.  Two kilograms of PSB Rc 18 seeds were 
soaked in water for 24 hours and then incubated for 36 hours. The pre-germinated seeds 
were broadcasted at the later part in the afternoon to minimize intense heat exposure of 
the germinating seeds during the day. Maintenance and proper care was provided to the 
seedlings by applying the recommended rate of fertilizers, providing them enough 
water, and weeds were removed within the seedbed until seedlings were ready for 
transplanting. The seedbed were saturated until 3 days before transplanting. This soften 
the seedbed and made puling the seedling easier. 

4. Experimental Design and Field Layout

The experimental area was laid out in Randomized Complete Block Design 
(RCBD) with four (4) replications. Each replication was divided into six (6) treatments 
with each treatment plot measuring 5m x 5m (25m2). Alleyways of 1.0 m between 
replication and 1.0 m between treatments plots was provided to facilitate farm operation 
and management as well as data gathering. 
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 The different treatments evaluated were as follows: 

  

Reference 

 

DESCRIPTION 

Fertilizer #1 

Basal 

(0DAT) 

Fertilizer 

App #2 

Tillering 

Stage 

(15DAT) 

Fertilizer 

App #3 

Booting 

Stage 

(45DAT) 

T1 Control Control (no 
fertilizer) 

----- ----- ----- 

T2 RR 
 

Full NPK Fertilizer 
Recommended Rate 
(RR) based on Soil 
Analysis 

130 kg 18-46-
0/ha   
100 kg MOP/ha                                          

72.5 kg 
urea/HA                       

72.5 kg 
urea/HA                       

T3 1/2RR 
 

50% of RR Urea 
Fertilizer, Full RR 
of P and Full RR of 
K based on Soil 
Analysis 

130 kg 18-46-/ha   
100 kg MOP/ha                                          

36.25 kg 
urea/HA                       

36.25 kg 
urea/HA                       

T4 1/2RR + 
rr 
 

50% of RR of Urea 
Fertilizer, Full RR 
of P and Full RR of 
K based on Soil 
Analysis 

130 kg 18-46-/ha   
100 kg MOP/ha                                          

36.25 kg 
urea/HA                            
+ 300 ml 

NEB-88/ha 

36.25 kg 
urea/HA                            
+ 300 ml 

NEB-88/ha 

T5 Rr 
 
 

NEB-88 alone at the 
rate of 600mL/ha 

(blended to sand as 

carrier) 

------ +300 ml 

NEB-88/ha 

blended to 

carrier sand 

300 ml 

NEB-88/ha 

blended to 

carrier sand 

T6 RR + rr 
 

Full NPK Fertilizer 
Recommended Rate 
(RR) based on Soil 
Analysis + 
Recommended Rate 
(rr) of NEB-88 

130 kg 18-46-
/0ha   100 kg 
MOP/ha                                          

72.5 kg 
urea/HA                            
+ 300 ml 

NEB-88/ha 

72.5 kg 
urea/HA                            
+ 300 ml 

NEB-88/ha 
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T4 
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T6 

        

  

T4 
 

 

T3 
 

 

T6 
 

 

T2 

 
Figure 1. Field Layout of the Experiment 
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5. Transplanting 

 

Before transplanting, precise measurement of spacing was made by using a line 
marker made of wood. The 18-day old seedling was transplanted at one seedling per hill 
at a planting distance of 20 cm x 20 cm. Seedling was carefully removed from the 
seedbed and immediately transplanted in the field. Missing hills were transplanted four 
days after transplanting. 

 
6. Fertilization 

 

The rate of inorganic fertilizer was based on the result of soil analysis (90-60-
60 N, P2O5, K2O kg ha-1) and this was applied in three split applications (basal, tillering 
and booting stage). The sources of these inorganic fertilizers were 18-46-0 (DAP), 46-
0-0 (urea) and 0-0-60 (muriate of potash) and these were applied in the field through 
broadcast method.   For treatments T4 and T6, NEB-88 was blended on urea.   On the 
other hand, for treatment 5 that did not receive urea, NEB-88 was blended to carrier 
sand and was applied to the field by broadcast method during tillering (15 DAT) and at 
booting (45 DAT) stage.     

 
 

7. Water and Pest Management 

 

The soil was kept moist during the period of growth. It was kept saturated but 
not flooded by allowing entry of water and will immediately drained to prevent flooding 
or submergence of the soil. Water outlet was constructed to allow water to drain. When 
the plant was reached the reproductive stage, a thin layer of water (2 cm) on the surface 
of the soil was maintained until two weeks before harvesting. 

 
Golden snail was controlled by hand picking 7 days before transplanting until 

7 days after transplanting. First hand weeding was started 10 days after transplanting. 
The plots was irrigated about 2 cm just to make hand-weeding easy. Second hand-
weeding was done after 20 days followed by selected hand-weeding after 35 days. For 
insect infestation, Cymbush (Cypermethrin) was used by spraying at the rate of 2 tbsp 
per 16 liters of water. Spraying was done before milking stage of the rice plant if 
necessary.  

 
8. Harvesting and Processing 

 

Harvesting was done using a sharp sickle when approximately 90% of the 
grains had been ripened by turning yellow and becoming firm. All the sample plants 
were taken from harvestable area excluding two boarder rows in each side and two hills 
at both ends in each row. The panicle was cut near the base, threshed, dried to about 
14% moisture content and winnowed before gathering all the necessary data.  
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I. Data Gathered

A. Agronomic Characteristics

1. Average plant height at 30 DAT and at harvest (cm) – This was taken by measuring
the height of the 5 sample hills at random from the ground level to the tip of the
tallest part of the plant in each treatment plot.

2. Average number of productive tillers/hill at 30 DAT and at harvest – This was
determined by counting the tiller of the 5 sample hills that developed panicles in
each treatment plot. The total number of productive tillers was divided by the total
number of samples to get the average number of productive tillers per hill.

3. Average number of panicle/hill – This was taken by counting the panicles
produced of the 5 sample hills in each treatment plot.

B. Yield and Yield Components

1. Number of filled spikelets/panicle- This was determined by counting manually all
filled and unfilled spikelet of the 5 selected panicles from each treatment plots.

2. Percent filled spikelets/panicles – This was computed using the following formula:

Total Number of Filled Spikelet 
% Filled Spikelet =  x   100 

  Total Number of Spikelets 

3. Grain Yield (ton/ha) – This was determined by weighing the total harvested grains
obtained from the harvestable area in each treatment plot. The grains were cleaned,
sun-dried and weighed. The weight of grains per plot at approximately 14%
moisture content was converted into tons per hectare basis using the formula:

       Plot Yield (kg)   10,000 m2/ha 
Grain Yield (ton/ha) =  x 

Harvestable Area (6.25 m2) 1,000 kg/ton 
9. Data Analysis

All data were statistically analyzed and subjected to analysis of variance 
(ANOVA) and the means was compared and separated using Tukey’s range test.  

10. Weather Data

The meteorological data (Rainfall, RH and Temperature) during the study 
period were monitored. 
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RESULTS AND DISCUSSION 

 

NEB-88 is a plant-based liquid fertilizer that was evaluated in irrigated lowland rice 
area under Negros Oriental condition from December 2019 to March 2020 in order to 
assess its effectiveness on growth and yield response of lowland rice and to determine 
which of fertilizer combinations would give highest yield. This experiment evaluated six 
treatments and replicated four times. The treatments evaluated involved no application of 
fertilizer as designated as T1 (control) while the other five treatments consists of different 
fertilizer combinations as follows; T2 (130kg DAP + 100kg MOP + 145kg Urea); T3 (130kg 
DAP + 100kg MOP +72.5kg Urea); T4 (130kg DAP + 100kg MOP + 72.5kg Urea + 600ml 
NEB-88); T5 (600ml NEB-88); and T6 (130kg DAP + 100kg MOP + 145kg urea + 600ml 
NEB-88). 

 

Agronomic Characteristic 

 

 

Plant Height at 30 DAT and at Harvest 

 
Analysis of variance noted a highly significant effect on plant height (Table 1 and 

Table 2) in response to application of NEB-88. Results showed that all experimental plants 
that received NEB-88 fertilizer was superior compared to plants without NEB. The tallest 
plant height (94.73cm) was observed from T5 (600ml NEB-88) and it is statistically 
comparable in T6 (130kg DAP + 100kg MOP + 145kg urea + 600ml NEB-88), T4 (130kg 
DAP + 100kg MOP + 72.5kg Urea and T3 (130kg DAP + 100kg MOP +72.5kg Urea). The 
shortest plant height (41.92cm) was noticed from unfertilized plants (T1) and from the plant 
received a fertilizer rate of 130kg DAP + 100kg MOP + 145kg Urea (T2). Likewise, plant 
height that received NEB-88 (T4, T5, T6) at 30 DAT was 50-57% taller than that in 
unfertilized plant (T1) and plant applied with 130kg DAP + 100kg MOP + 145kg Urea (T2).  

 
At harvest, the tallest plant height reached up to 120.45cm in plant that received 

fertilizer rate of 130kg DAP + 100kg MOP + 145kg urea + 600ml NEB-88 (T6) that is 
statistically the same results with plant applied at a rate of 130kg DAP + 100kg MOP + 
72.5kg Urea + 600ml NEB-88 (T4). Increasing rate of urea mixed with NEB-88 
significantly contributed faster growth of rice plant.  In rice production, plant height is one 
of the important agronomic trait that directly affects the yield. The taller the plant the higher 
is the absorbing and capturing capacity of light that leads to faster growth and development 
but if the plants are too short, it will lead to insufficient growth and ultimately affect the 
yield potential of rice. 
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Table 1.   Average plant height (cm) at 30 DAT based on 5 randomly selected sample hills 
as affected by different rate of urea with and without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 38.60 40.20 47.00 41.90 167.70 41.93b 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
44.60 46.80 46.80 46.10 184.30 46.08b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

91.00 90.20 91.40 90.90 363.50 90.88a 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

92.80 92.40 94.20 93.10 372.50 93.13a 

T5 600ml NEB-88 alone 98.00 95.60 90.60 94.70 378.90 94.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

88.80 97.60 95.00 93.80 375.20 93.80a 

Mean      76.75 
CV (%)       3.24 
LSD (5%)       3.95 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
 
 

 
 
Table 2.   Average plant height (cm) at harvest based on 5 randomly selected sample hills 

as affected by different rate of urea with and without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 87.40 93.60 89.00 90.00 360.00 90.00c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
93.40 92.00 97.20 94.20 376.80 94.20c 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

114.20 104.60 112.80 110.50 442.10 110.53b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

120.60 119.40 120.40 120.10 480.50 120.13a 

T5 600ml NEB-88 alone 118.00 118.00 119.40 118.50 473.90 118.48ab 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

127.80 121.20 112.80 120.00 481.80 120.45a 

Mean      108.96 
CV (%)          3.26 
LSD (5%)          5.36 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
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Yield and Yield Components 

 
Table 3, 4, 5, 6 and 7 shows the number of tiller at 30 DAT and at harvest, number 

of grains per panicle, percent filled and unfilled grains, and grain yield of lowland rice as 
influenced by different fertilizer combination with and without NEB-88, respectively.  

 
 

Tiller Counts at 30 DAT and at Harvest 

 
Results revealed a highly significant effect of urea mixed with NEB-88 on the 

number of productive tillers per hill. The plant applied solely with NEB-alone (T5) 
significantly produced more productive tillers of 34.73 than unfertilized plants (21.88) and 
plant that applied with 130kg DAP + 100kg MOP + 145kg Urea at 30 DAT (T2). It was 
noted that plants that received urea mixed with NEB-88 has comparable results to plants 
that received solely with NEB-88.  

 
Similarly at harvest, a highly significant effect was observed on the number of 

productive tillers on plants that received NEB-88. The highest number of productive tillers 
was observed from plants applied at the rate of 130kg DAP + 100kg MOP + 145kg urea + 
600ml NEB-88 (T6) and statistically comparative results to plants applied at a rate of 130kg 
DAP + 100kg MOP + 72.5kg Urea + 600ml NEB-88 (T4) and 600ml NEB-88 (T5). The 
least number of productive tillers of 12.52 was observed from unfertilized plants (T1) while 
T2 and T3 without NEB-88 produced fewer number of tillers. Results noted that there was 
an increase 12.1% productive tillers as compared to T1 (control) and 7.6 increased 
compared to T2 (130kg DAP + 100kg MOP + 145kg Urea). The results implies that plants 
that received NEB-88 regardless of rate of urea applied produced higher number of tillers 
than in unfertilized plants (T1) and 130kg DAP + 100kg MOP + 145kg Urea (T2). The 
increased in growth and development as shown in the number of productive tillers from 
the inorganic and NEB-88 treated might be due to the relative absorption and balanced 
nutrition of the plants especially macronutrients found on the inorganic fertilizer and 
complementary effect of NEB-88 in increasing the nutrient used efficiency which relatively 
affect the number of productive tillers. 

 
Number of Grains per Panicle 

 
All plants applied with NEB-88 showed similar results on increased on the number 

of grains per panicle compared to the unfertilized (T1) and purely inorganic application of 
130kg DAP + 100kg MOP + 145kg Urea (T2) and 130kg DAP + 100kg MOP +72.5kg 
Urea (T3). The highest number of grains per panicle (224.75) was obtained in plants 
received 600ml NEB-88 (T5), significantly comparable to plant received NEB-88 fertilizer 
(T4 and T6).The unfertilized (T1) plants as well as fertilizer combination without NEB-88 
as expected gave the lowest number of grains per panicle (158.50 – 169.50).  
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Table 3.  Average tiller count at 30 DAT based on 5 randomly selected sample hills as 
affected by different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 20.20 20.60 24.80 21.90 87.50 21.88c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
26.80 25.40 33.00 28.40 113.60 28.40b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

32.40 28.20 34.00 31.50 126.10  31.53ab 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

26.80 31.00 33.20 30.30 121.30  30.33ab 

T5 600ml NEB-88 alone 34.80 38.60 30.80 34.70 138.90 34.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

29.00 28.40 32.20 29.90 119.50  29.88ab 

Mean   29.45 
CV (%)     8.38 
LSD (5%)     3.72 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 

Table 4.  Average tiller count at harvest based on 5 randomly selected sample hills as 
affected by different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 9.20 11.20 17.20 12.50 50.10 12.53c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
14.60 17.80 18.60 17.00 68.00 17.00b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

17.00 16.40 21.60 18.30 73.30 18.33b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

23.60 22.80 24.20 23.50 94.10 23.53a 

T5 600ml NEB-88 alone 22.80 24.40 22.60 23.30 93.10 23.28a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

22.20 26.80 24.80 24.60 98.40 24.60a 

Mean 19.88 
CV (%)   8.86 
LSD (5%)   2.50 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
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Table 5.  Number of grains per panicle of lowland rice as affected by different rate of urea 
with and without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 148.00 160.00 170.00 156.00 634.00 158.50b 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
197.00 148.00 175.00 157.00 677.00 169.25b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

165.00 188.00 160.00 165.00 678.00 169.50b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

179.00 220.00 220.00 203.00 822.00 205.50a 

T5 600ml NEB-88 alone 220.00 218.00 241.00 220.00 899.00 224.75a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

204.00 243.00 228.00 215.00 890.00 222.50a 

Mean      191.67 
CV (%)         8.08 
LSD (5%)        23.33 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
 
 
 
Table 6.  Percent filled grains of lowland rice as affected by different rate of urea with and 

without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 66 63 62 65 256.00 64.00d 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
70 86 71 76 303.00 75.75bc 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

76 68 81 75 300.00 75.00c 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

89 82 86 86 343.00 85.75a 

T5 600ml NEB-88 alone 86 84 87 85 342.00 85.50ab 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

83 82 83 83 331.00 82.75abc 

Mean      78.13 
CV (%)        5.57 
LSD (5%)        6.56 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
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These plant responses served to suggest that the application of NEB-88 could 
enhance the development of the number of grains per panicle.  Further noted, the release 
of nutrient from urea and with complementary effect of NEB-88 applied at 45 DAT 
coincide with active growth of the young panicles before heading that resulted to high 
proactive efficiency.  

Percent Filled and Unfilled Grains 

The percent filled grains in the next important components of rice yield. Percent 
filled grains per panicle of lowland rice were significantly influenced by the application of 
NEB-88. The highest percent of filled grains per panicle (85.75) was obtained from the 
130kg DAP + 100kg MOP + 72.5kg Urea + 600ml NEB-88 (T4). However, comparable 
result were observed of those plants applied with 600ml NEB-88 (T5). The lowest value 
for percent of filled grains (64.00%) was observed in unfertilized plants (T1). The minimum 
percent of filled grains was obtained in T2 (130kg DAP + 100kg MOP + 145kg Urea) and 
T3 (130kg DAP + 100kg MOP +72.5kg Urea). The maximum percent of filled grains per 
panicle in T4 (130kg DAP + 100kg MOP + 72.5kg Urea + 600ml NEB-88) and T5 (600ml 
NEB-88) might be due to the influence of NEB-88. Also, results attributed to the fact that 
balanced fertilization resulted better growth of root and shoots which resulted higher 
nutrient uptake and production of photosynthates and its translocation to sink (spikelets) 
vis-à-vis filled grains panicle.  This plants response seemed to suggest that the application 
urea mixed with NEB-88 promotes development of number of grains per panicle. Likewise, 
percent unfilled grains per panicle of rice was significantly influenced by the application 
of urea without NEB-88. The highest number of percent unfilled grains as expected 
obtained in unfertilized plants (T1). While the maximum percent of unfilled grains was 
observed in T2 (130kg DAP + 100kg MOP + 145kg Urea) and T3 (130kg DAP + 100kg 
MOP +72.5kg Urea) fertilizer combination without NEB-88. However, those plants 
received with NEB-88 statistically similar that produces lower number of unfilled grains. 
This might be due to the result of the application of NEB-88 that has something to do with 
the absorption of readily available nutrients for growth and development. 

Grain Yield (tons/ha) 

Regarding on grain yield (tons/ha), results revealed that plants received a urea 
mixed with NEB-88 significantly produced higher grain yield than plants without fertilizer 
(T1) and plants applied without NEB-88 fertilizer (T2 and T3). The highest grain yield 
(3.80tons/ha) was obtained in plants applied at a rate of (T4) and significantly similar to the 
grain yield in plants received 600ml NEB-88 (T4). Regardless on rate of urea, there is an 
increase of 55.50 to 58.61% grain yield with NEB-88 than unfertilized plants (T1) and 
29.31 to 39.71% without NEB-88 (T2 and T3). However a comparable results to those 
plants in T4 (130kg DAP + 100kg MOP + 72.5kg Urea + 600ml NEB-88), T5 (600ml NEB-
88) and T6 (130kg DAP + 100kg MOP + 145kg urea + 600ml NEB-88). The unfertilized
plants (T1) produced the lowest grains yield of 1.70 tons/ha. The increase in grain yield due
to the application of urea mixed with NEB-88. This implies that urea mixed with NEB-88
significantly increase yield of Rc 18.
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Table 7.  Percent unfilled grains of lowland rice as affected by different rate of urea with 
and without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 34 38 38 35 145.00 36.25a 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
30 14 29 24 97.00 24.25bc 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

24 32 19 25 100.00 25.00b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

11 18 14 14 57.00 14.25c 

T5 600ml NEB-88 alone 14 16 13 15 58.00 14.50c 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

17 18 17 17 69.00 17.25bc 

Mean      21.92 
CV (%)      19.91 
LSD (5%)        6.57 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
 
 
 
Table 8.  Average grain yield (tons/ha) of lowland rice as affected by different rate of urea 

with and without NEB-88  

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 2 1.1 1.8 1.9 6.80 1.70d 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
2.1 2.7 2.6 2.4 9.80 2.45c 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

2.3 2.7 3.1 2.7 10.80 2.70bc 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

3.5 3.9 4 3.8 15.20 3.80a 

T5 600ml NEB-88 alone 3.7 3.1 4.2 3.9 14.90 3.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

3.2 3.6 3.3 3.3 13.40  3.35ab 

Mean      10.40 
CV (%)        2.95 
LSD (5%)        0.46 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
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Table 9.  Summary of agronomic characteristics and yield and yield components lowland 
rice as affected by different rate of urea with and without NEB-88 

Treatments 

Plant 

Height 

(cm)  

30 DAT 

Plant 

Height  

(cm) 

Harvest 

Tiller 

Count 30 

DAT 

Tiller 

Count 

Harvest 

No. of 

Grains/ 

Panicle 

Percent 

Filled 

Grains/ 

Panicle 

Percent 

UnFilled 

Grains/ 

Panicle 

Grain 

Yield 

(tons/ha) 

T1 No Fertilizer 41.93b 90.00c 21.88c 12.53c 158.50b 64.00d 36.25a 1.70d 
T2 130kg DAP + 

100kg MOP + 
145kg Urea 

46.08b 94.20c 28.40b 17.00b 169.25b 75.75bc 24.25bc 2.45c 

T3 130kg DAP + 
100kg MOP 
+72.5kg Urea

90.88a 110.53b  31.53ab 18.33b 169.50b 75.00c 25.00b 2.70bc 

T4 130kg DAP + 
100kg MOP + 
72.5kg Urea + 
600ml NEB-88 

93.13a 120.13a  30.33ab 23.53a 205.50a 85.75a 14.25c 3.80a 

T5 600ml NEB-88
alone 

94.73a 118.48ab 34.73a 23.28a 224.75a 85.50ab 14.50c 3.73a 

T6 130kg DAP +
100kg MOP + 
145kg urea + 
600ml NEB-88 

93.80a 120.45a  29.88ab 24.60a 222.50a 82.75abc 17.25bc 3.35ab 

Mean 76.75 108.96   29.45 19.88 191.67 78.13 21.92 10.40 
CV (%)  3.24     3.26     8.38   8.86   8.08   5.57 19.91   2.95 
LSD (5%)  3.95     5.36     3.72   2.50   23.33   6.56   6.57   0.46 

Means in a column with the same letter are not significantly different based on 5% level of significance in HSD. 
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SUMMARY AND CONCLUSION 

 

 This field experiment was conducted at Maslog, Sibulan, Negros Oriental, 
Philippines from December 2019 to March 2020 with the following objectives: to assess 
the effectiveness different rate of urea with and without NEB-88 on the growth and yield 
response of lowland rice and to determine which of the fertilizer combinations would give 
the highest yield. 
 

The study was designed to include no fertilizer control (T1) and 5 treatment 
comparisons:  T2 (130kg DAP + 100kg MOP + 145kg Urea); T3 (130kg DAP + 100kg 
MOP +72.5kg Urea); T4 (130kg DAP + 100kg MOP + 72.5kg Urea + 600ml NEB-88); T5 
(600ml NEB-88); and T6 (130kg DAP + 100kg MOP + 145kg urea + 600ml NEB-88 

 
Results on the agronomic characteristics of the plants showed that plant received 

urea mixed with NEB-88 regardless of rate of urea significantly increased plant height of 
lowland rice. This result conforms to the fact that the application of different rates of urea 
and NEB-88 as fertilizer material enhances growth and development of Rc 18. 

 
Findings on yield and yield components, statistically revealed that plants applied 

with different rate of urea and NEB-88 significantly increased number of productive tillers, 
number of grains per panicle, percent of filled grains, percent of unfilled grains, and grain 
yield. However, unfertilized plants (T1) produced the lowest number of productive tillers, 
grains per panicle, percent filled grains per panicle and grains yield. Application of urea 
without mixed of NEB-88 (T2 and T3) was significantly similar to unfertilized plant. 

 
 The grain yield of rice plants was empirically higher than the grain yield of 

unfertilized plants. The highest grain yield of 3.73 to 3.80 tons/ha was obtained in plants 
applied with urea mixed with NEB-88 and 600ml NEB-88 while the lowest grain yield was 
obtained in unfertilized plants (1.70 tons/ha). 

 
The significant findings of this field experiment are the following: 

 
• Evaluation of urea mixed NEB-88 increased plant height, tiller count, number 

of grains/panicle, percent filled and unfilled grains, and grain yield. The 
increase in yield components was statistically highly significant.  
 

• The highest yield was with NEB-88, yielding ranged from 3.35 to 3.80 ton/ha, 
a significant increase of 26.87 to 38.44% over treatments without NEB-88. 

 
• The untreated plants produced the shortest plant height, lowest count of tillers, 

lowest number of grains/panicle and lowest percent filled grain, and grain yield 
compared to other treatments evaluated. 
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• Additional research is suggested to evaluate the residual effects of different
fertilizer rate of urea 600ml NEB-88/ha on growth, yield, quality, soil
biological, physical and chemical properties and assess the nutrient used
efficiency of lowland rice at different rate of urea with 300ml and 600ml NEB-
88/ha.

• To have a yield increase of 26.87 - 38.44% and 86.49-89.86% less fertilizer
expenses, application of 600ml NEB-88/ha is highly recommended.

• Application of fertilizers constitutes a large percentage of productions costs.
Therefore, it is necessary to implement alternatives source of fertilizer like
using of NEB-88 that enhance and promote maximum absorption of readily
available nutrients that optimize productivity and improve profitability.
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Appendix Table 1.  Average plant height (cm) at 30 DAT based on 5 randomly selected 
sample hills as affected different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 38.60 40.20 47.00 41.90 167.70 41.93b 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
44.60 46.80 46.80 46.10 184.30 46.08b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

91.00 90.20 91.40 90.90 363.50 90.88a 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

92.80 92.40 94.20 93.10 372.50 93.13a 

T5 600ml NEB-88 alone 98.00 95.60 90.60 94.70 378.90 94.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

88.80 97.60 95.00 93.80 375.20 93.80a 

Mean      76.75 
CV (%)        3.24 
LSD (5%)        3.95 

 
 
 
 
 
 
Appendix Table 1a. Analysis of variance on average plant height (cm) at 30 DAT based on 

5 randomly selected sample hills as affected by different rate of urea with and 
without NEB-88 

Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3         11.7379        3.9126      0.57   0.6441 
Treatment   5 12940.7821     2588.1564    376.19   0.0000** 
Error 15     103.1996        6.8800                    
Total 23 13055.7196                                  

** = highly significant 
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Appendix Table 2.   Average plant height (cm) at harvest based on 5 randomly selected 
sample hills as affected by different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 87.40 93.60 89.00 90.00 360.00 90.00c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
93.40 92.00 97.20 94.20 376.80 94.20c 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

114.20 104.60 112.80 110.50 442.10 110.53b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

120.60 119.40 120.40 120.10 480.50 120.13a 

T5 600ml NEB-88 alone 118.00 118.00 119.40 118.50 473.90 118.48ab 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

127.80 121.20 112.80 120.00 481.80 120.45a 

Mean      108.96 
CV (%)          3.26 
LSD (5%)          5.36 

 
 
 
 
 
 
Appendix Table 2a. Analysis of variance on average plant height (cm) at harvest based on 

5 randomly selected sample hills as affected by different rate of urea with and 
without NEB-88 

Source of 

Variation 
DF SS MS F Value       P(>F) 

Replication   3 14.6412            4.8804        0.39                0.7649 
Treatment   5 3708.0037      741.6007     58.61      0.0000** 
Error 15   189.7912       12.6527                    
Total 23 3912.4362                                  

** = highly significant 
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Appendix Table 3. Average tiller count at 30 DAT based on 5 randomly selected sample 
hills as affected by different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 20.20 20.60 24.80 21.90 87.50 21.88c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
26.80 25.40 33.00 28.40 113.60 28.40b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

32.40 28.20 34.00 31.50 126.10  31.53ab 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

26.80 31.00 33.20 30.30 121.30  30.33ab 

T5 600ml NEB-88 alone 34.80 38.60 30.80 34.70 138.90 34.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

29.00 28.40 32.20 29.90 119.50  29.88ab 

Mean        29.45 
CV (%)          8.38 
LSD (5%)          3.72 

 
 
 
 
 
 
Appendix Table 3a. Analysis of variance on average tiller counts at 30 DAT based on 5 

randomly selected sample hills as affected by different rate of urea with and without 
NEB-88 

Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 32.1379       10.7126      1.76      0.1984 
Treatment   5 366.2421       73.2484     12.02   0.0001** 
Error 15 91.4396        6.0960                    
Total 23 489.8196                                  

** = highly significant 
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Appendix Table 4. Average tiller count at harvest based on 5 randomly selected sample 
hills as affected by different rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 9.20 11.20 17.20 12.50 50.10 12.53c 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
14.60 17.80 18.60 17.00 68.00 17.00b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

17.00 16.40 21.60 18.30 73.30 18.33b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

23.60 22.80 24.20 23.50 94.10 23.53a 

T5 600ml NEB-88 alone 22.80 24.40 22.60 23.30 93.10 23.28a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

22.20 26.80 24.80 24.60 98.40 24.60a 

Mean      19.88 
CV (%)        8.86 
LSD (%)        2.50 

 
 
 
 
 
 
Appendix Table 4a. Analysis of variance on average tiller counts at harvest based on 5 

randomly selected sample hills as affected by different rate of urea with and without 
NEB-88 

Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 32.0183       10.6728      3.87   0.0312 
Treatment   5 447.5950       89.5190     32.46   0.0000** 
Error 15 41.3717        2.7581                    
Total 23 520.9850                                  

** = highly significant 
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Appendix Table 5. Number of grains per panicle of lowland rice as affected by different 
rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 148.00 160.00 170.00 156.00 634.00 158.50b 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
197.00 148.00 175.00 157.00 677.00 169.25b 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

165.00 188.00 160.00 165.00 678.00 169.50b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

179.00 220.00 220.00 203.00 822.00 205.50a 

T5 600ml NEB-88 alone 220.00 218.00 241.00 220.00 899.00 224.75a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

204.00 243.00 228.00 215.00 890.00 222.50a 

Mean      191.67 
CV (%)         8.08 
LSD (5%)       23.33 

 
 
 
 
 
 
Appendix Table 5a. Analysis of variance on average number of grain per panicle based on 

5 randomly selected sample hills as affected by different rate of urea with and 
without NEB-88 

Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 865.0000      288.3333      1.20   0.3427 
Treatment   5 17321.8333     3464.3667     14.45   0.0000** 
Error 15 3596.5000      239.7667                    
Total 23 21783.3333                                  

** = highly significant 
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Appendix Table 6. Percent filled grains of lowland rice as affected by different rate of urea 

with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 66 63 62 65 256.00 64.00d 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
70 86 71 76 303.00 75.75bc 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

76 68 81 75 300.00 75.00c 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

89 82 86 86 343.00 85.75a 

T5 600ml NEB-88 alone 86 84 87 85 342.00 85.50ab 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

83 82 83 83 331.00 82.75abc 

Mean      78.13 
CV (%)        5.57 
LSD (5%)        6.56 

 
 
 
 
 
 
Appendix Table 6a. Analysis of variance on percent grain filled based on 5 randomly 

selected sample hills as affected by different rate of urea with and without NEB-88 
Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 3.1250        1.0417      0.05   0.9824 
Treatment   5 1395.3750      279.0750     14.73   0.0000** 
Error 15 284.1250       18.9417                    
Total 23 1682.6250                                  

** = highly significant 
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Appendix Table 7. Percent unfilled grains of lowland rice as affected by different rate of 
urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 34 38 38 35 145.00 36.25a 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
30 14 29 24 97.00 24.25bc 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

24 32 19 25 100.00 25.00b 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

11 18 14 14 57.00 14.25c 

T5 600ml NEB-88 alone 14 16 13 15 58.00 14.50c 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

17 18 17 17 69.00 17.25bc 

Mean      21.92 
CV (%)      19.91 
LSD (5%)        6.57 

 
 
 
 
 
 
Appendix Table 7a. Analysis of variance on percent grain filled based on 5 randomly 

selected sample hills as affected by different rate of urea with and without NEB-88 
Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 4.5000        1.5000      0.08   0.9705 
Treatment   5 1423.8333      284.7667     14.96   0.0000** 
Error 15 285.5000       19.0333                    
Total 23 1713.8333                                  

** = highly significant 
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Appendix Table 8. Average grain yield (tons/ha) of lowland rice as affected by different 
rate of urea with and without NEB-88 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 No Fertilizer 2 1.1 1.8 1.9 6.80 1.70d 
T2 130kg DAP + 100kg 

MOP + 145kg Urea 
2.1 2.7 2.6 2.4 9.80 2.45c 

T3 130kg DAP + 100kg 
MOP +72.5kg Urea 

2.3 2.7 3.1 2.7 10.80 2.70bc 

T4 130kg DAP + 100kg 
MOP + 72.5kg Urea + 
600ml NEB-88 

3.5 3.9 4 3.8 15.20 3.80a 

T5 600ml NEB-88 alone 3.7 3.1 4.2 3.9 14.90 3.73a 
T6 130kg DAP + 100kg 

MOP + 145kg urea + 
600ml NEB-88 

3.2 3.6 3.3 3.3 13.40  3.35ab 

Mean      10.40 
CV (%)        2.95 
LSD (5%)        0.46 

 
 
 
 
 
 
Appendix Table 8a. Analysis of variance on average grain yield of lowland rice a affected 

by different rate of urea with and without NEB-88 
Source of 

Variation 
DF SS MS F Value P(>F) 

Replication   3 0.4912        0.1637      1.73   0.2029 
Treatment   5 13.4321        2.6864     28.45   0.0000** 
Error 15 1.4163        0.0944                    
Total 23 15.3396                                  

** = highly significant 
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PICTURES 
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Figure 2. Representative sample plot per treatment at flowering stage  

  
          T1 -No Fertilizer           T2-130kg DAP + 100kg MOP + 145kg Urea 

 

  
T3 - 130kg DAP + 100kg MOP +72.5kg Urea             T4 - 130kg DAP + 100kg MOP + 72.5kg Urea   
             + 600ml NEB-88 
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T5 - 600ml NEB-88 alone T6 -130kg DAP + 100kg MOP + 145kg urea 
+ 600ml NEB-88

Figure 3. Comparison of treatments with NEB and without NEB 

With NEB-88 

Without NEB-88 
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Figure 4. Representative sample plot per treatment at maturity 

 

  
                        T1 -No Fertilizer            T2-130kg DAP + 100kg MOP + 145kg Urea  

 

  
T3- 130kg DAP + 100kg MOP +72.5kg Urea             
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T4 - 130kg DAP + 100kg MOP + 72.5kg urea   
 + 600ml NEB-88 
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T5 - 600ml NEB-88 alone   T6 -130kg DAP + 100kg MOP + 145kg urea                     
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Figure 5. Farm Activities 

Figure 5a. Land Preparation of the experimental area 

Figure 5b. Lay-outing of the experimental area 
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Figure 5c. Manual threshing of harvested sample plants 



RICE #170 (NEBv2) EFFICACY OF NEB ROOT EXUDATES ON THE YIELD OF PADDY RICE, PAGE 1 

EFFECT OF NEB ROOT EXUDATES ON THE YIELD OF PADDY RICE  

AT VARIOUS RATES OF FERTILIZER 

ABSTRACT 

Root –secreted chemicals mediate multi-partite interactions in the rhizosphere, where 

plant roots continually respond to and alter their immediate environment.  The 

experiment on the varying rates of complete fertilizer and urea with and without NEB 

root exudates on the growth and yield of rice was conducted at Rizal, Alicia, Isabela, 

Philippines from June 2019 to October 2019. Varying rates of complete fertilizer was 

applied in combination with varying rates of urea with and without NEB. The trial was 

laid out in a Randomized Complete Block Design with four (4) replications using the 

following treatments:  T1 – Control (no fertilizer), T2 – 4 bag Fertilizer Rate Control, T3 – 

4 bag Fertilizer Rate + NEB, T4 – 6 bag Fertilizer Rate Control, T5 – 6 bag Fertilizer Rate 

+ NEB, T6 – 9 bag Fertilizer Rate Control, and T7 – 9 bag Fertilizer Rate + NEB.  Result

of the study revealed that the growth and yield of rice are significantly affected by the 

application of NEB mixed urea. The application of varying rates of complete fertilizer in 

combination with varying rates of NEB mixed urea improved the growth performance of 

rice of various agronomic factors and grain yield.  It was also evident from the result of 

the study that the average tiller count at harvest per hill, number of panicles/m2, straw 

weight at harvest/6.25m2 and grain yield are higher when applied with NEB root 

exudates when blended on urea combined with complete fertilizer at different rates. 

Hence, it can be concluded that better growth and yield performance of rice can be 

achieved through the application of NEB root exudates when blended on urea in 

combination with complete fertilizer. 
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INTRODUCTION 

Rice (Oryza sativa Linn.), the staple food for Filipinos, is in need of an 

increase in production due to the demand of the growing population of the Philippines. 

Farmland conversion to commercial lands, pests and diseases, and uncontrollable 

macro- and microclimatic conditions contributed to low productivity. The Philippines, 

therefore, imports rice from other countries to augment its demand for rice.  

NEB is a fertilizer supplement that increases the efficiency of urea fertilizer. 

It is organic, non-toxic, and mixture of natural blend exudates that enhanced absorption 

of ions. Plant root exudates composed of mucilaginous polysaccharides that bind soil 

particles together. Root exudates eliminate bad microbes. More nutrients and space are 

available for beneficial microbes, thus increasing quickly microbial population. A diverse 

soil microbial population produces nutrient-mineralizing enzymes such as deaminases, 

phosphatases, and sulphathases which are particularly abundant in rhizosphere (the 

region of soil close to the plant root) where organically bound nitrogen, phosphorus, 

Sulphur and other nutrients are continually released. 

The material is being used in field crops, fruit trees and in horticultural crops. 

The need to evaluate further the product on lowland rice is therefore necessary to 

determine its efficacy. 

Objectives 

As such this study was conducted with the following objectives: 

1. To evaluate the efficacy of NEB root exudates coated on urea at varying rates in

combination with varying dosage rates of complete fertilizer on the growth and yield 

performance of transplanted lowland rice during wet season cropping; 
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2. To determine the yield response of rice to different rates of urea with and without

NEB ; and 

3. To generate bio-efficacy data to confirm further the effects of NEB blended to Urea

in the agronomic growth indicators and grain yield of rice. 

METHODOLOGY 

The experiment was conducted at a farmer’s field in Rizal, Alicia, Isabela, 

Philppines from July 2019 to October 2019, with an area of eight hundred forty-seven 

(847 m2) square meters. The area is generally plain and irrigated with a soil type of 

Cauayan clay loam. The product was tested using inbred rice (NSIC Rc 218).  A five by 

five (5m x 5m) plot was prepared thoroughly ready for field planting. There were seven 

(7) treatments replicated four (4) times within the field using Randomized Complete

Block Design (RCBD).  

The following treatments were evaluated in this study: 

Table 1. Fertilizer required per plot 
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NEB Dosage 

NEB was blended on urea fertilizer only at the dosage of 3 ml per kg urea.   T3 

received 75 kg urea per ha each application, or 225 ml NEB per ha each urea 

application for a total of 450 ml NEB per ha.    T5 and T7 received 100 kg urea per ha 

each application, or 300 ml NEB per ha each urea application for a total of 600 ml 

NEB per ha.

Land Preparation 

An area of approximately 847 m2 was prepared for the rice trial, to ensure good land  

preparation and control of weeds, a thorough plowing and harrowing and levelling was 

done using tractor drawn implements. 

Seedbed Preparation and Seed Sowing 

Seedbed was prepared ahead of the area to be transplanted with rice seedlings. A 1m 

x 10m bed was thoroughly prepared ready for planting. Rice seeds were soaked in clean 

water for 24 hours and incubated for another 24 hours before sowing in the seedbed. 

Application of Fertilizer and Field Planting 

After the plot lay-outing of the rice field, all the necessary inputs/fertilizers were applied 

as basal (Table 1).  Rice seedlings of twenty one (21) days old from seedbed were 

transplanted two to three (2-3) seedlings per hill at a distance of 25cm x 15cm. 

Replanting was done as soon as dying of seedling was noticed. 

The second fertilizer application was applied thirty (30) days after transplanting 

application, which was the first application of urea blended with NEB as per the 

dosages outlined in Table 1.   The third fertilizer application was applied at booting 
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stage, which was 45 DAT.   This was the second and final application of NEB blended 

on urea.   The recommended rate of fertilizer for the wet season (WS) was 80-20-0 (kg 

of nitrogen, phosphorus and potassium, respectively) was applied per hectare. 

 
Care and Maintenance 

Package of technology for production of lowland rice was strictly followed aside from 

the application of NEB root exudates product with urea, following the recommendations 

and farmer practice in the area. 

 
Harvesting 

Harvesting was done when rice plant reach physiological maturity (105-110 DAT). 

 
Parameters Gathered: 
 
1. Average plant height at 30 DAT. This was done by measuring the height of the plant 

from the base up to the tip of the tallest leaf, four corner hills per corner, a total of 16 

hills/plot (these were tagged). 

2. Tiller count at 30 DAT. Number of tillers were counted and recorded from the tag 

16 hills per plot. 

3. Average plant height, cm, at harvest. Plant height was measured from the base of 

the plant to the tip of the highest panicle, from the tagged 16 hills. 

4. Tiller count at harvest. The number of tillers was counted from the 1m2 area.  

5. Grain yield component (at harvest)  

a. Panicle count per m2 at harvest. The counting was gathered from the 1 square 

meter area per plot.  



RICE #170, EFFICACY OF NEB ROOT EXUDATES ON THE YIELD OF PADDY RICE, PAGE 6 

b. Straw weight at harvest/6.25 m2 in kg. This was gathered from the harvest of the

sampling area (6.25m2) per plot. After manual threshing, the straw was weighed and 

recorded. 

6. Grain yield in tons/ha based from harvest per plot (sample plots of 6.25m2).

All data were subjected to statistical analysis following the RCBD experimental

design and the differences among treatment means was compared using the Tukey’s 

Honest Significant Differences (HSD) Test. 

DISCUSSION OF RESULTS 

Plant height (cm) at 30 days after transplanting (DAT) 

Table 1 presents the average height of the rice plant at 30 DAT.   The first application 

of NEB coated urea was applied at 30 DAT, so any variation in the plant height is due 

solely to the fertilizer dosage only, not NEB.    
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Table 1.  Plant height (cm)  of rice (NSIC Rc 218) at 30 DAT as affected by the 
application of varying rates fertilizer.   Note: NEB was applied at 30 DAT, so any 
variation is due soley to fertilizer dosage, not NEB. 
 

 
Treatments 

 
I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control) 55.00 57.50 58.00 

 
42.75 213.25 53.31 

 
T2 (4 bag fertilizer rate control) 58.25 53.00 59.00 

 
55.25 225.50 56.38 

 
T3 (4 bag fertilizer rate + NEB) 59.75 53.25 55.00 

 
58.50 226.50 56.63 

 
T4 (6 bag fertilizer rate control) 62.25 59.50 54.75 

 
59.50 236.00 59.00 

 
T5 (6 bag fertilizer rate + NEB) 62.00 60.50 61.50 

 
61.50 245.50 61.38 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

58.25 
 

59.25 
 

61.50 
 

67.25 
 

60.25 
 

63.00 
 

 
68.00 

 
62.50 

248.00 
 

252.00 
 

62.00 

 
63.00 

 
 
Total 
 

414.75 
 

412.50 
 

411.50 
 

 
408.00 1646.75 

  
 
Mean 
    

 

 
58.79 

 

 

Result shows that tallest plants was obtained in T7 (9 bag fertilizer rate + NEB) while 

the shortest was observed in T1 (Control) with means of 63.00 cm and 53.31 cm, 

respectively. It can also be seen in the table that other treatments obtained the following 

plant heights at 30DAT in descending order: T6 (9 bag fertilizer rate control), T5 (6 bag 

fertilizer rate + NEB), T4 (6 bag fertilizer rate control), T3 (4 bag fertilizer rate + NEB), 

and T2 (4 bag fertilizer rate control) with means of 62.00 cm, 61.38 cm, 59.00 cm, 56.63 

cm, and 56.38 cm, respectively. No significant effect was established in the analysis of 

variance (ANOVA) reflected in Appendix Table 1. This means that application of varying 

rates of fertilizer at different dosage rates does not influence plant height at 30 DAT. 

 
Number of tillers at 30 DAT 
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Table 2 presents the tillers per hill of the rice plant at 30 DAT.   The NEB coated urea 

was applied at 30 DAT, so any variation in the tiller count at 30 DAT is due solely to the 

fertilizer dosage only, not NEB.    

Table 2.  Number of tillers per hill of rice (NSIC Rc 218) at 30 DAT as affected by the 
application of varying rates fertilizer.   Note: NEB was applied at 30 DAT, so any 
variation is due soley to fertilizer dosage, not NEB.   

Treatments I II III IV Total    Mean 

T1 (Control) 13.00 13.25 17.00 16.00 59.25   14.81c 

T2 (4 bag fertilizer rate control) 17.50 14.25 19.00 16.75 67.50   16.88abc 

T3 (4 bag fertilizer rate + NEB) 16.50 19.25 20.00 21.75 77.50   19.38a 

T4 (6 bag fertilizer rate control) 14.25 14.00 18.75 16.00 63.00   15.75bc 

T5 (6 bag fertilizer rate + NEB) 15.25 18.75 21.00 18.25 73.25   18.31ab 

T6 (9 bag fertilizer rate control) 

T7 (9 bag fertilizer rate + NEB) 

17.00 

15.50 

16.25 

15.50 

19.50 

20.75 

16.50 

19.00 

69.25 

70.75 

  17.31abc

  17.69abc 

Total 109.00 111.25 136.00 124.25 470.50 

Mean 17.14 

Note:  In a column, means followed by a common letter are not significantly different at 
1% and 5% level of significance using Tukey’s HSD Test. 

The highest number of tillers at 30 DAT was obtained in T3 (4 bag fertilizer rate + NEB) 

with 19.38 tillers, while the lowest was obtained in T1 (Control) with a mean of 14.81 

tillers. It can also be noted that the second highest number of tillers was noted in T5 (6 

bag fertilizer rate + NEB)  followed by  T7 (9 bag fertilizer rate + NEB), T6 (9 bag fertilizer 

rate control), T2 (4 bag fertilizer rate control), and T4 (6 bag fertilizer rate control) as 
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shown by the obtained means of 18.31 tillers, 17.69 tillers, 17.31 tillers, 16.88 tillers, 

and 15.75 tillers, respectively. 

 ANOVA (Appendix Table 2) reveals that the number of tillers per hill at 30 DAT was 

affected significantly by the application of varying rates of fertilizer. 

From the result of the study, it appears that relatively higher number of tillers per hill at 

30 DAT will be obtained when the plants are applied with 4 bags of complete fertilizer 

in combination with 75kg NEB urea/ha. However, it was also demonstrated in the study 

that high number of tillers will be achieved when the plants are applied with 100 kg NEB 

Urea/ha combined with either 6 bags or 9 bags of complete fertilizer.  

 

Plant height (cm) at maturity 

 

Table 3 presents the plant height (cm) at maturity as affected by the application of 

varying rates of NEB coated on urea at different dosage rates of complete fertilizer. 
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Table 3.  Plant height at maturity (cm) of rice (NSIC Rc 218) as affected by the 
application of varying rates of NEB coated on urea at different dosage rates of complete 
fertilizer. 
 
 

Treatments 
 

I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control) 93.6 89.6 89.4 

 
94.2 368.8 91.7b 

 
T2 (4 bag fertilizer rate control) 103.7 97.4 97.2 

 
94.4 392.7 98.2a 

 
T3 (4 bag fertilizer rate + NEB) 104.9 100.8 96.2 

 
95.0 396.9 99.2a 

 
T4 (6 bag fertilizer rate control) 99.2 98.8 96.0 

 
100.4 394.4 98.6a 

 
T5 (6 bag fertilizer rate + NEB) 102.8 100.1 99.2 

 
95.1 397.2 99.3a 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

106.2 
 

105.5 
 

100.7 
 

101.6 
 

101.0 
 

98.6 
 

 
99.4 

 
100.6 

407.3 
 

406.3 
 

101.8a 

 
101.6a 

 
 
Total 
 

  715.9 
 

689.0 
 

677.6 
 

 
679.1     2761.6 

  
 
Mean 
    

 

 
98.6 

 

Note:  In a column, means followed by a common letter are not significantly different at 
1% and 5% level of significance using Tukey’s HSD Test. 
 

Table shows that numerically, the highest plant height at maturity was obtained in T6 (9 

bag fertilizer rate control) with a mean of 101.8 cm. This is followed by the following 

treatments in descending order: T7 (9 bag fertilizer rate + NEB), T5 (6 bag fertilizer rate 

+ NEB), T3 (4 bag fertilizer rate + NEB), T4 (6 bag fertilizer rate control), and T2 (4 bag 

fertilizer rate control) as shown by the means of 101.6 cm, 99.3 cm, 99.2 cm, 98.6 cm, 

and 98.2 cm, respectively. The T1 (Control) registered the shortest plant at maturity with 

a mean of 91.7 cm. 

Based on the result of the ANOVA (Appendix Table 3), varying rates of NEB coated on 

urea at different dosage rates of complete fertilizer has a highly significant effect on 
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plant height at maturity when compared to the untreated fertilizer control. The Tukey’s 

HSD test of significance shows that T6 (9 bag fertilizer rate control) varies significantly 

with T1 (Control), however, it does not differ considerably with T7 (9 bag fertilizer rate + 

NEB), T5 (6 bag fertilizer rate + NEB), T3 (4 bag fertilizer rate + NEB), T4 (6 bag fertilizer 

rate control), and T2 (4 bag fertilizer rate control). No variation was also revealed among 

the means of T7 (9 bag fertilizer rate + NEB), T5 (6 bag fertilizer rate + NEB), T3 (4 bag 

fertilizer rate + NEB), T4 (6 bag fertilizer rate control), and T2 (4 bag fertilizer rate 

control). 

Result reveals that application of varying rates of NEB coated on urea at different 

dosage rates of complete fertilizer exhibit, more or less, similar influence on the height 

of the plant at maturity, hence, irrespective of the rates of NEB urea and complete 

fertilizer, relatively taller plants at maturity may be achieved. 

Average tiller count per hill at harvest 

Table 4 presents the average tiller count per hill of rice (NSIC Rc 218)  plant at harvest 

as affected by the application of varying rates of NEB coated on urea at different dosage 

rates of complete fertilizer. 
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Table 4.  Average tiller count per hill of rice (NSIC Rc 218) plant at harvest as affected 
by the application of varying rates of NEB coated on urea at different dosage rates of 
complete fertilizer. 
 

 
Treatments 

 
I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control)    10.3 9.9 9.3.0 

 
7.5 37.0 9.25b 

 
T2 (4 bag fertilizer rate control)    14.2 18.2 15.2 

 
15.4 63.0 15.8a 

 
T3 (4 bag fertilizer rate + NEB)    16.7 15.6 17.8 

 
20.0 70.1 17.5a 

 
T4 (6 bag fertilizer rate control)    14.8 14.4 13.6 

 
22.2 65.0 16.3a 

 
T5 (6 bag fertilizer rate + NEB)    15.6 16.1 18.7 

 
19.9 70.3 17.6a 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

   13.1 
 
   16.9 
 

14.4 
 

18.6 
 

17.0 
 

17.6 
 

 
16.4 

 
17.2 

60.9 
 

70.3 
 

15.2a 

 

17.6a 
 

 
Total 
 

 101.6 
 

107.2 
 

109.2 
 

 
118.6 436.6 

  
 
Mean 
    

 

 
15.6 

 

Note:  In a column, means followed by a common letter are not significantly different at 1% and 5% level 

of significance using Tukey’s HSD Test. 

 
 

Table shows that numerically NEB consistently increased the number of tillers when 

comparing the two equal fertilizer rates with and without NEB.   For example, the 4 bag 

fertilizer rate with and without NEB was 17.5 vs 15.8 tillers for T3 (with NEB) and T2 

(without NEB).   This same pattern of numerically higher tiller counts was evident in all 

three equal fertilizer dosage comparisons with and without NEB.   However, this 

numerical increase was not statistically significant.    

ANOVA (Appendix Table 4) shows that the application of varying rates of fertilizer, both 

with and without NEB, were NEB were significantly significant compared to the no 

fertilizer control.   
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Panicle count/m2 at harvest 

The panicle count/m2  at harvest as affected by the application of varying rates of NEB 

coated on urea at different dosage rates of complete fertilizer is seen in Table 5. 

Table 5. Panicle count/m2 of rice (NSIC Rc 218) at harvest as affected by the application 
of varying rates of NEB coated on urea at different dosage rates of complete fertilizer. 
 

 
Treatments 

 
I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control)    234.0 217.0 238.0 

 
321.0 1010.0 252.6b 

 
T2 (4 bag fertilizer rate control)    362.0 388.0 396.0 

 
419.0 1565.0 391.3a 

 
T3 (4 bag fertilizer rate + NEB)    482.0 416.0 436.0 

 
453.0 1787.0 446.8a 

 
T4 (6 bag fertilizer rate control)    364.0 416.0 400.0 

 
426.0 1606.0 401.5a 

 
T5 (6 bag fertilizer rate + NEB)    461.0 374.0 455.0 

 
505.0 1795.0 448.8a 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

   376.0 
 
   451.0 
 

368.0 
 

378.0 
 

413.0 
 

472.0 
 

 
334.0 

 
438.0 

1491.0 
 

1739.0 
 

372.8a 

 

434.8a 
 

 
Total 
 

 2730.0 
 

2577.0 
 

2810.0 
 

 
2896.0 10993.0 

  
 
Mean 
    

 

 
392.6 

 

Note:  In a column, means followed by a common letter are not significantly different at 1% and 5% level 

of significance using Tukey’s HSD Test. 

 
 
 
Result shows that the highest number of panicle/m2 at harvest was obtained in T5 (6 

bag fertilizer rate + NEB),  followed by T3 (4 bag fertilizer rate + NEB) with means of 

448.8/m2  and 446.8/m2, respectively. The number of panicles/m2 recorded in T7 (9 bag 

fertilizer rate + NEB), T5 (6 bag fertilizer rate + NEB), T2 (4 bag fertilizer rate control), 

and T6 (9 bag fertilizer rate control) are 434.8/m2, 401.5/m2, 391.3/m2 and 372.8 m2, 

respectively. The lowest was obtained in T1 (Control) with 252.6/m2. 
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ANOVA (Appendix Table 5) reveals a highly significant effect of varying rates of NEB 

coated on urea at different dosage rates of complete fertilizer on the panicle count/m2 

of rice plant when compared to the untreated control.  

Result revealed that varying rates of NEB blended on urea applied in combination with 

different dosage rates of complete fertilizer influences the production of higher number 

of panicles per unit area.   

Table shows that numerically NEB consistently increased the panicle count/m2 when 

comparing the two equal fertilizer rates with and without NEB.   For example, the 4 bag 

fertilizer rate with and without NEB was 446.8 vs 391.3 for T3 (with NEB) and T2 (without 

NEB).   This same pattern of numerically higher panicle count/m2 was evident in all 

three equal fertilizer dosage comparisons with and without NEB.   However, this 

numerical increase was not statistically significant.    

As gleaned on the table, no substantial distinction among the means of those plants 

applied with or without NEB Urea has been established by statistics. However, 

numerical variation can be observed, where, higher panicle counts can be noted on 

plants treated with varying rates of NEB Urea at different dosage rates of complete 

fertilizer. Hence, it can be surmised that NEB Urea, irrespective of its rate, may influence 

the production of higher number of rice panicle per unit area. 

Straw weight (kg/6.25m2) at harvest 

Table 6 presents the rice  straw weight at harvest (kg/6.25 m2) as affected by the varying 

rates of NEB coated on urea at different dosage rates of complete fertilizer. 
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Table 6.  Average straw weight (kg/6.25m2) of rice (NSIC Rc 218) at harvest  as affected 
by the application of varying rates of NEB coated on urea at different dosage rates of 
complete fertilizer. 
 

 
Treatments 

 
I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control) 16.0 12.0 14.0 

 
15.0 57.00 14.25b 

 
T2 (4 bag fertilizer rate control) 20.9 17.5 18.9 

 
17.3 74.60 18.65ab 

 
T3 (4 bag fertilizer rate + NEB) 22.5 19.5 16.5 

 
19.0 77.50 19.38a 

 
T4 (6 bag fertilizer rate control) 24.0 20.0 18.0 

 
18.9 80.90 20.23a 

 
T5 (6 bag fertilizer rate + NEB) 21.0 26.5 19.7 

 
19.0 86.20 21.55a 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

23.0 
 

23.0 
 

19.0 
 

20.5 
 

19.0 
 

19.3 
 

 
24.0 

 
23.8 

85.00 
 

86.60 
 

21.25a 
 

21.65a 
 

 
Total 
 

150.4 
 

135.0 
 

125.4 
 

 
137.0 547.80 

  
 
Mean 
    

 

 
19.56 

 

Note:  In a column, means followed by a common letter are not significantly different at 1% and 5% level 

of significance using Tukey’s HSD Test. 

 

The heaviest straw yield was obtained in T7 (9 bag fertilizer rate + NEB), while the lowest 

straw yield was observed in T1 (Control) with mean yield of 21.65 kg/6.25m2 and 14.25 

kg/6.25m2, respectively. The following treatments obtained the mean straw yield in 

descending order: T5 (6 bag fertilizer rate + NEB), T6 (9 bag fertilizer rate control), T4 (6 

bag fertilizer rate control), T3 (4 bag fertilizer rate + NEB), and T2 (4 bag fertilizer rate 

control) with 446.8 kg/6.25m2,  21.55 kg/6.25m2, 21.25 kg/6.25m2, 20.23 kg/6.25m2, and 

19.38 kg/6.25m2, and 18.65 kg/6.25m2, respectively. 

 ANOVA (Appendix Table 6) reveals a highly significant effect of varying rates of NEB 

coated on urea at different dosage rates of complete fertilizer on the rice straw yield per 
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plot when compared to the untreated control.  Tukey’s HSD Test revealed that T7 (9 bag 

fertilizer rate + NEB) vary considerably with T1 (Control), however, no variation 

established between the means of T5 (6 bag fertilizer rate + NEB), T6 (9 bag fertilizer 

rate control), T4 (6 bag fertilizer rate control), T3 (4 bag fertilizer rate + NEB), and T2 (4 

bag fertilizer rate control). No variation was also noted between T2 (4 bag fertilizer rate 

control) and T1 (Control). 

Result suggests that rice straw yield per plot at harvest is affected by varying rates of 

NEB coated on urea at different dosage rates of complete fertilizer. Numerically, it 

appears that application of 100 kg NEB Urea/ha produced the highest straw yield per 

unit area when combined with 6 to 9 bags of complete fertilizer/ha.  However, this 

numerical advantage was not statistically significant.     

Grain yield (tons/ha) 

Table 7 presents the grain yield (tons/ha) of the rice plant as  affected by varying rates 

of NEB coated on urea at different dosage rates of complete fertilizer. 
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Table 7.  Grain yield (tons/ha) of rice (NSIC Rc 218) as affected by the application of 
varying rates of NEB coated on urea at different dosage rates of complete fertilizer. 
 

 
Treatments 

 
I 
 

II 
 

III 
 

 
IV Total 

 
Mean 

 

 
T1 (Control) 2.78 2.62 2.46 

 
2.94 10.80 2.70c 

 
T2 (4 bag fertilizer rate control) 3.64 4.28 4.28 

 
4.76 17.96 

 
4.24b 

 
T3 (4 bag fertilizer rate + NEB) 5.00 4.20 4.84 

 
5.16 19.20 4.80ab 

 
T4 (6 bag fertilizer rate control) 3.96 4.24 5.24 

 
4.12 17.56 4.39b 

 
T5 (6 bag fertilizer rate + NEB) 4.94 4.78 5.90 

 
6.22 21.84 5.46a 

 
T6 (9 bag fertilizer rate control) 
 
T7 (9 bag fertilizer rate + NEB) 
 

4.92 
 

5.00 
 

4.76 
 

5.80 
 

4.60 
 

5.16 
 

 
5.08 

 
6.12 

19.36 
 

22.08 
 

4.84ab 
 

5.52a 
 

 
Total 
 

30.24 
 

30.68 
 

32.48 
 

 
34.40 128.80 

  
 
Mean 
    

 

 
4.56 

 

Note:  In a column, means followed by a common letter are not significantly different at 1% and 5% level 

of significance using Tukey’s HSD Test. 

 

It can be seen in the table that the highest grain yield was recorded in T7 (9 bag fertilizer 

rate + NEB) as evidenced by the obtained mean of 5.52 tons/ha. This is followed by T5 

(6 bag fertilizer rate + NEB), T6 (9 bag fertilizer rate control), T3 (4 bag fertilizer rate + 

NEB), T4 (6 bag fertilizer rate control), and T2 (4 bag fertilizer rate control) with a means 

of 5.46 tons/ha, 4.84 tons/ha,  4.80 tons/ha, 4.39 tons/ha and 4.24 tons/ha, respectively. 

The lowest grain yield was noted in T1 (Control) with a mean yield of 2.70 tons/ha.  

The ANOVA (Appendix Table 7) reveals a highly significant effect of varying rates of 

NEB coated on urea at different dosage rates of complete fertilizer on grain yield of rice.  

Tukeys’ HSD Test shows that T7 (9 bag fertilizer rate + NEB) vary significantly with T4 

(6 bag fertilizer rate control), T2 (4 bag fertilizer rate control), and T1 (Control).  No 
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significant variation was noted among the means of T7 (9 bag fertilizer rate + NEB), T5 

(6 bag fertilizer rate + NEB), T6 (9 bag fertilizer rate control), and T3 (4 bag fertilizer rate 

+ NEB). Likewise, among the means of T3 (4 bag fertilizer rate + NEB), T4 (6 bag fertilizer

rate control), and T2 (4 bag fertilizer rate control), however, these differ substantially 

with T1 (Control). 

Result of the study demonstrated that rice plants applied with 100 kg NEB Urea/ha 

combined with 6 to 9 bags/ha complete fertilizer produced more grain yield than those 

plants not applied with NEB Urea. The rate of NEB Urea at 75 kg/ha combined with the 

dosage rate of 4 bags/ha fertilizer may also influence high grain yield per hectare. 

Comparable high grain yield may also be attained when application of 9 bags/ha 

complete fertilizer will be done. Hence, higher grain yield per ha. may be achieved by 

the application of 75 kg to 100 kg NEB Urea combined with the dosage rates of 4 to 9 

bags of complete fertilizer. Possible high grain yield may also be attained without using 

NEB Urea, however at a dosage rate of 9 bags/ha complete fertilizer. 

It is interesting to note that the grain yield data followed the same pattern as the previous 

data sets, when comparing the two equal fertilizer rates with and without NEB, the grain 

yield was numberically highest with the NEB application.   For example, when 

comparing the 4 bag fertilizer rate with and without NEB there was an increase 

numberically of 0.56 tons/ha (4.80 vs. 4.24 tons/ha); the 9 bag fertilizer rate the increase 

was 0.68 tons/ha (5.52 vs 4.84 tons/ha).    The 6 bag fertilizer rate the increase from 

NEB was 1.07 tons/ha (5.46 vs 4.39 tons/ha) was statistically significant.    
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Table 8.  Summary table showing the growth and yield performance of rice (NSIC Rc 218 as affected by the application of varying rates of 
NEB coated on urea at different dosage rates of complete fertilizer. 

 

 

 
Treatments 

 
Plant Height 
 at 30 DAT  

(cm) 

 
Plant Height 
at harvest 

(cm) 

 
Tiller 
Count 

 at 30 DAT 

 
Tiller  
Count 

at harvest 

 
Straw weight 
(kg/6.25m2) 

 
Panicle  

Count/m2 

at harvest 

 
Grain Yield 

(ton/ha) 
 

 
T1 (Control) 53.31 91.7b 14.81c 14.81c 14.25b 252.6b 2.70c 
 
T2 (4 bag fertilizer rate control) 56.38 98.2a 16.88abc 16.88abc 18.65ab 391.3a 4.24b 
 
T3 (4 bag fertilizer rate + NEB) 56.63 99.2a 19.38a 19.38a 19.38a 446.8a 4.80ab 
 
T4 (6 bag fertilizer rate control) 59.00 98.6a 15.75bc 15.75bc 20.23a 401.5a 4.39b 
 
T5 (6 bag fertilizer rate + NEB) 61.38 99.3a 18.31ab 18.31ab 21.55a 448.8a 5.46a 
 
T6 (9 bag fertilizer rate control) 62.00 101.8a 17.31abc 17.31abc 21.25a 372.8a 4.84ab 
 
T7 (9 bag fertilizer rate + NEB) 

 
63.00 

 
101.6a 

 
17.69abc 

 
17.69abc 

 
21.65a 

 
434.8a 

 
5.52a 

 
ANOVA ns ** * ** ** ** ** 

 
CV (%) 7.19 2.21 7.23 13.06 10.74 8.65 9.27 

 
HSD (0.05) 9.87 5.10 2.89 4.75 4.91 79.36 0.98 
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SUMMARY AND CONCLUSION 

The study was conducted to evaluate the efficacy of NEB blended on to Urea granules

at varying dosage rates of complete fertilizer on the growth and yield performance of 

transplanted lowland rice during wet season cropping of 2019. The experiment was 

conducted at a farmer’s field in Rizal, Alicia, Isabela, Philippines from June 2019 to 

December 2019. 

The trial was laid out in a Randomized Complete Block Design with four (4) replications 

using the following treatments:  T1 – Control (no fertilizer), T2 – 4 bag Fertilizer Rate 

Control, T3 – 4 bag Fertilizer Rate + NEB, T4 – 6 bag Fertilizer Rate Control, T5 – 6 bag 

Fertilizer Rate + NEB, T6 – 9 bag Fertilizer Rate Control, and T7 – 9 bag Fertilizer Rate 

+ NEB.

The intent of the study design was to compare the same dosage rate of fertilizer with 

and without NEB (T2 vs T3, T4 vs T5 and T6 vs T7).   The objective is to determine if 

the addition of NEB at the same quantity of fertilizer had favorable impact on the yield 

and growth factors of paddy rice.  

All data were subjected to statistical analysis following the RCBD experimental design 

and the differences among treatment means was compared using the Tukey’s Honest 

Significant Differences (HSD) Test. 

 Result of the study revealed that the growth and yield of rice are significantly 

affected by the application of NEB mixed urea for the 6 bag fertilizer dosage rate.   All 

three fertilizer dosage rate comparisons showed consistent numberical advantages on 

agronomic data and grain yield, but the 6 bag fertilizer dosage provided the 

statistically significant grain yield.  

It was also evident from the result of the study that the average tiller count at harvest 

per hill, number of panicles/m2, straw weight at harvest/6.25m2, and grain yield are 
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higher when applied with NEB mixed urea combined with complete fertilizer at 

different rates.  Hence, it can be concluded that better growth and yield performance 

of rice can be achieved through the application of NEB mixed urea in combination with 

complete fertilizer.  However, the grain yield at the 9 bag fertilizer dosage with NEB at 

5.52 tons/ha was statistically equivalent to the 6 bag fertilizer dosage at 5.46 tons/ha, 

therefore it can be concluded that  addition of the extra 3 bags of fertilizer did not 

increase the grain yield.   

Prepared by: 
(Sgd.)  
BILEY E. TEMANEL 
PNT 227 
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 4m 

0.5m

 5m 

EXPERIMENTAL LAYOUT 
Randomized Complete Block Design 

I                 II                    III IV 

   

 
Legend: 

Treatments: 
T1 – no fertilizer 
T2 – 4 bag fertilizer rate control 
T3 – 4 bag fertilizer rate + NEB 
T4 – 6 bag fertilizer rate control  
T5 – 6 bag fertilizer rate + NEB 

  T6 – 9 bag fertilizer rate control 
     T7– 9 bag fertilizer rate + NEB  

   Total Area   ------------------------------------ 847.00 square meters 
Block Size --------------------------------- 5.0 meters x 38.5 meters 

T5 T1

T1

T4 T6

T3

1 m 

T7T1

T2

T4T6

T7

T2 T3T5

T3 T5T4

22.0 m 

38.5 m

T1

T4

T2

T7

T3

T6

T7 T5T2T6
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 Plot Size  --------------------------------- 5.0 meters x 5.0 meters 
 Alleyways between Blocks ------------------ 1.0 meter 
 Distance between Plots------------------------0.5 meter 

 

Appendix Table 1. Analysis of variance on the plant height (cm)  of rice (NSIC 
Rc 218) at 30 DAT as affected by the application of varying rates of 
NEB coated on urea at different dosage rates of complete fertilizer. 

                                                                                                                           
--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep        3         3.4353       1.1451   0.06    0.9781 

treat.     6       300.9598      50.1600   2.81    0.0415 

Error     18       321.3616      17.8534                  

Total     27       625.7567                               

--------------------------------------------------------- 

 

ns-  not significant  
cv : 7.19% 
 
 

Appendix Table 2. Analysis of variance on the number of tillers of rice (NSIC 
Rc 218) at 30 DAT as affected by the application of varying rates of 
NEB coated on urea at different dosage rates of complete fertilizer.. 

---------------------------------------------------------    

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep        3        68.6607      22.8869    14.90  0.0000 

treat.     6        55.3661       9.2277     6.01  0.0014 

Error     18        27.6518       1.5362                  

Total     27       151.6786                               

--------------------------------------------------------- 

*  :significant at 1% level 
cv : 7.23% 
 
 
Appendix Table 3. Analysis of variance on plant height at maturity, cm, of rice 

(NSIC Rc 218) as affected by the application of varying rates of NEB 
coated on urea at different dosage rates of complete fertilizer. 

--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep        3       134.8200      44.9400     9.42  0.0006 

treat.     6       271.6671      45.2779     9.49  0.0001 

Error     18        85.8700       4.7706                  

Total     27       492.3571                               

--------------------------------------------------------- 

 

** :  significant at 1% level 
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cv : 2.21% 

Appendix Table 4. Analysis of variance on the ave. tiller count/hill at maturity of 
rice (NSIC Rc 218) as affected by the application of varying rates of 
NEB coated on urea at different dosage rates of complete fertilizer. 

--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep 3 21.4443 7.1481 1.72  0.1979 

treat. 6 209.6586 34.9431 8.43  0.0002 

Error 18 74.6357 4.1464

Total 27 305.7386

--------------------------------------------------------- 

** :  significant at 1% level 
cv : 13.06% 

Appendix Table 5. Analysis of variance on the number of panicle/m2 of rice 
(NSIC RC 218) as affected by the application of varying rates of NEB 
coated on urea at different dosage rates of complete fertilizer. 

--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep 3 8936.1071 2978.7024 2.58  0.0854 

treat. 6 111858.928 18643.154 16.16  0.0000 

Error 18 20767.642 1153.757

Total 27 141562.678

--------------------------------------------------------- 

** : significant at 1% level 
cv : 8.65%  

Appendix Table 6. Analysis of variance on straw weight (kg/6.25m2) of rice 
(NSIC Rc 218) at harvest  as affected by the application of varying 
rates of NEB coated on urea at different dosage rates of complete 
fertilizer. 

--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep 3 45.4443 15.148 3.43  0.0394 

treat. 6 162.739 27.123  6.14  0.0012 

Error 18 79.540 0.2479

Total 27 287.724

--------------------------------------------------------- 

** : significant at 1% level 
cv : 10.74% 
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Appendix Table 7. Analysis of variance on Grain yield, ton/ha of rice (NSIC Rc 
218)  as affected by the application of varying rates of NEB coated 
on urea at different dosage rates of complete fertilizer. 

--------------------------------------------------------- 

Source    DF  Sum of Square  Mean Square  F Value Pr(> F) 

--------------------------------------------------------- 

rep        3         1.5458       0.5153     2.88  0.0646 

treat.     6        21.8335       3.6389    20.34  0.0000 

Error     18         3.2202       0.1789                  

Total     27        26.5995                               

--------------------------------------------------------- 

**  : significant at 1% level 
cv : 9.27% 
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Evaluation of three dosage rates of NEB Root Exudates in paddy rice, 
Barangay Cawongan, Padre Garcia, Batangas, Philippines 

Researcher : Dario M. Huelgas, Ph.D. 
Marawoy, Lipa City 
Mobile Number : 0917 306 5246 
FPA Accreditation No. PNT 145  

Duration of Study: July to October 2019 

I. Introduction:

Rice is the most important grain crop in the Philippines, employing about 2.5 million 

Filipinos. The average rice farm size is 1.5 to 2.0 hectares per farm family with the average 

yield per hectare below 4.0 tons.  In 2018, Philippine’s rice production was 14,347,993 metric 

tons for irrigated system and 4,718,100 metric tons for rainfed.  The area harvested for rice 

totalled 4,800,406 hectares, of which 3,286,152 hectares irrigated and 1,514,253 rainfed. 

Computed total harvest to area harvested is 3.972 tons per hectare. CALABARZON region 

produced 336,835 metric tons for irrigated and 83,397 metric tons for rainfed. Batangas 

province, where Padre Garcia is located, produced 32,390 metric tons for irrigated system 

and 14,919 metric tons for rainfed (Philippine Statistics Authority, 2018).  

The country’s average rice production is very low, with only 3.972 tons per hectare 

grain yield in 2018. In many developing countries, yields of irrigated rice are only about 4 to 

6 tons/ha, while the potential yield of modern rice varieties is 10 to 11 tonnes per hectare 

under tropical humid conditions (FAO, 2004).  

There is a need to increase the production of palay either by improving the agronomic 

systems, breeding, and/or nutrient use efficiency. 

Root exudates offer the farmer an agronomic tool that can increase the yield of palay. 

Root exudates refer to a suite of substances that are secreted by the roots of living plants into 

the rhizosphere and microbially modified products of these substances. They consist of low-

molecular-weight organic compounds that are freely and passively released root-cell material 
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and mucilage associated with roots. Root exudates are known to influence growth and 

establishment of crop and weed species, and these are released from living root systems.    

The use of root exudates in rice production may increase production, hence this trial. 

 

II. Objective: 

 Measure the grain yield of paddy rice to determine the optimal blending rate of NEB 

on both at both 100% urea and 50% urea rates 

  

 

III. Materials and Methods 

 
1. Experimental Site 

 The experimental site is located in Barangay Cawongan, Padre Garcia, Batangas. The 

site is usually planted with lowland rice and vegetables. The soil series in Padre Garcia are 

Guadalupe series and Lipa series. The experimental site has a textural classification of Clay. 

The area is flat and accessible for monitoring. Irrigation is available almost any time of the 

year coming from a deep well located near the site. 

 

2. Selection of Crop Variety 

 The rice variety used in the study is NSIC-RC238. The average yield of this variety is 6.4 

tons per hectare, the maximum yield is 10.6 tons per hectare. This variety has a maturity of 

110 days. Planting distance is 20cm x 20cm. The variety was the most common variety planted 

in Padre Garcia community. 

 

3. Soil sampling and analysis 

 A soil sample was collected prior to land preparation and planting. The composite soil 

sample was collected from 10 holes of a depth of 15 cm. After mixing the soil from these 

holes, a kilogram was analyzed for nutrient content.    

 

4. Application of treatments 

 There were nine treatments. The different treatments are as follows: 
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Treatment Summary 

NEB Blending Rate Fertilizer #1 
Basal 

Fertilizer App #2 
Tillering Stage 

Fertilizer App #3 
Booting Stage 

T1 No Fertilizer Control ----- ----- ----- 

T2 50% Urea Control 100 kg 14-14-14/HA            
NO NEB 

50 kg urea/HA           
50% urea rate 

NO NEB 

50 kg urea/HA           
50% urea rate 

NO NEB 

T3 100% Urea Control 100 kg 14-14-14/HA             
NO NEB 

100 kg urea/HA         
100% urea rate 

NO NEB 

100 kg urea/HA         
100% urea rate 

NO NEB 

T4 3 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

50 kg urea/HA           
50% urea rate       

NEB at 3 L/ton rate 

50 kg urea/HA           
50% urea rate       

NEB at 3 L/ton rate 

T5 4 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

50 kg urea/HA           
50% urea rate       

NEB at 4 L/ton rate 

50 kg urea/HA           
50% urea rate       

NEB at 4 L/ton rate 

T6 5 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

50 kg urea/HA           
50% urea rate       

NEB at 5 L/ton rate 

50 kg urea/HA           
50% urea rate       

NEB at 5 L/ton rate 

T7 3 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

100 kg urea/HA         
100% urea rate    

NEB at 3 L/ton rate 

100 kg urea/HA         
100% urea rate    

NEB at 3 L/ton rate 

T8 4 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

100 kg urea/HA         
100% urea rate    

NEB at 4 L/ton rate 

100 kg urea/HA         
100% urea rate    

NEB at 4 L/ton rate 

T9 5 L NEB per ton 100 kg 14-14-14/HA       
NO NEB 

100 kg urea/HA         
100% urea rate    

NEB at 5L/ton rate 

100 kg urea/HA         
100% urea rate    

NEB at 5L/ton rate 

7. Experimental Design

The experiment was laid out in randomized complete block design with three 

replications. Each experimental unit has an area of 25sqm with a dimension of 5m x 5m.  

V. Cultural Management

1. Land Preparation

The experimental field was plowed, harrowed and levelled using a hand-held tractor. 

Small paddy plots measuring 5x5 m2 were made manually using spade. A total of 27 paddy 

plots were established.   An irrigation canal was constructed in between blocks to avoid 

contamination. 
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2.  Sowing and Transplanting 

 Seedlings were prepared using "dapog system". Seedlings were transplanted at 15 

days after sowing. Two seedlings per hill were transplanted in the field at a distance of 20cm 

x20cm. Thinning was done after a week. Replanting of missing hills was done but only up to a 

week after transplanting.  

 

3. Water Management 

 The usual water management practices for irrigated rice were followed.  After 

transplanting, water level was maintained at 3cm, and was gradually increased to 5-10cm 

(with increasing plant height) and remained there until the field was drained 7-10 days before 

harvest. To avoid contaminations between plots, canals were dugout between blocks. The 

plots were saturated before each fertilizer applications. 

 

4. Pest Management 

 Weeds were removed with a manual weeder immediately after fertilizer applications. 

Spot weeding was done whenever necessary.  

 Regular monitoring of the rice plants was done to prevent disease outbreak.  Infected 

plants showing unusual signs such as white or yellow streaks on the leaves, stunting, burning 

and tungro symptoms were immediately removed and burn.   

 Insect infestation was managed by applying insecticides appropriate to the target 

insect pest. 

 

5. Harvesting 

 The rice grains were harvested manually when the grains is 80-85% straw colored. Each 

plot was harvested separately per treatment and replicates. The grains were manually 

harvested using a sickle. Yield and yield data were measured from the net plot. Threshing was 

also done manually. After threshing, the grains were cleaned by winnowing. 
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6. Data Gathered

Data before harvest 

a. Tiller count at 30 DAT (Number per sq.m.). Four-corner hills, totalling 16 hills,

outside the net plot (net plot was 2.5m x 2.5m) were utilized for agronomic data.

These hills were tagged. The number of tillers was gathered from these tagged

hills. The area occupied by 16 hills is 0.64 sq.m. The count was converted to

number per sq.m.

b. Plant height at 30 DAT. The plant height at 30 DAT was measured from 16 tagged

hills

Data at harvest 

a. Plant height at harvest.

b. Tiller count at harvest

c. Straw yield (tons per hectare). The plants were cut close to the ground level per net

plot area of 6.25 sqm and the rice straws were weighed after threshing. The weight

was converted to tons per hectare.

d. Root weight. Tagged hills were uprooted, and soil particles were removed from the

roots. The roots were detached from the plant by cutting at the base of the rice

crop. Roots were weighed and converted to root weight per plant.

e. Grain yield (tons per hectare). The grain yields per 6.25 sqm net plot (2.5sqm x

2.5sqm) were measured and moisture content determined, and measurements

were converted to weight at 14% MC. Yields were converted to tons per hectare.

7. Data analysis and interpretation

ANOVA was used to determine the significance of the treatments. LSD was used to 

compare the means of significant treatments. 
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VI. Results 

Rice seedlings were sown on June 15, 2019. Transplanting of rice and basal application 

of fertilizers were done on July 3, 2019 (18 Days After Sowing, DAS). Second application of 

fertilizers was done on the tillering stage at 37 Days After Transplanting (37 DAT) (August 9, 

2019) and the third and final application of fertilizers on August 25, 2019 (53 DAT). Harvesting 

was done on October 6, 2019.  

     

1. Soil Fertility Data 

Soil sample submitted to the Regional Soils Laboratory of Region 4A revealed that the 

area has a pH of 7.31, Organic Matter of 1.5 percent, Phosphorus of 11 ppm and Potassium 

of 59 ppm.  Based on the analysis, the nutrient requirement  rice is 100N-7P-20K or 4 bags 

ammonium sulphate (21-0-0-24), 1 bag complete (14-14-14) and 21.5 kg muriate of potash 

(0-0-60) fertilizers at planting, and 2 & ¼ bags ammonium sulphate (21-0-0-24) at panicle 

initiation. 

 

2. Number of Tiller 30 DAT 

 The first application of NEB was applied at 37 DAT.   Thus, the 30 DAT tiller count was 

not influenced by NEB. The basal application of fertilizer (applied at transplanting) was the 

same for treatments T2 – T9.   The only difference was the untreated control, T1 that received 

no fertilizer.   Only the application of basal fertilizers has affected the number of tillers, hence, 

the unfertilized control significantly shows the said influence. Please refer to Table 1 for the 

summary table of data before harvest. 

Statistical analysis done on the number of tillers at 30 DAT revealed that the tillers of 

rice plants applied with the different treatments were not significantly different from each 

other, except the control (T1).  Numerically, the greatest number of tillers was observed from 

plants applied with 100% urea coated with 5L NEB per ton of urea (T9) with 308 tillers per 

sqm.   The lowest number of tillers came from the unfertilized control (T1) with 179.87 tillers 

per sqm. The NEB applied has not affected the number of tillers of rice plants, this is because 

the first application of treatments was done on the 37th DAT.    
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3. Plant Height at 30 DAT

The first application of NEB was applied at 37 DAT.   Thus, the 30 DAT plant height was 

not influenced by NEB. The basal application of fertilizer (applied at transplanting) was the 

same for treatments T2 – T9.   The only difference was the untreated control, T1 that received 

no fertilizer.   Only the application of basal fertilizers has affected the plant height, hence, the 

unfertilized control significantly shows the said influence. Please refer to Table 1 for the 

summary table of data before harvest. 

Data on plant height at 30 DAT revealed the same result as the number of tillers at 30 

DAT. In both parameters, the basal application of fertilizers have affected the results when 

comparing T1 vs T2-T9.  Numerically, the greatest plant height observed was 34.97cm (T4) 

while the least was 29.17 cm, however numberical differences were not statistically 

significant.  Please see Table 1 for the summary table. 

4. Number of Tillers at Harvest

NEB was applied at 37 and 53 DAT, so differences in the agronomic data at harvest 

were a result of NEB.   At harvest, significant differences were observed on the number of 

tillers (Please refer to Table 2 for the summary table on agronomic data at harvest). The 

greatest number of tillers was observed from the 100% urea treatment coated with 5L NEB 

Table 1. Summary table, agronomic data before harvest, Padre Garcia, Batangas,
October 2019

T1 Control 179.87 c 29.17 b

T2 50% Urea Control 300.80 ab 34.67 a

T3 100% Urea Control 299.17 ab 34.93 a

T4 3 L NEB per ton, 50% Urea 301.10 ab 34.97 a

T5 4 L NEB per ton, 50% Urea 299.13 ab 35.33 a

T6 5 L NEB per ton, 50% Urea 297.42 b 31.43 a

T7 3 L NEB per ton, 100% Urea 300.00 ab 34.17 a

T8 4 L NEB per ton, 100% Urea 297.35 b 33.97 a

T9 5 L NEB per ton, 100% Urea 308.42 a 33.73 a

CV 2.08 3.64

LSD 10.3504 2.1182

TREATMENT No of Tillers 30 
DAT, per sqm

Plant Height 30 
DAT, cm
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per ton of urea (Treatment 9) with 568.33 tillers per sqm. This was followed with the number 

of tillers applied with 100% urea treatment coated with 3L NEB per ton of urea (Treatment 

7), 100% urea treatment coated with 4L NEB per ton of urea (Treatment 8) and 50% urea 

treatment coated with 5L NEB per ton of urea (Treatment 6) with 478.33 tillers per sqm, 

483.33 tillers per sqm and 425.00 tillers per sqm, respectively. The 50% urea treatment coated 

with 3L NEB per ton of urea (Treatment 4) and 50% urea treatment coated with 4L NEB per 

ton of urea (Treatment 5) yielded number of tillers of 375.00 per sqm and 408.33 per sqm, 

respectively. Those rice crops applied with urea without NEB coating have tillers of 341.67 

per sqm (50% urea control) and 391.67 per sqm (100% urea control). Least number of tillers 

was observed from the unfertilized control with 290 tillers per sqm (Treatment 1).  

 

 

  

5. Plant Height at Harvest 

 At harvest, the different treatments did not show significant differences in regards to 

the plant height, except for the unfertilized control (Treatment 1). The greatest measurement 

on plant height was 122.50 cm, while the least was 93.33 cm.  See Table 2 for the summary 

table on agronomic data at harvest. 

 

 

6. Number of Panicles 

 The number of panicles was measured on harvest. Based on the statistical analysis, 

the greatest number of panicles was observed from 100% urea treatments coated with 5L 

NEB per ton of urea (Treatment 9) with 490.00 panicles per sqm. The said measurement was 

Table 2. Summary table, agronomic data at harvest, Padre Garcia, Batangas, October 2019

T1 Control 290.00                e 93.33                  b 261.67   f 14.01     f

T2 50% Urea Control 341.67                de 111.00                a 306.67   ef 20.54     de

T3 100% Urea Control 391.67                cd 113.44                a 343.33   cde 17.29     ef

T4 3 L NEB per ton, 50% Urea 375.00                cd 112.33                a 338.33   cd 30.22     bc

T5 4 L NEB per ton, 50% Urea 408.33                cd 122.50                a 375.00   bcd 25.53     cd

T6 5 L NEB per ton, 50% Urea 425.00                bc 121.06                a 385.00   bcd 29.28     bc

T7 3 L NEB per ton, 100% Urea 478.33                b 119.68                a 406.67   bc 30.25     bc

T8 4 L NEB per ton, 100% Urea 483.33                b 117.80                a 436.67   ab 31.31     b 

T9 5 L NEB per ton, 100% Urea 568.33                a 120.11                a 490.00   a 39.09     a

CV 9.41 7.56 10.16 12.18

LSD 68.0512 14.9934 65.305 5.5623

TREATMENT No of Tillers at 
Harvest, per sqm

Plant Height at 
Harvest, cm

No of Panicles, 
per sqm Root Weight, g
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not significantly different from the observation on the number of panicles of plants applied 

with 100% urea treatment coated with 4L NEB per ton urea (Treatment 8) with 436.67 

panicles per sqm. The application of 100% urea coated with 3L NEB per ton of urea yielded a 

panicle count of 406.67 per sqm (Treatment 7). Plants applied with 50% urea treatment 

coated with 3L, 4L and 5L NEB per ton urea (Treatment 4, Treatment 5 and Treatment 6) were 

observed to have panicle counts of 338.33, 375.00, and 385.00, respectively. Plants applied 

with 50% urea control was observed to have a panicle count of 306.67, while those applied 

with 100% urea control with 343.33. Least observation came from unfertilized control with 

261.67 panicles per sqm. Refer to Table 2 for the summary table on agronomic data at 

harvest. 

7. Root Weight

Data on root weight reveals that rice plants applied with 100% urea treatment coated 

with 5L NEB per ton of urea (treatment 9) have root weight significantly the greatest among 

treatments with 39.09 g per plant. Following the said treatment is the root weight of rice 

plants applied with 100% urea treatment coated with 4L NEB per ton of urea (Treatment 8) 

with 31.31 g per plant. The application of 100% urea treatment coated with 3L NEB per ton 

of urea (Treatment 7) yielded a root weight of 30.25 g per plant. The application of 50% urea 

treatment coated with 3L, 4L and 5L NEB (Treatment 4, Treatment 5 and Treatment 6) per 

ton of urea resulted to root weights of 30.22 g, 25.53 g, and 29.28 g per plant, respectively. 

The application of 50% urea control and 100% urea control yielded root weights of 20.54 g 

and 17.29 g, respectively. Unfertilized control has root weight of 14.01 g per plant. Please 

refer to Table 2 for the summary table on agronomic data.   

8. Straw Weight

Result of the statistical analysis on straw weight showed that the application of 100% 

urea treatment coated with 3L, 4L and 5L NEB (Treatment 7, Treatment 8 and Treatment 9) 

per ton of urea have resulted to a straw weight of 13.57 tons per hectare, 14.47 tons per 

hectare and 14.66 tons per hectare, respectively (Refer to Table 3 for the summary table on 

straw and grain weights). The application of 50% urea treatment coated with 3L, 4L and 5L 

NEB (Treatment 4, Treatment 5 and Treatment 6) yielded straw weights of 9.9 tons per 

hectare, 11.21 tons per hectare and 11.98 tons per hectare, respectively. The application of 
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50% and 100% urea control (Treatment 2 and Treatment 3) were measured to have straw 

weights of 8.89 and 10.23 tons per hectare. The unfertilized control yielded a straw weight of 

5.15 tons per hectare.  

 

 

 

9. Grain Weight 

The objective of this study was to identify the optimal blending rate at the 50% urea 

dosage as well as the 100% urea dosage.   T2, the 50% urea control treatment, had equal 

quantity of fertilizer (including urea) to T4, T5 and T6, but these later treatments included 3, 

4 and 5 L NEB per ton urea, respectively.    

Treatment 2, which is 50% urea control, yielded 2.82 tons per hectare.   On the other 

hand, the application of 50% urea treatment coated with 3L, 4L and 5L NEB (Treatment 4, 

Treatment 5 and Treatment 6) per ton of urea yielded grain weights of 3.30 tons per hectare, 

3.75 tons per hectare and 3.97 tons per hectare, respectively.   This represents a yield increase 

of 0.48, 0.93 and 1.15 tons per hectare yield increase.   The 5 L/ton dosage was statistically 

significant. 

Treatment 3, which is 100% urea control, yielded 3.43 tons per hectare.   On the other 

hand, the application of 100% urea treatment coated with 3L, 4L and 5L NEB (Treatment 7, 

Treatment 8 and Treatment 9) per ton of urea yielded grain weights of 4.20 tons per hectare, 

Table 3. Summary table, straw yield and grain yield data, Padre Garcia, Batangas,
          October 2019

T1 Control 5.15                    f 0.86                    e

T2 50% Urea Control 8.89                    e 2.82                    d

T3 100% Urea Control 10.23                  cde 3.43                    c 

T4 3 L NEB per ton, 50% Urea 9.90                    de 3.30                    cd

T5 4 L NEB per ton, 50% Urea 11.21                  cd 3.75                    bc

T6 5 L NEB per ton, 50% Urea 11.98                  bc 3.97                    ab

T7 3 L NEB per ton, 100% Urea 13.57                  ab 4.20                    a

T8 4 L NEB per ton, 100% Urea 14.47                  a 4.90                    a

T9 5 L NEB per ton, 100% Urea 14.66                  a 5.05                    a

CV 9.81 8.41

LSD 1.8934 0.5219

TREATMENT Straw Weight, 
tons/ha

Grain Weight, 
tons/ha
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4.90 tons per hectare and 5.05 tons per hectare, respectively.   This represents a yield increase 

of 1.47 and 1.62 tons per hectare yield increase.   All three of the 100% urea treatment coated 

with 3L, 4L and 5L NEB (Treatment 7, Treatment 8 and Treatment 9) were statistically 

significant compared to the equal quantity of urea control, T3.   Least grain yield came from 

unfertilized control with 0.86 tons per hectare. Please refer to Table 3 for the summary table 

on straw and grain yield. 

   

VII. Conclusion and Recommendations 

 The application of NEB significantly provided beneficial effects on the growth and yield 

of rice. The benefits of the application of NEB can be observed with the application of the full 

dosage of urea to the rice plants as shown on the data on straw and grain yields, and 

supported with the results on the number of tillers, panicles and root weight. 

 In both the 50% and 100% urea data sets, the higher dosages of NEB had an upward 

trend.   This suggests that higher dosages of NEB may produce larger benefits.   In respect to 

the objective of the study of identifying the optimal blending rate of NEB at the 50% and 100% 

urea dosages as outlined previously, the data suggests that higher dosages of NEB may be 

optimal.    

 Limited to the three dosage rates as tested in this study, the  5L NEB per ton of urea 

provided the highest grain yield and agromonic data.   The 5 L NEB per ton urea also provided 

statistically significant results.   From these three rates, the 5 L NEB per ton urea proved to be 

the optimal blending rate. 
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Annex 1. Plant Height at 30 DAT 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 30.00 29.50 28.00 29.17b 

T2:  50% Urea Control 34.50 34.00 35.50 34.67a 

T3:  100% Urea Control 34.60 36.30 33.90 34.93a 

T4:  50% Urea + NEB at 3 L/ton urea 35.00 33.60 36.30 34.97a 

T5:  50% Urea + NEB at 4 L/ton urea 37.30 34.80 33.90 35.33a 

T6:  50% Urea + NEB at 5 L/ton urea 30.00 30.60 33.70 31.43a 

T7:  100% Urea + NEB at 3 L/ton urea 34.20 33.80 34.50 34.17a 

T8:  100% Urea + NEB at 4 L/ton urea 34.10 33.20 34.60 33.97a 

T9:  100% Urea + NEB at 5 L/ton urea 33.90 33.10 34.20 33.73a 

CV 3.64% 

LSD (0.05) 2.1182 

ANOVA TABLE 

Response Variable: Plant.Height 30DAT 

------------------------------------------------------------ 

Source DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block 2 2.0585 1.0293 0.69  0.5172 

Treatment 8 97.8296 12.2287 8.17  0.0002 

Error 16 23.9615 1.4976

Total 26 123.8496

------------------------------------------------------------ 

Summary Statistics 

--------------------------- 

  CV(%)   Plant.Height Mean 

--------------------------- 

   3.64               33.60 

--------------------------- 

Least Significant Difference (LSD) Test 

Alpha 0.05 

Error Degrees of Freedom 16 

Error Mean Square 1.4976 

Critical Value 2.1199 

Test Statistics 2.1182 

Summary of the Result: 

--------------------------------- 

Treatment means N group  

--------------------------------- 

1             29.17     3  b

2 34.67 3 a

3 34.93 3 a

4 34.97 3 a

5 35.33 3 a

6 31.43 3 a

7 34.17 3 a

8 33.97 3 a

9 33.73 3 a

---------------------------------  

Means with the same letter are not significantly different.
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Annex 2. Number of Tillers at 30 DAT 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 182.50 177.25 179.85 179.87c 

T2:  50% Urea Control 300.25 302.00 300.15 300.80ab 

T3:  100% Urea Control 297.75 299.25 300.50 299.17ab 

T4:  50% Urea + NEB at 3 L/ton urea 311.00 292.75 299.55 301.10ab 

T5:  50% Urea + NEB at 4 L/ton urea 297.25 302.15 298.00 299.13ab 

T6:  50% Urea + NEB at 5 L/ton urea 291.25 301.50 299.50 297.42b 

T7:  100% Urea + NEB at 3 L/ton urea 299.50 291.00 309.50 300.00ab 

T8:  100% Urea + NEB at 4 L/ton urea 290.50 302.00 299.55 297.35b 

T9:  100% Urea + NEB at 5 L/ton urea 312.25 300.75 309.25 308.42a 

CV    2.08% 

LSD (0.05)    10.3504 

 

 

ANOVA TABLE 

Response Variable: No.of.tillers.30DAT 

------------------------------------------------------------ 

Source       DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block         2        41.7689      20.8844     0.58  0.5691 

Treatment     8     39016.0283    4877.0035   136.39  0.0000 

Error        16       572.1294      35.7581                  

Total        26     39629.9267                               

------------------------------------------------------------ 

 

Summary Statistics 

----------------------------------  

  CV(%)   No.of.tillers.30DAT Mean 

----------------------------------  

   2.08                     287.03 

---------------------------------- 

Least Significant Difference (LSD) Test 

 

Alpha                             0.05 

Error Degrees of Freedom            16 

Error Mean Square              35.7581 

Critical Value                  2.1199 

Test Statistics                10.3504 

 

Summary of the Result: 

----------------------------------  

Treatment      means     N group   

----------------------------------  

1             179.87     3   c     

2             300.80     3 ab      

3             299.17     3 ab      

4             301.10     3 ab      

5             299.13     3 ab      

6             297.42     3  b      

7             300.00     3 ab      

8             297.35     3  b      

9             308.42     3 a       

----------------------------------  

Means with the same letter are not significantly different. 
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Annex 3. Plant Height at Harvest 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 118.00 78.00 84.00 93.33b 

T2:  50% Urea Control 111.00 109.00 113.00 111.00a 

T3:  100% Urea Control 116.00 103.00 121.33 113.44a 

T4:  50% Urea + NEB at 3 L/ton urea 111.00 108.00 118.00 112.33a 

T5:  50% Urea + NEB at 4 L/ton urea 117.00 124.50 126.00 122.50a 

T6:  50% Urea + NEB at 5 L/ton urea 122.00 125.00 115.67 121.06a 

T7:  100% Urea + NEB at 3 L/ton urea 117.00 121.78 120.25 119.68a 

T8:  100% Urea + NEB at 4 L/ton urea 116.60 116.56 120.25 117.80a 

T9:  100% Urea + NEB at 5 L/ton urea 118.74 122.08 119.51 120.11a 

CV 7.56% 

LSD (0.05) 14.9934 

ANOVA TABLE 

Response Variable: Plant.Height.at.Harvest 

------------------------------------------------------------ 

Source DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block 2 91.7549 45.8775 0.61  0.5548 

Treatment 8 1926.5911 240.8239 3.21  0.0225 

Error 16 1200.5421 75.0339

Total 26 3218.8881

------------------------------------------------------------ 

Summary Statistics 

-------------------------------------- 

  CV(%)   Plant.Height.at.Harvest Mean 

-------------------------------------- 

   7.56                         114.58 

--------------------------------------

Least Significant Difference (LSD) Test 

Alpha 0.05 

Error Degrees of Freedom 16 

Error Mean Square 75.0339 

Critical Value 2.1199 

Test Statistics 14.9934 

Summary of the Result: 

---------------------------------- 

Treatment means N group  

---------------------------------- 

1 93.33 3  b

2 111.00 3 a

3 113.44 3 a

4 112.33 3 a

5 122.50 3 a

6 121.06 3 a

7 119.68 3 a

8 117.80 3 a

9 120.11 3 a

----------------------------------  

Means with the same letter are not significantly different. 
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Annex 4. Number of Tillers at Harvest 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 300.00 280.00 290.00 290.00e 

T2:  50% Urea Control 370.00 335.00 320.00 341.67de 

T3:  100% Urea Control 410.00 400.00 365.00 391.67cd 

T4:  50% Urea + NEB at 3 L/ton urea 405.00 395.00 325.00 375.00cd 

T5:  50% Urea + NEB at 4 L/ton urea 435.00 405.00 385.00 408.33cd 

T6:  50% Urea + NEB at 5 L/ton urea 465.00 420.00 390.00 425.00bc 

T7:  100% Urea + NEB at 3 L/ton urea 505.00 460.00 470.00 478.33b 

T8:  100% Urea + NEB at 4 L/ton urea 510.00 465.00 475.00 478.33b 

T9:  100% Urea + NEB at 5 L/ton urea 555.00 480.00 670.00 568.33a 

CV    9.41% 

LSD (0.05)    68.0512 

 

ANOVA TABLE 

Response Variable: No.of.Tillers.at.Harvest 

------------------------------------------------------------ 

Source       DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block         2      6368.5185    3184.2593     2.06  0.1599 

Treatment     8    166212.9630   20776.6204    13.44  0.0000 

Error        16     24731.4815    1545.7176                  

Total        26    197312.9630                               

------------------------------------------------------------ 

 

Summary Statistics 

---------------------------------------  

  CV(%)   No.of.Tillers.at.Harvest Mean 

---------------------------------------  

   9.41                          417.96 

---------------------------------------  

 

Least Significant Difference (LSD) Test 

 

Alpha                               0.05 

Error Degrees of Freedom              16 

Error Mean Square              1545.7176 

Critical Value                    2.1199 

Test Statistics                  68.0512 

 

Summary of the Result: 

----------------------------------  

Treatment      means     N group   

----------------------------------  

1             290.00     3     e   

2             341.67     3    de   

3             391.67     3   cd    

4             375.00     3   cd    

5             408.33     3   cd    

6             425.00     3  bc     

7             478.33     3  b      

8             483.33     3  b      

9             568.33     3 a       

----------------------------------  

Means with the same letter are not significantly different. 
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Annex 5. Number of Panicles at Harvest 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 270.00 240.00 275.00 261.67f 

T2:  50% Urea Control 310.00 310.00 300.00 306.67ef 

T3:  100% Urea Control 350.00 350.00 330.00 343.33cde 

T4:  50% Urea + NEB at 3 L/ton urea 325.00 370.00 320.00 338.33de 

T5:  50% Urea + NEB at 4 L/ton urea 405.00 380.00 320.00 338.33bcd 

T6:  50% Urea + NEB at 5 L/ton urea 410.00 395.00 350.00 385.00bcd 

T7:  100% Urea + NEB at 3 L/ton urea 430.00 405.00 385.00 406.67bc 

T8:  100% Urea + NEB at 4 L/ton urea 435.300 425.00 450.00 436.67ab 

T9:  100% Urea + NEB at 5 L/ton urea 445.00 435.00 590.00 490.00a 

CV 10.16% 

LSD (0.05) 65.3054 

ANOVA TABLE 

Response Variable: No.of.Panicles 

------------------------------------------------------------ 

Source DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block 2 274.0741 137.0370 0.10  0.9087 

Treatment     8 113640.7407   14205.0926 9.98  0.0001 

Error 16 22775.9259 1423.4954

Total 26 136690.7407

------------------------------------------------------------ 

Summary Statistics 

----------------------------- 

  CV(%)   No.of.Panicles Mean 

----------------------------- 

  10.16                371.48 

-----------------------------

Least Significant Difference (LSD) Test 

Alpha 0.05 

Error Degrees of Freedom 16 

Error Mean Square 1423.4954 

Critical Value 2.1199 

Test Statistics 65.3054 

Summary of the Result: 

----------------------------------- 

Treatment means N group   

----------------------------------- 

1 261.67 3 f  

2 306.67 3 ef  

3 343.33 3   cde   

4 338.33 3 de   

5    375.00 3  bcd

6 385.00 3  bcd

7 406.67 3  bc

8 436.67 3 ab

9 490.00 3 a

-----------------------------------  

Means with the same letter are not significantly different. 
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Annex 6. Straw Weight 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 5.60 4.67 5.18 5.15f 

T2:  50% Urea Control 8.61 9.09 8.96 8.89e 

T3:  100% Urea Control 12.06 9.44 9.18 10.23cde 

T4:  50% Urea + NEB at 3 L/ton urea 9.28 10.02 10.40 9.90de 

T5:  50% Urea + NEB at 4 L/ton urea 12.35 10.11 11.17 11.21cd 

T6:  50% Urea + NEB at 5 L/ton urea 12.74 11.42 11.78 11.98bc 

T7:  100% Urea + NEB at 3 L/ton urea 14.69 11.42 14.59 13.57ab 

T8:  100% Urea + NEB at 4 L/ton urea 16.16 12.22 15.04 14.47a 

T9:  100% Urea + NEB at 5 L/ton urea 15.65 12.90 15.42 14.66a 

CV    9.81% 

LSD (0.05)    1.8934 

 

ANOVA TABLE 

Response Variable: Straw.Weight 

------------------------------------------------------------ 

Source       DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block         2        18.4842       9.2421     7.72  0.0045 

Treatment     8       227.2751      28.4094    23.74  0.0000 

Error        16        19.1451       1.1966                  

Total        26       264.9045                               

------------------------------------------------------------ 

 

Summary Statistics 

---------------------------  

  CV(%)   Straw.Weight Mean 

---------------------------  

   9.81               11.15 

--------------------------- 

Least Significant Difference (LSD) Test 

 

Alpha                             0.05 

Error Degrees of Freedom            16 

Error Mean Square               1.1966 

Critical Value                  2.1199 

Test Statistics                 1.8934 

 

Summary of the Result: 

----------------------------------  

Treatment     means     N group    

----------------------------------  

1              5.15     3      f   

2              8.89     3     e    

3             10.23     3   cde    

4              9.90     3    de    

5             11.21     3   cd     

6             11.98     3  bc      

7             13.57     3 ab       

8             14.47     3 a        

9             14.98     3 a        

----------------------------------  

Means with the same letter are not significantly different. 
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Annex 7. Root Weight 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 16.40 14.83 10.80 14.01f 

T2:  50% Urea Control 21.00 22.17 18.45 20.54de 

T3:  100% Urea Control 22.20 17.37 12.29 17.29ef 

T4:  50% Urea + NEB at 3 L/ton urea 29.60 31.95 29.11 30.22bc 

T5:  50% Urea + NEB at 4 L/ton urea 30.80 25.21 20.57 25.53cd 

T6:  50% Urea + NEB at 5 L/ton urea 33.20 29.78 24.88 29.28bc 

T7:  100% Urea + NEB at 3 L/ton urea 36.80 28.62 25.34 30.25bc 

T8:  100% Urea + NEB at 4 L/ton urea 39.00 29.50 25.43 31.31b 

T9:  100% Urea + NEB at 5 L/ton urea 50.40 35.81 31.07 39.09a 

CV    12.18% 

LSD (0.05)    5.5623 

 

ANOVA TABLE 

Response Variable: Root.Weight 

------------------------------------------------------------ 

Source       DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block         2       369.5232     184.7616    17.89  0.0001 

Treatment     8      1484.0067     185.5008    17.96  0.0000 

Error        16       165.2279      10.3267                  

Total        26      2018.7578                               

------------------------------------------------------------ 

 

Summary Statistics 

--------------------------  

  CV(%)   Root.Weight Mean 

--------------------------  

  12.18              26.39 

-------------------------- 

Least Significant Difference (LSD) Test 

 

Alpha                             0.05 

Error Degrees of Freedom            16 

Error Mean Square              10.3267 

Critical Value                  2.1199 

Test Statistics                 5.5623 

 

Summary of the Result: 

----------------------------------  

Treatment     means     N group    

----------------------------------  

1             14.01     3      f   

2             20.54     3    de    

3             17.29     3     ef   

4             30.22     3  bc      

5             25.53     3   cd     

6             29.29     3  bc      

7             30.25     3  bc      

8             31.31     3  b       

9             39.09     3 a        

----------------------------------  

Means with the same letter are not significantly different. 
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Annex 8. Grain Weight 

Treatments 
Replicates 

Mean 
I II III 

T1:  No Fertilizer Control 0.64 0.77 1.18 0.86e 

T2:  50% Urea Control 2.59 3.01 2.85 2.82d 

T3:  100% Urea Control 3.68 3.10 3.52 3.43c 

T4:  50% Urea + NEB at 3 L/ton urea 3.49 3.17 3.23 3.30cd 

T5:  50% Urea + NEB at 4 L/ton urea 4.13 3.49 3.65 3.75bc 

T6:  50% Urea + NEB at 5 L/ton urea 4.42 3.62 3.87 3.97ab 

T7:  100% Urea + NEB at 3 L/ton urea 4.61 3.68 4.32 4.20a 

T8:  100% Urea + NEB at 4 L/ton urea 4.70 5.28 4.70 4.90a 

T9:  100% Urea + NEB at 5 L/ton urea 5.22 4.99 4.93 5.05a 

CV    8.41% 

LSD (0.05)    0.5219 

 

ANOVA TABLE 

Response Variable: Grain.Weight 

------------------------------------------------------------ 

Source       DF  Sum of Square  Mean Square  F Value Pr(> F) 

------------------------------------------------------------ 

Block         2         0.3122       0.1561     1.72  0.2111 

Treatment     8        37.5365       4.6921    51.61  0.0000 

Error        16         1.4547       0.0909                  

Total        26        39.3034                               

------------------------------------------------------------ 

 

Summary Statistics 

---------------------------  

  CV(%)   Grain.Weight Mean 

---------------------------  

   8.41                3.59 

---------------------------  

 
Least Significant Difference (LSD) Test 

 

Alpha                             0.05 

Error Degrees of Freedom            16 

Error Mean Square               0.0909 

Critical Value                  2.1199 

Test Statistics                 0.5219 

 

Summary of the Result: 

---------------------------------  

Treatment     means     N group   

---------------------------------  

1              0.86     3     e   

2              2.82     3    d    

3              3.43     3   c     

4              3.30     3   cd    

5              3.76     3  bc     

6              3.97     3 ab      

7              4.20     3 a      

8              4.89     3 a       

9              5.05     3 a       

---------------------------------  

Means with the same letter are not significantly different. 
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Efficacy Evaluation of NEB Root Exudates on Combination of different 

dosage rate of Inorganic Fertilizer on the Growth and Yield of 

Transplanted  Rice Grown During Wet Season Planting  

1/ Belinda G. Elming

ABSTRACT 

NEB Root Exudates (NEB) was evaluated for its efficacy on the growth 
and yield of transplanted rice grown during wet season planting on July 2019 to 
October 2019 at Barangay, Bacal II, Talavera, Nueva Ecija, Philippines. 

The objective of this study is to determine if NEB increases grain yield of 
paddy rice at the dosages of 450 or 600 ml/ha when NEB is blended on to inorganic 
fertilizer.   The study design included a no fertilizer control (T1) and three paired 
comparisons:  4 bags of fertilizer with and without NEB (T2 and T3); 6 bags of 
fertilizer with and without NEB (T4 and T5); 9 bags of fertilizer with and without 
NEB (T6 and T7).   This provides three direct comparisons to evaluate efficacy.   
Both agronomic factors were collected in addition to grain yield. 

  Research findings showed that all the agronomic characteristics of rice such 
as plant height, tiller count, panicle count, etc. as well as grain yield all showed 
statistically significant increases with the addition of NEB.   This statistically 
significant yield increase was consistent for all three of the paired treatment 
comparisons, underscoring the efficacy of the product. The grain yield increase 
ranged from 0.56 to 0.70 ton/ha yield increase. 

The higher dosages of fertilizer produced higher yields, both with and 
without NEB.   Result of the trial revealed that in order to produce the highest grain 
yield of 6.80 tons/ha during wet season cropping, the application of NEB at 600 
ml/ha coated with urea, divided equally between tillering and booting stage in 
combination with fertilizer rate of 9 bags/ha is recommended. 

____________________ 

1/ Project Leader, Central Luzon State University, Science City of Muñoz, Nueva Ecija. 
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INTRODUCTION 

  Rice is the staple food of the Filipino. The rice sufficiency program in the country is the 

battle cry of the government. Rice production in the Philippines is important to the food supply 

in the country and economy. The Philippines is the 9th largest rice producer in the world, 

accounting for 2.8% of global rice production and also the world's largest rice importer in Asia in 

2010. As such, several yield increasing strategies and initiatives are being undertaken to meet the 

goal of rice sufficiency that is important to the food supply in the country and economy.  

Proper nutrient management is one of the many factors to be considered in increasing the 

production of rice. Optimizing the dosage and fertilizer grades to be applied are necessary. The 

use of additional products such as NEB Root Exudates can be of great help to liberate additional 

nutrients needed for plant growth to produced more yield.  Simply applying higher dosages of 

fertilizer at one time can damage and maybe even kill the plants, so optimizing the efficiency of 

fertilizer usage is an attractive strategy, both for the farmer and the environment.  

  NEB Root Exudates promotes growth and development of the whole plants, including larger 

and more complex root systems, thus making the plant more efficient in absorbing nutrients from 

a greater depth and volume of soil. The overall effect of product is to make plants more efficient 

on using applied fertilizer as well as to survive in soils of low fertility level.  Growth of plants 

will be more vigorous and so therefore higher yield of crops is expected if shoots and roots of the 

plants are vigorous and have access to additional nutrients.  

This study was conducted to assess the efficacy of NEB on combination of different 

dosage rates of fertilizer on the growth and yield of rice during wet season planting. 
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OBJECTIVES 

 

1. Measure the yield of paddy rice grown with NEB coated on the urea to determine if NEB 

increases rice yields. 

2. The study was designed to included a no fertilizer control (T1) and three paired treatment 

comparisons:  4 bags of fertilizer with and without NEB (T2 and T3); 6 bags of fertilizer with 

and without NEB (T4 and T5); 9 bags of fertilizer with and without NEB (T6 and T7).   This 

provides three separate comparisons with equal dosages of fertilizer, isolating the application 

of NEB as the only variable to evaluate the impact of NEB at three fertilizer dosages.    

 

 

TIME AND PLACE OF THE TRIAL 

The study was conducted at Barangay, Bacal II, Talavera Nueva Ecija from July 2019 to 

October 2019. 

 

 

METHODOLOGY 

 

Land Preparation 

An approximate area measuring 1,075 square meters of the lowland irrigated area in 

Barangay Bacal II, Talavera Nueva Ecija was thoroughly prepared by plowing, harrowing, 

padding and leveling operations using a big and hand tractor. 

 

Experimental Design  

The experiment was laid out in Randomized Complete Block Design. The area was 

divided into three (4) blocks representing replication and each block was further subdivided into 

eight (8) plots where the different treatments were randomly assigned. A one-meter distance was 

provided between blocks and treatment plots. Levees were constructed to prevent fertilizer 

competition between adjacent plots.  
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Seedling Procurement and Selection 

Inbred variety of rice seed named NSIC Rc 222 was used and procured from Registered 

Seed Grower from Maligaya, Science City of Munoz, Nueva Ecija. Proper care and maintenance 

for seedling production was followed. Twenty five days old seedlings was used for straight 

method of transplanting at two seedlings per hill with a planting distance of 20 cm between rows 

and 20 cm between hills. 

Weeding/Irrigation 

Weeding was done twice inside the plots and thrice in the levees. Irrigation water was 

maintained 1-3 cm depth to prevent the growth of weeds until 13 days before harvest. 

Harvesting 

  Harvesting was done twice; 85 days after transplanting Treatment 1, 2 3 followed by 

Treatment 4, 5, 6 and 7 at 88 days after transplanting. 

Fertilization 

The fertilizer rate of inorganic fertilizer (4, 6, and 9 bags per hectare) was applied in three 

split applications, basal application, tillering and booting stage. Inorganic fertilizer sources were 

14-14-14, 0-0-60 (MOP) and 46-0-0 (Urea). Method of fertilizer application was broadcasting

method.

NEB was applied to the urea only at the dosage of 3 ml NEB per 1 kg urea.   Urea was 

applied at tillering and booting stages only, so NEB was applied at tiller and booting only (not at 

basal).   T3 received 75 kg urea/ha at tillering and booting stage.   At the 3 ml/kg blending rate, 

NEB was applied at 225 ml/ha at tillering and 225 ml/ha booting stage for a total of 450 ml/ha for 

T3. 

Both T5 and T7 received 100 kg urea/ha at tillering and booting stage.   At the 3 ml/kg 

blending rate, NEB was applied at 300 ml/ha at tillering and 300 ml/ha booting stage for a total 

of 600 ml/ha for T5 and T7.   Thus, the variable between the treatments was not only the quantity 

of fertilizer applied (4, 6 and 9 bag fertilizer dosages) but also the dosage of NEB was 450 ml/ha 

for T3 and 600 ml/ha total for T5 and T7.  
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Treatments 

 The following treatments including the rates and time of application were evaluated: 

 
Reference 

Fertilizer #1 

Basal 

Fertilizer App #2 

Tillering Stage 

Fertilizer App #3 

Booting Stage 

T1 No Fertilizer Control ----- ----- ----- 

T2 4 Bag Fertilizer Rate 
Control 

50 kg 14-14-14/ha                                          75 kg urea/ ha                      75 kg urea/ ha                                                          

T3 4 Bag Fertilizer Rate + 
NEB 

50 kg 14-14-14/ha                                          75 kg NEB UREA/ha                      75 kg NEB UREA/ha                      

T4 6 Bag Fertilizer Rate 
Control 

100 kg 14-14-14/ha                                          100 kg urea/ ha                     100 kg urea/ ha                      

T5 6 Bag Fertilizer Rate + 
NEB 

100 kg 14-14-14/ha                                          100 kg NEB 
UREA/ha                      

100 kg NEB UREA/ha                      

T6 9 Bag Fertilizer Rate 
Control 

200 kg 14-14-14/ha    
50 kg MOP/ha                                          

100 kg urea/HA                       100 kg urea/HA                      

T7 9 Bag Fertilizer Rate + 
NEB 

200 kg 14-14-14/ha    
50 kg MOP/ha                                          

100 kg NEB 
UREA/ha                      

100 kg NEB UREA/ha                      

 

 

Data Gathered 

 

1.   Agronomic performance were measured using 10 sample hills per plot except for grain 

yield. The four corner hills were sampled after disregarding two border rows in all sides of 

each treatment plot.  

a. Average plant height (cm) at 30 DAT - height of the representative samples (10 hills per  

plot) measured from four corner hills after disregarding the border rows at 30 DAT. 

b.  Average plant height (cm) at harvest - height of the representative samples (10 hills per 

plot) measured from four corner hills after disregarding the border rows at harvest. 

c.  Average tiller count at 30 DAT - average number of tillers of the representative samples 

(based on 10 hills per plot) at 30 DAT. 
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d.   Average tiller count at harvest - average number of tillers of the representative samples 

(based on 10 hills per plot) at harvest. 

e.   Panicle count at harvest - number of filled and unfilled panicle per hill based on 10 sample 

hills per plot at harvest. 
 

2.  Harvest data: 

a. Grain yield on  2.5 m x 2.5 m ( 6.25m2) sample size per plot. 

b. Computed grain yield (per plot and per hectare) at 14% MC 

 

 
Data were statistically analyzed following the analysis of variance for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means was done using Duncan’s 

Multiple Range Test (DMRT) at 5% level of significance. 
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Experimental Field Lay-out 
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RESULTS AND DISCUSSION 

 

NEB Root Exudates in combination of different rates of inorganic fertilizer was evaluated 

during wet season planting July to October 2019 in order to determine its efficacy on transplanted 

lowland rice. A total of seven treatments replicated four times were evaluated.  The study was 

designed to include a no fertilizer control (T1) and three paired treatment comparisons:  4 bags of 

fertilizer with and without NEB (T2 and T3); 6 bags of fertilizer with and without NEB (T4 and 

T5); 9 bags of fertilizer with and without NEB (T6 and T7).   This provides three separate 

comparisons with equal dosages of fertilizer, isolating the application of NEB as the only variable 

to evaluate the impact of NEB at three fertilizer dosages.    

 

 

Plant Height at 30 DAT and at Harvest (cm) 

Presented on Table 1 and 2 the effect of the different treatments on height of plants 30 

DAT and at harvest. Statistical analysis revealed highly significant differences on the effects of 

the different treatments over the no fertilizer control.   When evaluating the three paired treatment 

comparisons, the NEB provided statistically significant increases in plant height for all three 

comparisons, both at 30 DAT and at harvest. 

The 600 ml/ha NEB + 9 bags fertilizer per hectare rate garnered the tallest plants with 

average height of 87.76 cm, and 121.84 cm at 30 DAT and at harvest, respectively. Plants applied 

with NEB combination of Fertilizer Rate 4 and 6 bags per hectare produced heights at 30 DAT 

and at harvest which were significantly taller than the unfertilized plants. 

The result implies that the treatments which exhibited the tallest plants were probably due 

to well balanced nutrients applied coming from NEB. This indicated that inorganic fertilized plots 

applied with NEB contributed to the increased in plant height when compared to the application 

of Fertilizer Rate Control 4, 6 and 9 bags/ha fertilizer alone.  The results indicated the beneficial 

effect of NEB application together with inorganic fertilizer in increasing the growth of rice. 

Therefore, NEB blended with inorganic fertilizers (Urea) would be complementary in providing 

the nutrient requirements of rice plants. 
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Table 1.  Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 59.66 54.40 58.59 56.63 229.28 57.32e 

T2:  4 Bags Fertilizer Rate Control 68.69 69.72 69.01 68.70 276.12 69.03d 

T3:  4 Bags Fertilizer Rate + NEB 72.05 72.88 74.98 71.58 291.49 72.87c 

T4:  6 Bags Fertilizer Rate Control 74.21 75.16 75.75 75.41 300.53 75.13c 

T5:  6 Bags Fertilizer Rate + NEB 80.95 79.92 81.44 81.46 323.77 80.94b 

T6:  9 Bag Fertilizer Rate Control 83.58 80.57 82.56 77.98 324.69 81.17b 

T7:  9 Bag Fertilizer Rate + NEB 88.50 87.59 89.09 85.87 351.05 87.76a 

CV      1.81% 

LSD (0.05)      2.01 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 
 

 

Table 2.   Average plant height (cm) at harvest based on 10 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 87.71 86.95 89.45 87.69 351.80 87.95f 

T2:  4 Bags Fertilizer Rate Control 103.87 102.66 104.56 101.98 413.07 103.27e 

T3:  4 Bags Fertilizer Rate + NEB 110.84 107.40 109.63 108.71 436.58 109.15d 

T4:  6 Bags Fertilizer Rate Control 112.87 109.40 111.71 111.48 445.46 111.37c 

T5:  6 Bags Fertilizer Rate + NEB 115.80 115.72 116.18 115.68 463.38 115.85b 

T6:  9 Bag Fertilizer Rate Control 117.05 116.12 117.08 114.56 464.81 116.20b 

T7:  9 Bag Fertilizer Rate + NEB 124.16 120.58 120.87 121.74 487.35 121.84a 

CV      0.84% 

LSD (0.05)      1.36 
Means followed by a common letter are not significantly different at 5 % level by DMRT 
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Tiller Count at 30 DAT and at Harvest 

 
Table 3 and 4 presents the average tiller count at 30 DAT and at harvest.   Statistical analysis 

revealed highly significant differences on the effects of the different treatments over the no 

fertilizer control.    

Data revealed that the addition of NEB positively impacted tiller count at 30 DAT and at 

harvest at the rate of 600 ml/ha with applied Fertilizer Rate of 9 bags/ha produced the highest 

tiller count at 30 DAT and at harvest with an average of 24.30 and 20.78 tillers at 30 DAT and at 

harvest, respectively. 

Moreover, it can be noted that plants applied NEB fertilizer enhancer with applied Fertilizer 

rate 4 and 6 bags/ha significantly produced better results from that of purely Fertilizer Rate 

Control 4 and 6 bags/ha application and the no fertilizer control.  

   The increased in tiller count could be attributed to the effect of NEB in enhancing the plant 

roots to expand through the soil consequently and increasing the efficiency of rice plants for 

nutrients absorption in the root zone. The lowest value for rice tiller count were recorded in the 

No Fertilizer Control.  Producing tillers of rice crop was significantly enhanced with the addition 

of NEB applied blended with Urea fertilizer.  

         Results of the efficacy evaluation showed that treatments using NEB significantly increased 

tiller count per plant 30 DAT and at harvest compared to the no fertilizer control. 
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Table 3. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 9.80 8.70 10.20 9.40 38.10 9.53e 

T2:  4 Bags Fertilizer Rate Control 15.20 14.70 16.10 15.60 61.60 15.40d 

T3:  4 Bags Fertilizer Rate + NEB 17.30 16.50 17.40 18.20 69.40 17.35cd 

T4:  6 Bags Fertilizer Rate Control 18.30 19.20 18.40 19.40 75.30 18.83c 

T5:  6 Bags Fertilizer Rate + NEB 22.40 21.70 19.80 21.40 85.30 21.33b 

T6:  9 Bag Fertilizer Rate Control 21.20 20.80 21.20 22.90 86.10 21.53b 

T7:  9 Bag Fertilizer Rate + NEB 24.40 23.40 26.30 23.10 97.20 24.30a 

CV%      4.99% 

LSD (0.05)      1.36 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 
 

 

Table 4.  Average tiller count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 8.10 6.30 8.20 6.50 29.10 7.28f 

T2:  4 Bags Fertilizer Rate Control 12.60 11.70 11.90 12.80 49.00 12.25e 

T3:  4 Bags Fertilizer Rate + NEB 14.90 14.30 14.70 14.00 57.90 14.48d 

T4:  6 Bags Fertilizer Rate Control 15.90 16.80 16.10 17.00 65.80 16.45c 

T5:  6 Bags Fertilizer Rate + NEB 18.70 18.40 16.90 18.60 72.60 18.15bc 

T6:  9 Bag Fertilizer Rate Control 18.50 17.60 18.90 19.40 74.40 18.60b 

T7:  9 Bag Fertilizer Rate + NEB 21.60 20.10 22.20 19.20 83.10 20.78a 

CV%      5.46% 

LSD (0.05)      1.25 
Means followed by a common letter are not significantly different at 5 % level by DMRT 

 

 

 



RICE #169 
Page 13 

Panicle count at harvest 

The effect of the different treatments on panicle count at harvest is presented on Table 5. 

Statistical analysis revealed significant effects of the different treatments over the no fertilizer 

control.  

Data revealed that using Fertilizer Rate 9 bags per hectare + recommended rate of NEB 

fertilizer enhancer produced the highest number of panicle with an average of 19.55 among the 

rest of the treatments. 

Result showed that the no fertilizer control plants has lowest produced panicle with an 

average of 6.65. 

Produced panicle is one of the most important traits in rice productivity determination. 

The number of flowers per panicle is established in the early stages of panicle development. 

Nitrogen coming from the applied fertilizer is essential in the production of panicles. Application 

of NEB blended with urea fertilizers probably enhances nutrient availability to produce productive 

panicles of rice.  

Table 5. Panicle count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1:  No Fertilizer Control 7.30 6.10 7.30 5.90 26.60 6.65f 

T2:  4 Bags Fertilizer Rate Control 11.50 10.40 11.10 11.90 44.90 11.23e 

T3:  4 Bags Fertilizer Rate + NEB 14.20 13.80 14.30 14.00 56.30 14.08d 

T4:  6 Bags Fertilizer Rate Control 15.10 15.70 14.90 15.30 61.00 15.25cd 

T5:  6 Bags Fertilizer Rate + NEB 17.20 17.60 15.60 15.80 66.20 16.55bc 

T6:  9 Bag Fertilizer Rate Control 16.70 16.10 17.60 17.60 68.00 17.00b 

T7:  9 Bag Fertilizer Rate + NEB 19.40 19.80 20.30 18.70 78.20 19.55a 

CV% 4.90% 

LSD (0.05) 1.04 
Means followed by a common letter are not significantly different at 5 % level by DMRT 
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Grain yield  

  The effect of the different treatments on grain yield is presented on Table 6. Highly 

significant results showed that grain yield was affected by the different treatments evaluated.  

Combination NEB and 9 bags of fertilizer/ha significantly produced the highest grain yield 

at 6.80 tons/ha.  Results obtained from using this treatment as the highest yielder is due to the 

production of more tillers and more panicles.  This could be attributed also to the availability of 

soil microorganisms that are able to convert the unavailable form of nutrients elements to 

available form for the use of the plants.  

Among other treatments, the no fertilizer control plots produced the lowest grain yield at 

2.64 tons/ha (Table 4). 

When evaluating the three paired treatment comparisons, the NEB provided statistically 

significant increases in grain yield for all three comparisons.   4 bags of fertilizer produced 4.23 

ton/ha, but the addition of NEB raised the yield to 4.79 ton/ha, a yield increase of 0.56 ton/ha, 

which was statistically significant.   Both the 6 and 9 fertilizer bag rates were also significantly 

increased with the addition of NEB by 0.63 and 0.70 ton/ha respectively.  

 

Table 6. Computed grain yield tons per hectare based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 2.72 2.65 2.72 2.49 10.58 2.64f 

T2:  4 Bags Fertilizer Rate Control 4.34 4.03 4.19 4.35 16.92 4.23e 

T3:  4 Bags Fertilizer Rate + NEB 4.64 4.88 4.82 4.81 19.15 4.79d 

T4:  6 Bags Fertilizer Rate Control 5.26 5.40 5.24 5.17 21.07 5.27c 

T5:  6 Bags Fertilizer Rate + NEB 6.02 6.16 5.57 5.85 23.60 5.90b 

T6:  9 Bag Fertilizer Rate Control 6.16 6.00 5.94 6.32 24.42 6.10b 

T7:  9 Bag Fertilizer Rate + NEB 6.85 6.78 6.93 6.63 27.19 6.80a 

CV%      3.14% 

LSD (0.05)      0.24 
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SUMMARY AND CONCLUSION 

 A field experiment was conducted from July to October 2019 which aimed of determining 

the effect of NEB fertilizer enhancer in combination of three fertilizer rate 4, 6 and 9 bags/ha on 

the growth and yield of rice during wet season planting. 

The study was designed to included a no fertilizer control (T1) and three paired treatment 

comparisons:  4 bags of fertilizer with and without NEB (T2 and T3); 6 bags of fertilizer with and 

without NEB (T4 and T5); 9 bags of fertilizer with and without NEB (T6 and T7).   This provides 

three separate comparisons with equal dosages of fertilizer, isolating the application of NEB as 

the only variable to evaluate the impact of NEB at three fertilizer dosages.   Table 7 summarizes 

all data metrics collected. 

Table 7.    Summary of agronomic data and grain yield 
Plant 

Height 

30 DAT 

Plant 

Height 

Harvest 

Tiller 

Count 

30 DAT 

Tiller 

Count 

Harvest 

Panicle 

Count 

Harvest 

Grain 

Yield 

T1:  No Fertilizer Control 57.32e 87.95f 9.53e 7.28f 6.65f 2.64f 

T2:  4 Bags Fertilizer Rate Control 69.03d 103.27e 15.40d 12.25e 11.23e 4.23e 

T3:  4 Bags Fertilizer Rate + NEB 72.87c 109.15d 17.35cd 14.48d 14.08d 4.79d 

T4:  6 Bags Fertilizer Rate Control 75.13c 111.37c 18.83c 16.45c 15.25cd 5.27c 

T5:  6 Bags Fertilizer Rate + NEB 80.94b 115.85b 21.33b 18.15bc 16.55bc 5.90b 

T6:  9 Bag Fertilizer Rate Control 81.17b 116.20b 21.53b 18.60b 17.00b 6.10b 

T7:  9 Bag Fertilizer Rate + NEB 87.76a 121.84a 24.30a 20.78a 19.55a 6.80a 

CV% 1.81% 0.84% 4.99% 5.46% 4.90% 3.14% 

LSD (0.05) 2.01 1.36 1.36 1.25 1.04 0.24 

The significant highlights are the following: 

• Evaluation of the three paired treatments (4 bags fertilizer/ha with and without NEB,

6 bags fertilizer/ha with and without NEB and 9 bags fertilizer/ha with and without

NEB) revealed that NEB increased all agronomic factors and grain yields.   The

increase in grain yields was statistically significant.
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• The highest yield was 9 bags fertilizer/ha with NEB, yielding 6.80 ton/ha, a significant 

increase over the 9 bags fertilizer/ha without NEB at 6.10 ton/ha.    

 

• The 9 bags fertilizer/ha without NEB yielded 6.10 tons/ha, whereas the 6 bags 

fertilizer/ha with NEB yielded 5.90 tons/ha.   Even though the 9 bags fertilizer/ha 

dosage was numerically higher, statistically the yields were equivalent (alpha of 0.05).   

These lends credibility to the concept of increased nutrient efficacy as a result of NEB 

offered in this report. 

 
• The 600 ml NEB/ha total dosage produced higher yield increases that than the 450 ml 

NEB/ha dosage.   This may indicate higher NEB dosages are more effective, 

warranting further evalation. 

 
• The untreated plants produced the shortest plant height, lowest count of tillers, lowest 

number of panicle and lowest grain yield compared to other treatments evaluated. 

 
• Based on the results, in order to produce the highest yield of 6.80 tons/ha, the 

application of NEB Root Exudates applied at the rate of 600 ml per hectare at tillering 

stage and booting stage in combination of inorganic fertilizer applied at basal, tillering 

stage and booting stage with Fertilizer rate of 9 bags per hectare is recommended.  

 
• Additional research is suggested to evaluate higher dosages of NEB to determine if 

higher dosages of NEB Root Exudates produce more favorable results on paddy rice. 
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Table 1.  Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 59.66 54.40 58.59 56.63 229.28 57.32e 

T2:  4 Bags Fertilizer Rate Control 68.69 69.72 69.01 68.70 276.12 69.03d 

T3:  4 Bags Fertilizer Rate + NEB 72.05 72.88 74.98 71.58 291.49 72.87c 

T4:  6 Bags Fertilizer Rate Control 74.21 75.16 75.75 75.41 300.53 75.13c 

T5:  6 Bags Fertilizer Rate + NEB 80.95 79.92 81.44 81.46 323.77 80.94b 

T6:  9 Bag Fertilizer Rate Control 83.58 80.57 82.56 77.98 324.69 81.17b 

T7:  9 Bag Fertilizer Rate + NEB 88.50 87.59 89.09 85.87 351.05 87.76a 

CV%      1.81% 

LSD (0.05)      2.01 
 
 
 
 
Table 1A. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly selected 
sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     17.5435      5.8478 3.18 3.16 5.09 
Treatment 6 2355.9097  392.6516 213.51**  2.66 4.01 
Error 18   33.1019       1.8390    
Total 27 2406.5551 89.1317    

**= highly significant  
CV= 1.81% 
LSD= 2.01 
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Table 2. Average plant height (cm) at harvest based on 10 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 87.71 86.95 89.45 87.69 351.80 87.95f 

T2:  4 Bags Fertilizer Rate Control 103.87 102.66 104.56 101.98 413.07 103.27e 

T3:  4 Bags Fertilizer Rate + NEB 110.84 107.40 109.63 108.71 436.58 109.15d 

T4:  6 Bags Fertilizer Rate Control 112.87 109.40 111.71 111.48 445.46 111.37c 

T5:  6 Bags Fertilizer Rate + NEB 115.80 115.72 116.18 115.68 463.38 115.85b 

T6:  9 Bag Fertilizer Rate Control 117.05 116.12 117.08 114.56 464.81 116.20b 

T7:  9 Bag Fertilizer Rate + NEB 124.16 120.58 120.87 121.74 487.35 121.84a 

CV%      0.84% 

LSD (0.05)      1.36 
 
 
 
 
Table 2A. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     17.1306        5.7102  6.77 3.16 5.09 
Treatment 6 2976.5389 496.0898 588.38** 2.66 4.01 
Error 18     15.1767       0.8432    
Total 27 3008.8462 111.4388    

**= highly significant  
CV= 0.84% 
LSD = 1.36 
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Table 3.  Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 9.80 8.70 10.20 9.40 38.10 9.53e 

T2:  4 Bags Fertilizer Rate Control 15.20 14.70 16.10 15.60 61.60 15.40d 

T3:  4 Bags Fertilizer Rate + NEB 17.30 16.50 17.40 18.20 69.40 17.35cd 

T4:  6 Bags Fertilizer Rate Control 18.30 19.20 18.40 19.40 75.30 18.83c 

T5:  6 Bags Fertilizer Rate + NEB 22.40 21.70 19.80 21.40 85.30 21.33b 

T6:  9 Bag Fertilizer Rate Control 21.20 20.80 21.20 22.90 86.10 21.53b 

T7:  9 Bag Fertilizer Rate + NEB 24.40 23.40 26.30 23.10 97.20 24.30a 

CV%      4.99% 

LSD (0.05)      1.36 
 
 
 
 
Table 3A. Analysis of variance on average average tiller count at 30 DAT based on 10 randomly 
selected sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     2.1529   0.7176     0.86  3.16 5.09 
Treatment 6 568.5471 94.7579 113.50** 2.66 4.01 
Error 18    15.0271   0.8348      
Total 27 585.7271  21.6936    

**= highly significant  
CV= 4.99% 
LSD=1.36 
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Table 4.  Average tiller count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment
Replication

Total Mean 
I II III IV 

T1:  No Fertilizer Control 8.10 6.30 8.20 6.50 29.10 7.28f 

T2:  4 Bags Fertilizer Rate Control 12.60 11.70 11.90 12.80 49.00 12.25e 

T3:  4 Bags Fertilizer Rate + NEB 14.90 14.30 14.70 14.00 57.90 14.48d 

T4:  6 Bags Fertilizer Rate Control 15.90 16.80 16.10 17.00 65.80 16.45c 

T5:  6 Bags Fertilizer Rate + NEB 18.70 18.40 16.90 18.60 72.60 18.15bc 

T6:  9 Bag Fertilizer Rate Control 18.50 17.60 18.90 19.40 74.40 18.60b 

T7:  9 Bag Fertilizer Rate + NEB 21.60 20.10 22.20 19.20 83.10 20.78a 

CV% 5.46% 

LSD (0.05) 1.25 

Table 4A. Analysis of variance on average tiller count at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3    2.0914     0.6971  0.98 3.16 5.09 
Treatment 6 482.9886 80.4981 112.77**  2.66 4.01 
Error 18   12.8486   0.7138 
Total 27 497.9286 18.4418 

**= highly significant 
cv= 5.46% 
LSD= 1.25 
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Table 5.   Panicle count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 7.30 6.10 7.30 5.90 26.60 6.65f 

T2:  4 Bags Fertilizer Rate Control 11.50 10.40 11.10 11.90 44.90 11.23e 

T3:  4 Bags Fertilizer Rate + NEB 14.20 13.80 14.30 14.00 56.30 14.08d 

T4:  6 Bags Fertilizer Rate Control 15.10 15.70 14.90 15.30 61.00 15.25cd 

T5:  6 Bags Fertilizer Rate + NEB 17.20 17.60 15.60 15.80 66.20 16.55bc 

T6:  9 Bag Fertilizer Rate Control 16.70 16.10 17.60 17.60 68.00 17.00b 

T7:  9 Bag Fertilizer Rate + NEB 19.40 19.80 20.30 18.70 78.20 19.55a 

CV%      4.90% 

LSD (0.05)      1.04 
 
 
 
 
Table 5A.  Analysis of variance on panicle count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     0.5286      0.1762     0.36  3.16 5.09 
Treatment 6 435.3621     72.5604    146.98**  2.66 4.01 
Error 18    8.8864      0.4937    
Total 27 444.7771 16.4732    

**= highly significant  
CV= 4.90% 
LSD= 1.04 
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Table 6. Computed grain yield tons per hectare based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment 
Replication 

Total Mean 
I II III IV 

T1:  No Fertilizer Control 2.72 2.65 2.72 2.49 10.58 2.64f 

T2:  4 Bags Fertilizer Rate Control 4.34 4.03 4.19 4.35 16.92 4.23e 

T3:  4 Bags Fertilizer Rate + NEB 4.64 4.88 4.82 4.81 19.15 4.79d 

T4:  6 Bags Fertilizer Rate Control 5.26 5.40 5.24 5.17 21.07 5.27c 

T5:  6 Bags Fertilizer Rate + NEB 6.02 6.16 5.57 5.85 23.60 5.90b 

T6:  9 Bag Fertilizer Rate Control 6.16 6.00 5.94 6.32 24.42 6.10b 

T7:  9 Bag Fertilizer Rate + NEB 6.85 6.78 6.93 6.63 27.19 6.80a 

CV%      3.14% 

LSD (0.05)      0.24 
 
 
 
 
Table 6A.  Analysis of variance on computed grain yield tons per hectare based on 14 % MC as 
affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   0.0301 0.0100    0.39  3.16 5.09 
Treatment 6 45.7816 7.6303   296.92**  2.66 4.01 
Error 18   0.4626  0.0257      
Total 27 46.2743  1.7139    

**= highly significant  
CV= 3.14% 
LSD = 0.24 
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THE	EFFECT	OF	NEB‐26	(eNEBler)	ON	THE	
GRAIN	PRODUCTION	OF	PADDY	RICE	

RODRIGO	B.	ESPAÑA	
RBE	RESEARCH	

STATION	BARANGAY	
SAN	JOSE,	GENERAL	

SANTOS	CITY	

JULY	‐	OCTOBER	2016	

RICE #136 with NEBv2



I. INTRODUCTION

Asia	 is	estimated	to	have	about	250	million	rice	 farmers	cultivating	about	 one	 hectare	 per	

capita.	 	 In	Southern	Philippines	and	other	Regions	of	the	country,		paddy	rice	production	 is	one	of	

the	main	sources	of	 family	 income.	 	 It	 is	also	considered	as	the	prime	 commodity	 consisting	 of	

20%	or	more	of	 the	production	on	 the	agricultural	 sector	(Rice	Production	Techno	Guide,	1993).	

Correct	and	proper	usage	of	fertilizer	was	recently	the	 focus	of	researches	in	the	field.			At	the	

same	 time,	 the	 government	 of	 the	 Philippines,	 through	 the	 Department	 of	 Agriculture,	 is	

promoting	the	most	efficient	use	of	organic	 or	 inorganic	 fertilizers.	 The	 overall	 objective	 is	 to	

create	sustainability	of	 the	 soil	and	increase	grain	production.	

This	 study	 aimed	 to	 determine	 the	 rate	 of	NEB‐26	(eNEBler)	 when	applied	 with	 the	

recommended	rate	of	urea	that	produces	the	largest	yield	increase	of	grain	production	of	paddy	

rice.				

II. OBJECTIVES

a. To	 determine	 the	 quantity	 of	NEB‐26	(eNEBler)	 applied	 with	 the	 recommended	rate	of

urea	 to	 produce	 the	 largest	 yield	 increase	 on	 paddy	 rice	 (RC	160	Variety)	 of	 grain

production.

b. Evaluate	 the	yield	 response	of	 several	quantities	of	NEB‐26	(eNEBler)	 to	determine	 the

optimal	rate,	based	on	the	grain	yield.

III. RESEARCHER RODRIGO	B.	ESPAÑA	

RBE	Research	/	Breeding	Station	San	Jose,	

General	Santos	City	

IV. TARGET	CROP	PLANTED Rice	(RC	160	Variety)	

V. DURATION	OF	THE	STUDY July	to	October	2016	
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VI. METHODOLOGY

The	 rice	 trial	 was	 conducted	 at	 RBE	 Research	 Station,	 Vineyard	 Barangay	 San	 Jose,	 General	

Santos	 City,	 Philippines	 with	 an	 area	 of	 ONE	THOUSAND,	ONE	HUNDRED	EIGHTY‐EIGHT	 (1,188)	

square	 meters.	 	 The	 area	 was	 generally	 plain	 and	 irrigated	 with	 a	 fine	 volcanic	 sandy	 loam	 soil.	

The	 NEB‐26	(eNEBler)	was	applied	with	the	different	levels	of	the	recommended	rate	of	urea	rice	(RC	160	

Variety)	in	lowland	rice	field.			A	five	(5)	by	five	(5)	meters	plots	were	prepared	for	the	trial.	There	were	

eight	 (8)	 treatments	 replicated	 four	 (4)	 times	 within	 the	 field	 using	 Randomized	 Complete	 Block	

Design	(RCBD).	

LAND	PREPARATION/PLANTING/FERTILIZATION	

An		area	of		ONE		THOUSAND		ONE		HUNDRED	AND	EIGHTY‐EIGHT		(1,188)	square	meters	was	

prepared	for	the	rice	trial.			The	land	was	thoroughly	plowed	 and	harrowed	several	 times	using	 tractor	

to	 ensure	 good	 land	 preparation.	 	While	 land	 preparation	 was	 going	 on,	 we	 soaked	 the	 palay	seeds	

into	a	drum	full	of	water	for	TWENTY‐FOUR	(24)	hours.			While	waiting	for	 the	soaked	seeds	we	prepared	

the	seedbed	measuring	two	(2)	by	twenty	(20)	meters.	

On	 August	 7,	 2016,	 we	 applied	the	first	application	of	fertilizer	(basal)	 at	the	rate	of	175	kg	of	

14‐14‐14	 complete	 fertilizer	per	hectare	and	75	kg	 of	 muriate	 of	 potash	 (0‐0‐60)	per	hectare.	 The	

seedlings	were	transplanted	on	August	9‐10,	2016	in	a	5m	by	5m	=	25	square	meters	plot.	Replanting	

was	done	on	the	dying	plants	to	ensure	a	good	final 	stand	count	of	the	 trial.	

NEB‐26	(eNEBler)	was	applied	with	the	urea	at	15	DAT	and	the	booting	stage	at	the	rate	of	100	kg	

urea	per	hectare	and	125	kg	urea	per	hectare	respectively.			All	treatments	(except	T1)	received	the	same	

quantity	of	fertilizer.		The	treatments	were:	

T1	–	No	Fertilizer,	No	eNEBler	(no	fertilizer	control)	

T2‐	NO	eNEBler	(full	RR	fertilizer	control)	

T3‐	135	ml/ha	eNEBler	

T4‐	202.5	ml/ha	eNEBler		

T5‐	270	ml/ha	eNEBler	

T6‐	337.5	ml/ha	eNEBler		

T7‐	405	ml/ha	eNEBLer	

T8‐	472.5	ml/ha	eNEBler	
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CARE	AND	MAINTENANCE	

The	spraying	schedules	were	done	based	on	insect	pest	and	diseases	 appearances.				Package	of	

technologies	 for	 lowland	 rice	 production	 and	 guidance	 by	 the	 Advanced	 Agrisolutions	 Philippines	

Corporation	was	followed.	

HARVESTING	

November	18,	2016	was	scheduled	of	harvesting	the	rice	trial.	 	We	 gathered	all	the	necessary	

data,	before	we	started	harvesting.		All	the	harvested	palay	were	placed	in	a	sack,	in	order	to	minimize	

spillage,	 such	 that	 our	 data	 was	accurately		gathered.			It	was	weighed	and	properly	threshed.	After	

threshing	 32	plots	were	dried	for	THREE	(3)	successive	sunny	days	until	 it	 turned	to	14%	moisture	

content.		Parameters	that	were	gathered	correctly	are	as	followed:	

1. Average	Plant	height	(in	cm)	at	(30	DAT)	this	was	done,	by	measuring	20	hills	at	random

per	plot.

2. Average	Plant	Height	(in	cm)	at	harvest	date.		This	was	done	by	measuring	the	base	up	to

the	highest	panicle	of	20	plants	at	random	within	the	plot.

3. Average	tiller	count	at	(30	DAT)	and	number	of	tillers	were	counted	 among	the	20	hills

in	a	plot.

4. Average	tiller	count	at	harvest.	All	the	tillers	within	the	plot	 were	counted,	as	well	as	the

panicles.

5. Straw	weight	within	a	plot	was	weighed	strictly.

6. Fresh	grain	weight	was	weighed.

7. Dried	grain	weight	for	every	plot	after	THREE	(3)	successive	 sunny	days	was

all	weighed.

DISCUSSION	

This	research	study	was	conducted	at	RBE	Research	Station	Barangay	San	Jose,	General	Santos	

City	during	the	period	 from	 July	9	 to	 November	18,	 2016.	 	The	area	was	generally	plain	with	a	 fine	

sandy	loam	soil.	 	 The	lowland	area	is	supplied	water	using	a	gravity	irrigation	system.			The	soil	analysis,	

prior	 to	 the	 land	 preparation,	 revealed	 that	 RBE	Research	 Station	 has	 a	 ph	 of	6.2	 with	 90‐30‐30kg	

NPK/ha	 fertilizer	requirement.	 	The	test	crop	of	 the	 trial	 was	(RC	160	Variety).	 	The	objective	of	this	

test	was	to	determine	if	eNEBler	increased	the	grain	production	of	paddy	rice,	and	the	optimal	quantity	

of	eNEBler	to	accomplish	same.				
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The	results	of	the	trial	showed	that	(Table	1)	Average	plant	height	of	(30	 DAT),	doubled	which	

ranges	a	very	significant	result	from	18.39cms	 T1	 to	38.71cms	T8.			Also	in	Table	2,	a	significant	result	

of	the	plant	height	at	 harvest	ranged		from		T1			=		85.01cms		to		125.69cms		T8			with		a		difference		of	

40.68cms.	 All	 entries	 treated	 with	 eNEBler	 from	 T3,	 T4,	 T5,	 T6,	 T7		 and	 T8		 shows	 significantly	

difference	from	T1	and	T2	as	control.	

In	Table	3,	tiller	count	at	(30	DAT)	had	doubled	the	count	resulted	from	 T1=14.25	to	28.86	T8,	

a	highly	significant	result.			From	T2=	17.29		had	a	difference	 of	 11.57	=	 T8.	 	 All	 entries	 applied	 with	

eNEBler	 T3,	 T4,	 T5,	 T6,	 T7	 and	 T8	 has	 significantly	difference	from	T1	and	T2	as	control.	

In	 Table	 4,	 tiller	 count	 at	 harvest	 exhibited	 a	 highly	 significant	 from	 T1=117,	T2=217	to	

322	of	T8	with	a	difference	of	T1=	205	and	T2=	105	respectively.					All	entries	applied	with	eNEBler	T3,	

T4,	T5,	T6,	T7	and	T8	were	highly	 superior	to	that	of	T1	and	T2.	

In	Table	5,	panicle	count	at	harvest	showed	a	very	significant	result	 from	T1=114.50,	T2=216	

to	 321.75	 of	 T8.	 	 Again,	all	treatments	applied	with	eNEBler	T3,	T4,	T5,	T6,	T7,	 T8	 has	a	significant	

result	from	that	of	T1	and	T2.	

All	treatments	applied	with	eNEBler	T3=	4.96	tons,	T4=	5.56	tons,	T5=6.49	 tons,	T6=6.92	tons,	

T7=	7.80	tons,	and	T8=	8.24	tons	got	the	highest	 grain	yield	 compared	to	T1=1.73	tons	and	T2=	3.88	

tons	which	resulted	to	a	very	significant	 yield	with	difference	of	from	T1=	6.51	tons	and	T2=	4.36	tons	

compared	to	8.24	 tons	T8.	

Finally,	 T8=	 28.40	 tons	 applied	 with	 eNEBler	 got	 the	 highest	 tonnage	 of	 rice	 straw	with	 a	

difference	of	T1=	22.49	tons,	T2=	15.04	tons.	All	T3,	T4,	T5,	T6	 and	T7	applied	with	 eNEBler	 got	 also	

a	 significant	 tonnage	 compared	 to	 the	Control	T1	and	T2.	

CONCLUSION	

Based	 on	 the	 result	 of	 this	 study	 it	 was	 found	 out	 that	 eNEBler,	 when	 applied	with	the	

recommended	quantity	of	fertilizers	created	the	highest	yield,	which	was	statistically	significant	result.			

Observations	of	plant	growth	indexes,	as	those	measured	in	this	report	but	also	visual	observations,	

were	superior	with	eNEBler.	 	 	 	The	increased	physiological	characteristics	support	the	manufacturers	

claim	of	increasing	tillers	and	enhanced	absorption	of	nitrogen.			Both	the	yield	data,	growth	data	and	

visual	observations	support	this	claim.	

It	was	further	concluded,	based	in	our	result	 that	 the	higher	dosage	(volume	of	 eNEBler)	

give	 us	 the	 highest	 grain	 yield,	 which	 facts	 have	shown	us	compared	to	the	yield	performance	

T8	 got	8.24	tons,	almost	five	(5)	 times	 and	 two	 (2)	 times	 significantly	 higher	 in	 yield	 than	 T1	

and	 T2	as	 our	 Control.			And	so,	with	the	rice	straw,	all	T3,	T4,	T5,	T6,	T7	and	T8	got	significantly	

more	volume	of	rice	straw	yield	to	that	of	the	Control	T1	and	T2.	
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It	 therefore	 concluded	 that	 using	 eNEBler	 with	 the	recommended	quantity	of	 fertilizer	

produces	the	largest	 volume	 of	 rice	grain	 yield.				Based	on	these	findings	we	recommend	farmers	

in	the	Philippines	to	apply	eNEBler	to	paddy	rice	at	the	rate	of	472.5	ml	per	hectare.				
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TABLE 1. 

DATA SET:  AVERAGE  PLANT  HEIGHT  (IN  CM)  AT 30 DAT OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016.    

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  17.10  20.00 16.95 19.50 73.55  18.39

2  21.50  19.95 18.95 20.50 80.90  20.23

3  31.25  32.10 33.25 34.00 130.60  32.65

4  35.00  34.95 35.50 36.10 141.55  35.39

5  34.95  36.05 36.10 35.95 143.05  35.76

6  35.85  36.95 37.20 37.50 147.50  36.88

7  37.95  37.95 38.55 38.80 153.25  38.31

8  38.65  37.85 39.40 38.95 154.85  38.71

TOTAL  252.25  255.80 255.90 261.3

GRAND TOTAL  1025.25 

GRAND MEAN  32.04

*= Treatment means having a common letter superscript are statistically the same at 0.01 level DMRT 

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  5.23  5.09 6.97 **HS 3.07  4.87

Treatment  7  1834.65  262.06 359.03**HS 2.49  3.65

Error  21  15.28  0.73

TOTAL  31  1855.16 

CV = 2.7% 

* * HS   = Highly Significant
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TABLE 2. 

DATA SET:  AVERAGE  PLANT  HEIGHT  (IN  CM)  AT HARVEST OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016.    

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  89.10  79.95 82.90 88.10 340.05  85.01

2  105.00  99.25 98.95 99.10 402.30  100.58

3  118.25  116.25 115.85 114.25 464.60  116.15

4  121.10  118.65 116.20 115.95 471.90  117.98

5  120.85  119.85 118.95 119.60 479.25  119.81

6  124.00  122.95 121.95 123.85 492.75  123.14

7  123.95  125.85 123.75 124.10 497.65  124.41

8  126.00  124.95 125.85 125.95 502.75  125.69

TOTAL  928.25  907.70 904.40 910.90

GRAND TOTAL  3651.25 

GRAND MEAN  114.10

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  42.36  14.12 4.02* 3.07  4.87

Treatment  7  5616.23  802.32 228.58** HS 2.49  3.65

Error  21  73.77  3.51

TOTAL  31  5732.36 

CV = 1.64% 

* = Significant

* * HS   = Highly Significant
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TABLE 3. 

DATA SET:  AVERAGE  TILLER COUNT AT 30 DAT OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  14.75  13.95 15.10 13.20 57.00  14.25

2  16.95  16.65 17.25 18.30 69.15  17.29

3  20.15  19.85 21.35 22.10 83.45  20.86

4  23.35  22.15 23.25 21.95 90.70  22.68

5  24.25  23.95 24.10 24.20 96.50  24.13

6  24.65  24.55 25.50 26.10 100.80  25.20

7  25.95  24.95 27.20 26.85 104.95  26.24

8  28.85  27.95 29.70 28.95 115.45  28.86

TOTAL  178.90  174.00 183.45 181.65

GRAND TOTAL  718.00 

GRAND MEAN  22.44

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  6.35  2.12 1.96 NS 3.07  4.87

Treatment  7  649.17  92.74 85.87**HS 2.49  3.65

Error  21  22.69  1.08

TOTAL  31  678.21 

CV = 4.63% 

NS  = Not 
Significant 

* * HS   = Highly Significant

RICE #136



TABLE 4. 

DATA SET:  AVERAGE  TILLER COUNT AT HARVEST OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  115  112 120 121 468  117.00

2  221  199 223 225 868  217.00

3  228  225 219 223 895  223.75

4  227  228 230 235 920  230.00

5  300  295 301 320 1216  304.00

6  229  310 321 325 1255  313.75

7  320  326 299 335 1280  320.00

8  345  298 320 325 1288  322.00

TOTAL  2055  1993 2033 2109

GRAND TOTAL  8190 

GRAND MEAN  255.75

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  877.37  292.46 2.68 NS 3.07  4.87

Treatment  7  146596.37  20942.34 192.04**HS 2.49  3.65

Error  21  2290.13  109.05

TOTAL  31  149763.87 

CV = 4.08% 

NS  = Not 
Significant 

* * HS   = Highly Significant

RICE #136



TABLE 5. 

DATA SET:  AVERAGE  PANICLE COUNT AT HARVEST OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  113  110 115 120 458  114.50

2  220  199 221 224 864  216.00

3  226  223 215 223 887  221.75

4  227  226 230 234 917  229.25

5  298  295 301 318 1212  303.00

6  299  309 321 324 1253  313.25

7  319  326 298 334 1277  319.25

8  345  297 320 325 1287  321.75

TOTAL  2047  1985 2021 2102

GRAND TOTAL  8155 

GRAND MEAN  254.84

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  909.10  303.03 2.84 NS 3.07  4.87

Treatment  7  149241.47  21320.21 199.91**HS 2.49  3.65

Error  21  2239.65  106.65

TOTAL  31  152390.22 

CV = 4.05% 

NS  = Not 
Significant 

* * HS   = Highly Significant

RICE #136



TABLE 6. 

DATA SET:  AVERAGE  GRAIN YIELD (IN TONS) PER HECTARE OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  2.26  1.57 1.39 1.69 6.91  1.73

2  4.00  3.78 3.92 3.82 15.52  3.88

3  4.62  4.74 5.52 4.96 19.84  4.96

4  5.56  5.66 5.48 5.52 22.22  5.56

5  6.22  6.44 6.70 6.60 25.96  6.49

6  6.74  6.60 7.08 7.26 27.68  6.92

7  7.40  7.96 7.64 8.18 31.18  7.80

8  7.96  8.24 8.40 8.34 32.94  8.24

TOTAL  44.76  44.99 46.13 46.37

GRAND TOTAL  182.25 

GRAND MEAN  5.70

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  0.25  0.083 1.11 NS 3.07  4.87

Treatment  7  130.36  18.62 248.27 **HS 2.49  3.65

Error  21  1.57  0.075

TOTAL  31  132.18 

CV = 4.8% 

NS  = Not 
Significant 

* * HS   = Highly Significant

RICE #136



TREATMENT  I  II  III  IV 

1  5.65  3.92 3.47 4.22 

2  10.00  9.45 9.80 9.55 

3  11.55  11.86 13.79 12.40 

4  13.90  14.15 13.70 13.80 

5  15.55  16.10 16.75 16.50 

6  16.85  16.50 17.70 18.15 

7  18.50  19.90 19.10 20.45 

8  19.90  20.60 21.00 20.85 

Table 7b.  AVERAGE DRIED GRAIN WEIGHT (IN TONS) PER HECTARE AT 14% MC 

TREATMENT  I  II  III  IV 

1  2260  1568 1388 1688 

2  4000  3780 3920 3820 

3  4620  4744 5516 4960 

4  5560  5660 5480 5520 

5  6220  6440 6700 6600 

6  6740  6600 7080 7260 

7  7400  7960 7640 8180 

8  7960  8240 8400 8340 

RICE #136 
TABLE 7a. 

DATA SET:  AVERAGE  DRIED GRAIN WEIGHT (IN KILOGRAM) OF HARVESTED LOWLAND RICE 



Table 7c. 

TREATMENT  I  II  III  IV 

1  6.50  4.50 3.85 4.85 

2  11.50  10.85 11.25 10.95 

3  13.25  15.95 15.85 14.25 

4  15.95  16.25 15.75 15.85 

5  17.85  18.50 19.25 18.95 

6  19.35  18.95 20.35 20.85 

7  21.25  22.85 21.95 23.50 

8  22.95  23.65 24.10 23.95 

Table 7d.  AVERAGE RICE STRAW WEIGHT (IN KILOGRAM) PER HECTARE 

TREATMENT  I  II  III  IV 

1  19.50  13.50 11.55 14.55 

2  34.50  32.55 33.75 32.85 

3  39.75  47.85 47.55 42.75 

4  47.85  48.75 47.25 47.55 

5  53.55  55.50 57.50 56.85 

6  58.05  56.85 61.05 62.55 

7  63.75  68.55 65.85 70.50 

8  68.85  70.95 72.30 71.85 

Table 7e.  AVERAGE RICE STRAW WEIGHT (IN TONS) PER HECTARE OF LOWLAND RICE 

TREATMENT  I  II  III  IV 

1  7800  5,400 4,620 5,820 

2  13,800  13,000 13,500 13,140 

3  15,900  19,140 19,020 17,100 

4  19,140  19,500 18,900 19,020 

5  21,420  22,200 23,000 22,740 

6  23,220  22,740 24,420 25,020 

7  25,500  27,420 26,340 28,200 

8  27,540  28,380 28,920 28,740 

RICE #136

AVERAGE  FRESH  GRAIN  WEIGHT  (IN  KILOGRAM)  PER  HECTARE  OF  NEWLY 
HARVESTED LOWLAND RICE 



TABLE 8. 

DATA SET:  AVERAGE  STRAW WEIGHT (IN TONS) AT HARVEST OF LOWLAND RICE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF RICE (RICE 136).   

JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  7.80  5.40 4.62 5.82 23.64  5.91

2  13.80  13.00 13.50 13.14 53.44  13.36

3  15.90  19.14 19.02 17.10 71.16  17.79

4  19.14  19.50 18.90 19.02 76.56  19.14

5  21.42  22.20 23.00 22.74 89.36  22.34

6  23.22  22.74 24.42 25.02 95.40  23.85

7  25.50  27.42 26.34 28.20 107.46  26.87

8  27.54  28.38 28.92 28.74 113.58  28.40

TOTAL  154.32  157.78 158.72 159.78

GRAND TOTAL  630.6 

GRAND MEAN  19.71

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA TABLE 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  2.10  0.7 0.68 NS 3.07  4.87

Treatment  7  1541.81  220.26 213.84**HS 2.49  3.65

Error  21  21.53  1.03

TOTAL  31  1565.44 

CV = 5.2% 

NS  = Not 
Significant 

* * HS   = Highly Significant

RICE #136
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I. OBJECTIVES

To determine the efficacy of eNEBler when applied to rice and to determine the rate

of eNEBler applied with the normal quantity of urea that produces the largest yield

increase on rice (NSIC Rc 308).

II. INTRODUCTION

In Asia it was estimated that about 250 million rice farmers cultivate mostly no less

than one (1) hectare.  Production was about 520 million tons of unmilled rice in 1998.

The consumption of each Asian is equal to about 87 – 214 kilograms of milled rice 

annually, which provide 25 – 80% of the total calories consumed.  By the year 2020, 

rice production should increase to 690 million tons to cater the needs of every Asian 

(Electronic database, 1999). 

In Southern Philippines, and in other regions of the country, rice is one of the main 

sources of income.  It is also considered as the prime commodity consists of 20% or 

more of the production on the agricultural sector (Rice Production Techno guide, 

1993). 

In this connection, correct and proper usage of fertilizer was recently the focus of 

researchers in the field.  At the same time, the government through the Department 

of Agriculture is promoting the wise use of fertilizer whether organic or inorganic ones. 

The objective was to create sustainability of the soil to a profitable production.  

The study aimed to evaluate the yield response of rice to different rates of eNEBler 

and inorganic soil applied fertilizer.   Secondly, to determine the effects of eNEBler on 

yield and other agronomic characters of lowland rice. 



I. RESEARCHER: ROEL C. DE RAMOS/PNT 025 

DA-CEMIARC For Upland & Lowland 

Tupi, South Cotabato 

II. TARGET CROP: Lowland Rice (NSIC Rc 308) 

III. DURATION OF THE STUDY: July to November 2016 

VI. METHODOLOGY

The trial was conducted at Tupi Research and Experiment Station, Bololmala, Tupi,

South Cotabato, with an area of one thousand one hundred eighty-eight (1,188 m2)

square meters. The area is generally plain and irrigated with a soil type of Tupi fine

sandy loam.  The product was tested using lowland rice (NSIC Rc 308).  A four by five

(4m x 5m) plot was prepared thoroughly ready for field planting. There were eight (8)

treatments replicated four (4) times within the field using randomized complete block

design (RCBD).

TREATMENT SUMMARY:  

eNEBler was applied at different rates, as shown: 

T1 No fertilizer control (no fertilizer, no eNEBler) 

T2 RR fertilizer control (no eNEBler) 

T3 RR fertilizer + 135 ml/ha eNEBler 

T4 RR fertilizer + 202.5 ml/ha eNEBler 

T5 RR fertilizer + 270 ml/ha eNEBler 

T6 RR fertilizer + 337.5 ml/ha eNEBler 

T7 RR fertilizer + 405 ml/ha eNEBler 

T8 RR fertilizer + 472.5 ml/ha eNEBler 



LAND PREPARATION 

An area of approximately 1,188 m2 was prepared for the rice trial, to ensure good land 

preparation and control of weeds, a thorough plowing and harrowing and leveling was 

done using tractor drawn implements.  

SEEDBED PREPARATION & SEED SOWING 

Seedbed was prepared ahead of the area to be transplanted with rice seedlings.  A 

1m X 10m bed was thoroughly prepared ready for planting.  Rice seeds were soak in 

clean water for 24 hours and incubated for another 24 hours before sowing in the 

seedbed. 

APPLICATION OF FERTILIZER AND FIELD PLANTING 

Before the final leveling of the rice field, all the necessary inputs/fertilizers were 

applied as basal.  Rice seedlings twenty one (21) days old from seedbed were 

transplanted two to three (2-3) seedlings per hill at a distance of 20cm X 20cm, 

allowing twenty five (25) square rows per plot.  Replanting was done as soon as dying 

of seedling was noticed. 

Fifteen (15) days after transplanting application of urea blended with eNEBler was 

done based on the proper volume of urea needed in the trial.  Third application of urea 

blended with proper volume of eNEBler was at booting stage (45-55 DAT) of the rice 

plant in the trial.   The recommended rate of fertilizer was 128-25-70 (kg of nitrogen, 

phosphorous and potassium respectively) was applied per hectare.     

CARE AND MAINTENANCE 

Package of technology for production of lowland rice was strictly followed aside from 

the application of eNEBler product with urea as per Advanced Agrisolutions 

Philippines Corporation instruction and guidance. 

HARVESTING 

Harvesting was done when rice plant reach maturely (105-110 DAT). 



PARAMETERS GATHERED: 

1. Average plant height (cm) at 30 DAT.  This was done by measuring the height

of the plant from the base up to the tip of the tallest leaf, four (4) corner hills

per corner, a total of 16 hills samples per treatment plot (these were tagged).

2. Tiller count at 30 DAT. Number of tillers was counted and recorded from the

tag 16 hills per plot and these were transform to number of tillers per square

meter (m2).

3. Average plant height (cm) at harvest. Plant height was measured from the

base of the plant to the tip of the highest panicle, from the tagged 16 hills.

4. Tiller count at harvest (productive and unproductive). The counting was

gathered at tagged 16 hills and transformed into tiller count per square meter.

5. Panicles count at harvest. The counting was gathered from the tagged 16

hills representing the number of productive tillers and transformed into

panicle count per square meters.

6. Straw weight (kg) at harvest. This was gathered from the harvest of four

square meters (4m2) per plot.  After manual threshing, straw was weighed

and recorded.

7. Grain yield (kg/ha) at harvest. This was done by gathering the dry weight

(14% MC) of filled grains from the harvest of 20 m2 plots in every treatments

and convert to tons per hectare yield.

Pest and disease, taken a week before harvest (when noticed).   All data were 

gathered at designated area/rows of each experimental plot. 
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VII. RESULTS AND DISCUSSION

The trial on the “EFFICACY AND RATE DETERMINATION OF eNEBler ON RICE 

(NSIC Rc 308) PRODUCTION” was conducted at the rice production area of the DA-

Tupi Research and experiment Station, Bololmala, Tupi from July to November 2016. 

The station has an irrigation facility that can support the two (2 season regular 

planting (WS & DS.  Its soil is fine sandy loam which is easy to drain and possess a 

pH of 5.8.  Even distribution of rainfall (July 2016 = 14.09 mm, August 2016 = 8.07 

mm, September 2016 = 10.51 mm and October 2016 = 9.89 mm was experienced 

during the trial period.  Insect pest and diseases in the area did not show damaging 

result for NSIC Rc 308 rice variety that was used as test crop for the trial. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  18.25  17.35  18.00  20.30  73.90  18.475b 

2  18.00  21.35  21.00  21.00  81.35  20.337ab 

3  22.00  20.00  21.35  22.00  85.35  21.337a 

4  23.10  22.00  21.00  21.05  87.15  21.787a 

5  22.00  21.00  23.05  23.05  89.10  22.275a 

6  20.00  23.05  22.00  22.00  87.05  21.762a 

7  22.00  22.00  23.05  21.05  88.10  22.025a 

8  23.10  21.35  22.00  23.00  89.45  22.362a 

Total  168.45  168.10  171.45  173.45  681.45  21.295 
* Treatment means having a common letter superscript are statistically the same.

Table 1.   Average plant height (cm of rice at 30 days after transplanting (DAT as applied 

with eNEBler at different rate in combination with inorganic fertilizer, that the highest 

average plant height was treatment 8 (22.362 cm followed by treatments 5 (22.275 cm, 

7 (22.025 cm, 4 (21.787 cm, 6 (21.762 cm, 3 (21.337 cm, 2 (20.337 cm and the lowest 

was treatment 1 with only 18.475 cm height.  Although treatment 8 was the highest, all 

treatments applied with inorganic fertilizer and different volume of eNEBler give 

comparable height, and it was shown also in treatment 2 (only inorganic fertilizer. 

Treatment 1 (no fertilization was the only treatment that was significantly different from 

all treatments with eNEBler application. 

Table 1. Average plant height of rice (cm from 16 hills samples/plot at 30 DAT ,  applied with eNEBler at 
different rates in combination with inorganic fert. DA-RES Tupi, November 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  14.45 13.14 13.50 14.00  55.09  13.77c 

2  18.70 20.62 22.40 19.15  80.87  20.21b 

3  21.37 19.65 19.73 21.00  81.75  20.43b 

4  20.97 18.92 19.15 19.12  78.16  19.54b 

5  23.02 21.35 20.07 22.00  86.44  21.61ab 

6  23.65 23.35 24.15 22.15  93.30  23.32a 

7  23.30  19.95  22.23  21.85  87.33  21.83ab 

8  23.16  23.19  23.18  24.05  93.58  23.39a 

Total  168.62  160.17  164.41  163.32  656.52  20.516 
* Treatment means having a common letter superscript are statistically the same.

Table 2.   Average tiller count at 30 DAT, a highly significant result was observed.  T8 and 

T6 produced more tillers as compared to other treatments. Treatment 8 account for the 

highest average number of tillers (23.39 followed by T6 (23.32, treatment 7 (21.83, 

treatment 5 (21.61, treatment 3 (20.43, treatment 2 (20.21, treatment 4 (19.54 and 

treatment 1 the lowest number of average tillers (13.77.  Comparable number of tillers 

was shown between treatments 5, 6, 7 and 8, although treatments 5 and seven was 

comparable to treatments 2, 3 and 4.  

Table 2.  Average tiller count of rice in 1.0m2 at 30 DAT as applied with eNEBler at different rates in 
combination with inorganic fert. DA-RES Tupi, November 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  87.50  84.05  85.50  85.38  342.43  85.607c 

2  91.10  87.03  89.00  89.04  356.17  89.042bc 

3  88.90  84.20  87.15  86.65  346.90  86.725ab 

4  90.00  86.15  88.90  87.98  353.03  88.257ab 

5  89.30  90.05  87.98  89.12  356.45  89.112a 

6  92.50  89.80  91.02  90.16  363.48  90.870a 

7  89.45  91.00  89.50  89.76  359.71  89.927a 

8  88.78  90.15  87.77  89.08  355.78  88.945ab 

Total  717.53  702.43  706.82  707.17  2833.95  88.561 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 3.  Average plant height at harvest, a highly significant result was observed. 

Average height ranges from 90.870 cm (T6 – highest followed by T7 (89.927 cm, T5 

(89.112 cm, T2 (89.042 cm, T8 (88.945 cm, T4 (88.257 cm, T3 (86.725 cm and 

treatment 1 (85.607 cm the lowest.  Treatments 5, 6, and 7 gave comparable height with 

treatments 3, 4 and 8 but were significantly different to treatment 1 (no fertilization.  

Table 3.  Average plant height of rice (cm at harvest taken from 16 hills samples/plot as applied with 
eNEBler at different rates in combination with inorganic fert. DA-RES Tupi, Nov. 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  203.15 209.10 224.02 198.86  835.13  208.78b 

2  282.16 315.15 268.22 277.56  1143.09  285.77a 

3  308.00 289.12 321.00 288.98  1207.10  301.78a 

4  306.12 336.22 315.12 298.78  1256.24  314.06a 

5  316.24 352.15 310.26 311.22  1289.87  322.46a 

6  345.22 285.00 272.04 287.79  1190.05  297.51a 

7  299.86  300.18  298.78  298.78  1197.60  299.40a 

8  304.22  356.45  312.34  306.18  1279.19  324.29a 

Total  2364.97  2443.37  2321.78  2268.15  9398.27  293.695 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 4.  The average tiller count (from 16 hills sample/plot during harvest, significant 

differences in treatment means were observed.  The highest average tiller count was 

noticed on treatment 8 (324.29 comparable to treatments 5 (322.46, 4 (314.06, 3 

(301.78, 7 (299.40 and 2 (285.77.  These treatments were significantly different from 

treatment 1 (208.78 the control or no fertilization. 

Table 4.  Average tiller count of rice from 16 hills samples/plot at harvest, as applied with eNEBler at 
different rates in combination with inorganic fert. DA-RES Tupi, Nov. 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  146.22  157.00  122.00  136.16  561.38  140.345d 

2  223.32  230.00  225.00  226.08  904.40  226.100bc 

3  208.76  200.00  207.00  229.76  845.52  211.380c 

4  238.56  255.00  242.00  254.68  990.24  247.560ab 

5  233.08  237.00  238.00  233.44  941.52  235.380ab 

6  228.68  251.00  240.00  247.87  967.55  241.887ab 

7  236.16  248.45  282.30  256.00  1022.91  255.727a 

8  244.08  249.72  254.46  249.15  997.41  249.352ab 

Total  1758.86  1828.17  1810.76  1833.14  7230.93  225.966 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 5.  Average panicle count taken from one square meter area, highly significant 

result was observed. Treatment 7 give the highest panicle count (255.727 that was 

comparable to treatments 8 (249.352, 4 (247.560, 6 (241.887 and treatment 5 

(235.380. Treatment 2 (226.100 was also comparable to treatments 3, 4, 5, 6 and  

eventually all treatments applied with fertilizer was found significantly different from the 

control (T1 -140.345 or no fertilization.  

Table 5.  Average panicle count of rice (1.0 m2 as applied with eNEBler at different rates in combination 
with inorganic fertilizer. DA-RES Tupi, November 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  2.508  3.150  3.075  2.093  10.826  2.706d 

2  5.055  4.850  4.160  4.608  18.673  4.668c 

3  4.980  4.900  5.150  5.012  20.042  5.010bc 

4  5.675  5.185  5.880  5.576  22.316  5.579ab 

5  6.140  5.915  6.080  6.044  24.179  6.044a 

6  6.060  5.890  6.085  6.012  24.047  6.011a 

7  6.112  6.124  6.114  6.012  24.362  6.091a 

8  6.022  6.202  6.096  6.023  24.343  6.085a 

Total  42.552  42.216  42.640  41.38  168.788  5.274 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

RICE #137

Table 6.  Average straw weight of rice taken 4 square meter area per plot, revealed a 

highly significant result. Straw weights ranges from 6.091 kg/plot the highest (T7, to 2.706 

kilograms/plot the lowest (T1.  Comparable treatments were treatment 4 (5.579 kg/plot, 

5 (6.044 kg/plot, 6 (6.011 kg/plot, 7 (6.091 kg/plot and 8 (6.085 kg/plot, although 

treatment 3 (5.010 kg/plot was noticed comparable to treatment 4 (5.579 kg/plot and 

treatment 2 (4.668 kg/plot but all treatments with combination of eNEBler and inorganic 

fertilizer showed a significant difference to treatments without eNEBler (T2 and treatment 

without fertilizer (T1 -2.706 kg/plot.  

Table 6.  Average straw weight of rice in kilograms taken from 4m2sample/plot as applied with eNEBler at 
different rates in combination with inorganic fert. DA-RES Tupi, November 2016. 

RICE #137



Treatment   I  II  III  IV  TOTAL  Mean* 

1  1.98  2.03  1.87  1.96  7.84  1.96f 

2  3.08  3.12  3.05  3.08  12.33  3.08e 

3  4.62  4.14  4.79  4.55  18.10  4.53d 

4  4.83  4.80  4.97  4.76  19.36  4.84c 

5  4.80  4.87  5.00  4.89  19.56  4.89bc 

6  5.07  4.93  4.97  4.88  19.85  4.96abc 

7  5.12  5.33  5.18  5.02  20.65  5.16ab 

8  5.08  5.23  5.22  5.34  20.87  5.22a 

Total  34.580  34.450  35.050  34.480  138.56  4.33 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 7.   The grain yield in tons per hectare of rice (NSIC Rc 308, highly significant 

differences in treatment means were observed.  Highest yield was observed in treatment 

8 (5.22 tons/ha, comparable to treatments 7 (5.16 tons/ha and treatment 6 (4.96 

tons/ha.  Treatment 5 (4.89 tons/ha was also comparable to treatments 6 and 7 even in 

treatment 4 (4.84 tons/ha. But all of the higher treatments (6, 7 and 8 were found 

significantly different to treatments 3 (4.53 tons/ha, 2 (3.08 tons/ha and eventually to the 

control (T1 with only 1.96 tons per hectare yield. 

Table 7. Grain yield in tons per hectare of lowland rice (NSIC Rc308 as applied with eNEBler at different 
rates in combination with inorganic fert. DA-RES Tupi, November 2016. 



VIII. SUMMARY AND CONCLUSION

As shown in tables 1 to 7, almost all results showed significant result in favor of

treatments 5, 6, 7 and 8.  The application of eNEBler in combination of inorganic

fertilizer (14-14-14, 0-0-60 and 46-0-0) made the growth and yield of NSIC Rc 308

better.   Average tiller count during the vegetative stage (Table 2) was increased from

13.77 (T1) as high as 23.39 (T8).  In Table 4, the average tiller count during

maturity/harvest, the count was increased from 208.78 (T1) to 324.29 (T8). Another

was the increase in panicle count, although increasing inconsistently but contributory,

from 247.560 (T4) to 255.727 (T7).  Finally on Table 7, gradual increase in yield from

treatment 3 (4.53 tons/ha) to treatment 8 (5.22 tons/ha) was obviously noticeable.  An

increase of about 2.57 tons/ha when eNEBler was added (T1 to T3). There was

another increase of 3.26 tons/ha from T1 (1.96 tons/ha) to T8 (5.22 tons/ha) when a

maximum amount of eNEBler was added.

IX. RECOMMENDATION

It is recommended therefore, based on the result of this trial, that fertilizer be

supplemented with 472.5 ml/ha eNEBler to increase rice production.  Is it also

recommended to increase the volume of eNEBler added to inorganic fertilizer;  the

data shows a clear positive trend suggesting benefit may be more at higher rates of

eNEBler.  These choices of application would increase a rice farmer’s yield and

eventually increased income.



RICE 145 

THE QUANTITY OF eNEBLer THAT PRODUCES THE HIGHEST 

YIELD WITH THE NORMAL QUANTITY OF UREA (100 PERCENT 

UREA) AS WELL AS A 50 PERCENT REDUCTION OF UREA.

RODRIGO B. ESPAÑA 
RBE RESEARCH STATION 

BARANGAY SAN JOSE,  
GENERAL SANTOS CITY
RICE #145 with NEBv2 

MARCH – JULY 2017 



Comments from Agmor (manufacturer of NEB)
The objective of this study was to (1) measure the yield increase when NEB is coated onto urea when 

the normal quantity of urea is applied, and (2) measure the yield increase of the normal quantity of urea 

control is compared to a 50% reduction of urea to access if urea can be reduced by 50% without a loss of 

yield from the addition of NEB.  

Agmor is focusing on NEB applied on urea without a reduction of urea.   For this reason, the treatments 

to consider when reviewing this study are as follows: 

T1, the untreated control (normal rate of urea without NEB) compared to 

T4, NEB coated onto urea (normal rate of urea with NEB)   

These relevant treatments are highlighted in green below: 

Treatment Summary

Agmor Conclusions 

1. Comparing the 100% urea control (T1) to the 100% urea with 675 ml/ha NEB (T4), the yield
increase due to NEB is 2,500 kg/ha (4,895 kg/ha – 2,395 kg/ha).

2. It is noteworthy that the 50% urea treatments with NEB (T5-T8) yielded higher than the 100%
urea control, which has been demonstrated many times both in other research trials and farmer
trials.   However, maximum yield is achieved with the 100% rate of urea.

Product Reference 

Advanced AgriSolutions is marketing NEB in the Philippines under the brand name “eNEBler” and urea 
coated with NEB as “eNEBled urea”.    All references in this report that refer to eNEBler or eNEBled urea 
refer to the product NEB, manufactured by Agmor, Inc in the USA. 

Urea NEB Dosage Yield     

T1 100% urea No NEB (Control) 2395 kg/ha 

T2 100% urea (no reduction) 2.1 L/ton urea 3650 kg/ha 

T3 100% urea (no reduction) 2.55 L/ton uea 4170 kg/ha 

T4 100% urea (no reduction) 3 L/ton urea 4895 kg/ha 

T5 50% urea (50% reduction) 4.2 L/ton 3525 kg/ha 

T6 50% urea (50% reduction) 5.1 /ton uea 4025 kg/ha 

T7 50% urea (50% reduction) 6 L/ton urea 4105 kg/ha 

T8 50% urea (50% reduction) 6.9 L/ton 4245 kg/ha 



I. INTRODUCTION

Our government, through the Executive Officials of the Department of Agriculture had 

announced an immediate implementation of Hybridization Program of Rice Production in a 

THREE HUNDRED THOUSAND (300, 000) hectares of Lowland. Rice fields all over the 

country, to be financed by the different government Agencies, such as the Land Bank of the 

Philippines, Agricultural Credit Policy Council (ACPC) and the Department of Agriculture. 

The Department of Agriculture should be informed and encouraged for the utilization 

of eNEBler application to these THREE HUNDRED THOUSAND (300,000) hectares all over 

the country, inorder to attain the success of this project. 

Specifically, this study aimed to determine the quantity of eNEBler that produces the 

highest yield with the normal quantity of Urea (100 percent urea) as well as a 50 percent 

reduction of urea. 

II. OBJECTIVES

• To determine the quality of eNEBler that produces the highest yield with the

normal quantity of Urea (100 percent Urea) as well as 50 percent reduction of

Urea.

• Determine if 50% percent or 100% percent Urea with eNEBler provides the

highest yield.

• To act as show window to our rice farmers in SOCKSARGEN areas.

III. RESEARCHER RODRIGO B. ESPAÑA 
PN- 070 
RBE Research / Breeding Station 
San Jose, General Santos City 

IV. TARGET CROP PLANTED Rice (RC 160 Variety) 

V. DURATION OF THE STUDY March 25, 2017 to July 13, 2017 



VI. METHODOLOGY

Our Rice Trial Number 145 was conducted at RBE Research Station, Vineyard, 

Barangay San Jose, General Santos City, Philippines with an area of more or less ONE 

THOUSAND ONE HUNDRED EIGHTY EIGHT (1,188) square meters. The area is generally 

plain and irrigated with fine volcanic sandy loam soil. The product eNEBLer was applied with 

the different level that produces the highest yield with Normal quantity of Urea (100 percent 

and 50 percent reduction of Urea, tested in using (RC 160 Variety) in lowland rice field. A 

five (5) meters plot was prepared for the trial. There were EIGHT (8) Treatments replicated 

FOUR (4) times within the field using Randomized Complete Block Design (RCBD). 

LAND PREPARATION/PLANTING/FERTILIZATION 

An area of ONE THOUSAND ONE HUNDRED EIGHTY EIGHT (1,188) square meters 

was prepared for Rice Trial # 145. The land was plowed and harrowed several times using 

drawn animal (horse and carabao) to make sure of good land preparation. While preparing 

the seedbed two (2) meters by twenty (20) meters, we soaked the palay seeds into a drum 

full of water for TWENTY FOUR (24) hours, and let the seeds sprouted for another two (2) 

days. 

We sowed the palaynos seeds in March 5, 2017. In March 18, 2017 we broadcasted 

the (basal) at 437.5 grams of (14-14-14) complete fertilizer and 187.5 grams of Muriate of 

Potash (0-0-60) per plot respectively. It was March 25, 2017, when we transplanted the 

palay seedlings, in five (5) meters by five (5) meters equals twenty five square meters plot. 

There were THIRTY TWO (32) plots consisting of eight (8) entries, with FOUR (4) Replication 

trials. Immediately replanting was done on the dying plants, to ensure a good and perfect 

stand count of the trial. 



APPLICATION OF FERTILIZER 

The basal application was done SEVEN (7) days before the transplanting period 

March 18, 2017 was done. The second fertilizer application was applied in April 9, 2017, as 

top dressing which was done as follows: 

TREATMENTS UREA (in grams) eNEBLer (in ml) 

T1 250 grams Urea/plot No eNEBler 

T2 250 grams Urea/plot 210 ml eNEBler/plot 

T3 250 grams Urea/plot 255 ml eNEBler/plot 

T4 250 grams Urea/plot 300 ml eNEBler/plot 

T5 250 grams Urea/plot 210 ml eNEBler/plot 

T6 250 grams Urea/plot 255 ml eNEBler/plot 

T7 250 grams Urea/plot 300 ml eNEBler/plot 

T8 250 grams Urea/plot 345 ml eNEBler/plot 

The third and last fertilizer application was in May 20, 2017 as follows: 

TREATMENTS APPLICATION 

T1 312.5 grams Urea , No eNEBLer 

T2 312.5 grams Urea plus 265 ml eNEBLer/ plot 

T3 312.5 grams Urea plus 320 ml eNEBLer/ plot 

T4 312.5 grams Urea plus 375 ml eNEBLer/ plot 

T5 156.25 grams Urea plus 265 ml eNEBLer/ plot 

T6 156.25 grams Urea plus 320 ml eNEBLer/ plot 

T7 156.25 grams Urea plus 375 ml eNEBLer/ plot 

T8 156.25 grams Urea plus 430 ml eNEBLer/ plot 



CARE AND MAINTENANCE 

The spraying of schedules was done on the basis of insect, pest, and diseases 

appearances. Package of technologies for lowland rice production and guidance by the 

Advanced Agrisolution Corporation was followed. 

HARVESTING 

It was July 15 supposedly our harvesting but it was scheduled earlier July 13, 2017 

due to some circumstances that hindered our harvesting. Before harvesting we gathered the 

necessary data such as plant height, stand count, teller count and panicle count. All the 

harvested palay were sun dried for the whole day before putting it up in a sack, inorder to 

avoid so much spillage, and that we expected an accurate data. It was weighed and threshed 

every treatment. We weighed also the ricestraw. After threshing the 32 plots were dried for 

FOUR (4) sunny days until the moisture content was 14 percent. 

PARAMETERS were gathered correctly as follows: 

1. Average Plant Height (in cm) at THIRTY (30) DAYS (DAT) this was done right in

the field measuring 20 hills at random per plot.

2. Average Plant Height (in cm) at harvest date was done by measuring the base up

to the highest panicle of 20 plants at random within the plot.

3. Average Tiller Count at (30 DAT) number of tillers were counted among the 20

random hills in a plot.

4. Average Tiller Count at harvest. All the tillers within the plot were counted, as

well as the Panicles.

5. Straw Weight within a plot was weighed strictly.

6. Fresh Grain Weight were weighed.

7. Dried Grain Weight for every plot after FOUR (4) successive sunny days were all

weighed.



IV. RESULTS AND DISCUSSION

The rice trial number 145 was conducted at RBE Research Station, Brgy. San Jose, 

General Santos City during the period from March 25, 2017 to July 13, 2017. The area was 

generally plain with fine volcanic sandy loam soil, irrigated using the gravitational system. 

Our station has a 6.2ph with 90-30-30NPK/ha fertilizer requirement. Our test crop was RC 

160 variety. This was a test on the rate of eNEBLer applied at 100% percent Urea and a 50 

% percent Urea reduction, to which of it could provide the highest yield increase in rice 

production. 

The result of the trial # 145 showed that Table 1 the average plant height at 30 DAT, 

doubled the height of T1 = 18.88 which resulted to a very significant number of centimeters, 

T2= 38.06, T3=39.84, T4= 39.96, T5= 37.54, T6= 38.14, T7= 38.48, T8= 38.95. In Table 2, the 

plant height at harvest has resulted to significant differences to that of T1. The differences to 

that of T1 were T2= 30.05 cm, T3= 37.41, T4= 39.36, T5= 29.65, T6= 31.20, T7= 37.31, T8= 38.56 

cm. 

The Table 1, the average plant height at 30 DAT of 100 % percent Urea has only 

minimal differences to that of 50 % percent Urea, such that T2 got only 0.52cm to that of T5, 

T3 with 1.7cm to that of T6, and T4 with 1.48cm to that of T7, and T4 with 1.01cm difference 

to that of T8. In Table 2, T2, T3, T4 got differences of T5= 0.4cm, T6= 6.21cm, T7= 2.05, T8= 

0.8cm difference from T=4. 

In Table 3, all T2, T3, T4, T5, T6, T7 and T8 applied with eNEBLer has a very significant 

differences of Teller count compared to T1 which proved to have the differences as follows 

T2=5.72, T3= 9.50, T4= 13.62, T4= 5, T6= 7.65, T7= 9.6 and T8= 11.15cm tillers differences to 

that of T1. Table 4, had shown that T1 has a very big differences of teller count to those 

treatments applied with eNEBLer such as T2= 62, T3= 104.5, T4= 149.74, T5= 55, T6= 84.15, 

T7= 105.6 and T8= 122.65. 

Table 5 Average Panicle count had shown a very significant differences among those 

treatments applied with eNEBLer to that of T1= 0 eNEBLer such as T2= 62.45 panicles, T3= 

102.26, T4= 144.60, T5= 54.10, T6= 82.30, T7= 104.38, T8= 123.75 panicles differences. 

There was just a minimal differences among those treatments applied with eNEBLer 

of different levels, though treated with 100 percent of Urea to that of 50 percent reduction 



in Urea which resulted as follows: T2= 241.35 minus T5= 233= 8.35 panicles, T3= 281.16 

minus T6= 261.53 = 19.63, T4= 323.50 minus T7= 283.28 = 40.22, and T4= 323.50 minus T8 = 

302.65 = 20.85 panicles only. 

In Table 6, the average grain yield (in ton) per hectare for all entries applied with 

eNEBLer has the largest yield compared to the control the differences among those entries 

applied with eNEBLer to that of T1 were as follows: T2= 3650 minus T1 = 2395 equals 1.26 

tons/hectare, T3 =1.80 tons/hectare, T5= 1.13 tons/hectare, T6= 1.63 tons/hectare, T7=1.71 

tons/hectare, T8 = 1.85 tons/hectare differences. 

There were minimal differences in a 100 percent Urea applied to that of 50 percent 

reduction of Urea in trial # 145 which resulted as follows:  T2= 3650 minus T5= 3525 equals 

125 kilos difference, T3 minus T6= 145 kilos, T4 minus T7 equals 790 kilos and T4-T8= 650 

kilograms differences. 

Finally T4 with 17, 520 tons per hectare got the highest weight of straw follow by T8= 

14, 895 tons per hectare, T3= 14, 640, T7= 14,400, T6= 14,115, T2 = 12, 825, T5= 12,375, and 

the last is the control T1=8,400. 

V. SUMMARY AND CONCLUSION

Based on the result of this study RICE TRIAL # 145, it was found that all treatments 

applied with eNEBLer produced the highest yield compared to the control T1 which was 

applied with the same quantity of fertilizer.   Additionally, all the agronomic measurements 

including tiller count, panicle count and plant height were all higher with eNEBLer compared 

to the control T1.    

The highest yield was with the at the 100% rate of urea was found with T4 which also 

had the highest agronomic measurements, which was statistically significant from the T1 

untreated control.    The highest yield with the 50% urea rate was T8 which was statistically 

significant from the T1 untreated control.   Thus, for farmers that desire the maximum yield 

it is recommended to apply the 100% rate of urea and add eNEBler at the rate used in T4.    If 

50% urea is desired, it is recommended to apply the quantity of eNEBler used in T8.    



Table 1.  AVERAGE PLANT HEIGHT (IN CM) AT THIRTY (30) DAT OF LOWLAND RICE AS 
INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH NORMAL QUANTITY OF 
UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT REDUCTION OF UREA 
THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE (RC 160 VARIETY) 
PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 18.20 19.50 18.85 18.9518.95 75.50 18.88 

2 37.75 38.10 37.75 38.65 152.25 38.06 

3 39.75 40.60 39.85 39.15 159.35 39.84 

4 40.25 39.65 40.10 39.85 159.85 39.96 

5 37.35 37.25 38.30 37.25 150.15 37.54 

6 38.75 37.40 38.25 38.15 152.55 38.14 

7 38.85 38.15 38.25 38.65 153.90 38.48 

8 39.65 38.65 38.75 38.75 155.80 38.95 

TOTAL 290.55 289.30 290.10 289.40 

GRAND TOTAL 

1159.35 

GRAND MEAN 36.23 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 0.13 0.043 0.17 NS 3.07 4.87 

Treatment 7 1397.14 199.59 798.16 2.49 3.65 

Error 21 5.18 0.25 

TOTAL 31 1402.45 

CV = 1.40 % 

NS   = Not Significant 



Table 2.  AVERAGE PLANT HEIGHT (IN CM) AT HARVEST OF LOWLAND RICE AS 
INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH NORMAL QUANTITY OF 
UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT REDUCTION OF UREA 
THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE (RC 160 VARIETY) 
PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 85.10 79.95 84.90 85.15 335.10 83.78 

2 115.20 110.95 113.90 115.25 455.30 113.83 

3 121.90 122.20 119.80 120.85 484.75 121.19 

4 123.80 122.90 121.95 123.90 492.55 123.14 

5 115.10 111.20 113.20 114.20 453.70 113.43 

6 114.95 115.20 113.80 115.95 459.90 114.98 

7 120.90 122.80 120.85 119.80 484.35 121.09 

8 122.90 121.95 123.80 120.70 489.35 122.34 

TOTAL 919.85 907.15 912.20 915.80 

GRAND TOTAL 3655 

GRAND MEAN 114.22 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 10.92 3.64 1.60 NS 3.07 4.87 

Treatment 7 4677.52 668.22 293.00 **HS 2.49 3.65 

Error 21 47.61 2.28 

TOTAL 31 4736.05 

CV = 1.32% 

NS= No Significant 

**  = Highly Significant 



Table 3.  AVERAGE TILLER COUNT AT THIRTY (30) DAT OF LOWLAND RICE AS TRIAL 
NUMBER 145 AS INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH 
NORMAL QUANTITY OF UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT 
REDUCTION OF UREA THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE 
(RC 160 VARIETY) PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 16.25 15.95 15.75 16.10 64.05 16.01 

2 21.85 20.95 22.15 21.95 86.90 21.73 

3 25.65 24.95 25.75 25.70 102.05 25.51 

4 29.75 28.95 29.95 29.85 118.50 29.63 

5 19.95 20.10 22.10 21.90 84.05 21.01 

6 23.90 22.95 23.85 23.95 94.65 23.66 

7 25.75 25.80 24.95 25.95 102.45 25.61 

8 27.50 26.70 27.10 27.35 108.65 27.16 

TOTAL 190.60 186.35 191.60 192.75 

GRAND TOTAL 761.30 

GRAND MEAN 23.79 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 2.93 0.98 4.45 *s 3.07 4.87 

Treatment 7 496.78 70.97 322.59**HS 2.49 3.65 

Error 21 4.64 0.22 

TOTAL 31 504.35 

CV = 1.97% 

* *   = Highly Significant

* = Significant



Table 4.  AVERAGE TILLER COUNT AT HARVEST OF LOWLAND RICE AS TRIAL NUMBER 145 
AS INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH NORMAL QUANTITY 
OF UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT REDUCTION OF UREA 
THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE (RC 160 VARIETY) 
PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 178.75 175.45 173.25 177.10 704.55 176.14 

2 240.35 230.45 243.65 241.45 955.90 238.98 

3 282.15 274.45 283.25 282.70 1122.55 280.64 

4 327.25 318.45 329.45 328.35 1303.50 325.88 

5 219.45 221.10 243.10 240.90 924.55 231.14 

6 262.90 252.45 262.35 263.45 1041.15 260.29 

7 283.25 283.80 274.45 285.45 1126.95 281.74 

8 302.50 293.70 298.10 300.85 1195.15 298.79 

TOTAL 2096.60 2049.80 2107.60 2120.25 

GRAND TOTAL 8374.3 

GRAND MEAN 261.70 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 328.04 109.35 3.86 *S 3.07 4.87 

Treatment 7 60109.88 8587.13 303.22 **HS 2.49 3.65 

Error 21 594.68 28.32 

TOTAL 31 61032.6 

CV =2.03 % 

* *   = Highly Significant

* = Significant



Table 5.  AVERAGE PANICLE COUNT AT HARVEST OF LOWLAND RICE AS TRIAL NUMBER 
145 AS INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH NORMAL 
QUANTITY OF UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT 
REDUCTION OF UREA THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE 
(RC 160 VARIETY) PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 179.95 178.45 177.65 179.55 715.60 178.90 

2 245.35 235.40 242.20 242.45 965.40 241.35 

3 283.20 275.45 282.30 283.70 1124.65 281.16 

4 325.25 320.65 328.35 319.75 1294.00 323.50 

5 225.45 233.75 245.20 227.60 932.00 233.00 

6 265.95 255.40 260.35 264.40 1046.10 261.53 

7 285.30 286.80 275.60 285.40 1133.10 283.28 

8 310.50 299.65 299.60 300.85 1210.60 302.65 

TOTAL 2120.95 2085.55 2111.25 2103.70 

GRAND TOTAL 8421.45 

GRAND MEAN 263.17 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 84.11 28.04 1.11 NS 3.07 4.87 

Treatment 7 57667.2 8238.17 325.75 **HS 2.49 3.65 

Error 21 531.18 25.29 

TOTAL 31 58282.49 

CV = 1.91 % 

NS   = No Significant 

* *   = Highly Significant



Table 6.  AVERAGE GRAIN YIELD (IN TON) PER HECTARE OF LOWLAND RICE AS TRIAL 
NUMBER 145 AS INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH 
NORMAL QUANTITY OF UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT 
REDUCTION OF UREA THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE 
(RC 160 VARIETY) PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 2260 2460 2380 2480 9580 2395 

2 3580 3740 3700 3580 14600 3650 

3 3980 4260 4340 4100 16680 4170 

4 4860 4780 4940 5000 19580 4895 

5 3560 3580 3460 3500 14100 3525 

6 4060 3980 4040 4020 16100 4025 

7 4200 4140 4100 3980 16420 4105 

8 4300 4440 4140 4100 16980 4245 

TOTAL 30800 31380 31100 30760 

GRAND TOTAL 124040 

GRAND MEAN 3876.25 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 31450 10483.33 0.93 NS 3.07 4.87 

Treatment 7 14812950 2116135.71 188.34 ** HS 2.49 3.65 

Error 21 235950 11235.71 

TOTAL 31 15080350 

CV = 2.73 % 

NS   = No Significant 

* *   = Highly Significant



Table 6a.  AVERAGE DRIED GRAIN WEIGHT (IN KILOGRAM) OF HARVESTED LOWLAND RICE 
(RC 160 VARIETY) 

TREATMENT I II III IV 

1 5.65 6.15 5.95 6.20 

2 8.95 9.35 9.25 8.95 

3 9.95 10.65 10.85 10.25 

4 12.15 11.95 12.35 12.50 

5 8.90 8.95 8.65 8.75 

6 10.15 9.95 10.10 10.05 

7 10.50 10.35 10.25 9.95 

8 10.75 11.10 10.35 10.25 

Table 6A1. AVERAGE DRIED GRAIN WEIGHT (IN TON) PER HECTARE AT 14 % PERCENT 
MOISTURE CONTENT (MC) 

TREATMENT I II III IV 

1 2260 2460 2380 2480 

2 3580 3740 3700 3580 

3 3980 4260 4340 4100 

4 4860 4780 4940 5000 

5 3560 3580 3460 3500 

6 4060 3980 4040 4020 

7 4200 4140 4100 3980 

8 4300 4440 4140 4100 

Table 6B.  AVERAGE FRESH GRAIN WEIGHT (IN KILOGRAM) PER HECTARE OF NEWLY 
HARVESTED LOWLAND RICE (RC 160 VARIETY) 

TREATMENT I II III IV 

1 6.60 7.20 6.95 7.25 

2 10.50 10.95 10.85 10.45 

3 11.65 12.45 12.70 12.00 

4 14.20 13.95 14.45 14.60 

5 10.40 10.50 10.10 10.25 

6 11.85 11.65 11.80 11.75 

7 12.30 12.10 11.95 11.65 

8 12.60 12.95 12.10 12.00 



Table 6B1. AVERAGE RICE STRAW (IN KILOGRAM) PER HECTARE OF LOWLAND RICE 

TREATMENT I II III IV 

1 19.80 21.60 20.85 21.75 

2 31.50 32.85 32.55 31.35 

3 34.95 37.35 38.10 36.00 

4 42.60 41.85 43.35 43.80 

5 31.20 31.50 30.30 30.75 

6 35.55 34.95 35.40 35.25 

7 36.90 36.30 35.85 34.95 

8 37.80 38.85 36.30 36.00 

Table 6B2. AVERAGE RICE STRAW (IN TON) PER HECTARE OF LOWLAND RICE 

TREATMENT I II III IV TOTAL MEAN 

1 7,920 8,640 8,340 8,700 33,600 8,400 

2 12,600 13,140 13,020 12,540 51,300 12,825 

3 13,980 14,940 15,240 14,400 58,560 14640 

4 17,040 16,740 17,340 17,520 68,640 17,160 

5 12,480 12,600 12,120 12,300 49,500 12,375 

6 14,220 13,980 14,160 14,100 56,460 14,115 

7 14,760 14,520 14,340 13,980 57,600 14,400 

8 15,120 15,540 14,520 14,400 59,500 14,895 



Table 7.  AVERAGE RICE STRAW WEIGHT (IN KGS) PER HECTARE OF LOWLAND RICE AS 
TRIAL NUMBER 145 AS INFLUENCED BY QUANTITY OF eNEBLer APPLIED WITH 
NORMAL QUANTITY OF UREA (100 PERCENT UREA) AND 50 PERCENT PERCENT 
REDUCTION OF UREA THAT PRODUCED THE LARGEST YIELD INCREASED IN RICE 
(RC 160 VARIETY) PRODUCTION. 

REPLICATION TOTAL MEAN 

TREATMENT I II III IV 

1 19.80 21.60 20.85 21.75 84.00 21.00 

2 31.50 32.85 32.55 31.35 128.25 32.06 

3 34.95 37.35 38.10 36.00 146.40 36.60 

4 42.60 41.85 43.35 43.80 171.60 42.90 

5 31.20 31.50 30.30 30.75 123.75 30.94 

6 35.55 34.95 35.40 35.25 141.15 35.29 

7 36.90 36.30 35.85 34.95 144.00 36.00 

8 37.80 38.85 36.30 36.00 148.95 37.24 

TOTAL 270.30 275.25 272.70 269.85 

GRAND TOTAL 1088.1 

GRAND MEAN 34.00 

*= Treatment means having a common letter superscript are statistically the same 

at 0.01 level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION Df SS MS Comp. F 05 01 

Replication 3 2.32 0.77 0.89 NS 3.07 4.87 

Treatment 7 1136.97 162.42 186.69 **HS 2.49 3.65 

Error 21 18.18 0.87 

TOTAL 31 1157.47 

CV = 2.74 % 

*S   = Significant at .05 %

* * HS   = Highly Significant
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Effect of NEB Root Exudates on the growth and yield of sugar cane 

I. OBJECTIVE:

To measure the effect of NEB applied with the normal quantity of fertilizer, applied 
with either one or two applications of NEB. 

II. PROPONENT:

Agmor, Inc.
Sugar Cane #201 with NEBv2 

IV. RESEARCHERS:

Ms. Haydee P. Villariez and Ms. Chona R. Untal 
PHILSURIN Experiment Station 
VMC Compound, Victorias City 
Negros Occidental 

V. TEST LOCATION:

Hda. Luisita, Cadiz City, Negros Occidental 

VI. TARGET CROP:

Sugarcane 

VIII. DURATION OF THE STUDY:

March 2018 to February 2019 
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INTRODUCTION 

Due to continuous mono-cropping that brought loss of essential plant foods through crop 
removal, soil erosion, surface run-off and alteration of its biological, physical and chemical 
properties, soil productivity in most sugarcane areas in the Philippines gradually declined (Alaban,       
et al, 1990; PCARRD, 2001). Thus, fertilizers in large quantity are needed to attain high yields and 
these are among the expensive farm inputs which require proper management. 

The combination of Urea (46-0-0), Di-Ammonium Phosphate (18-46-0) and Muriate of 
Potash (0-0-60) is currently the most commonly used materials to satisfy the NPK requirements for 
sugarcane especially in Western Visayas which grow 75% of sugarcane for the country (PSA, Dec 
2018).  This combination seems the most cost efficient NPK sources at present. Moreover, heavy 
Nitrogen fertilization is commonly practiced to attain high yields by medium to big sugarcane farms.      Urea 
application usually reaches 7 to 9 bags (350 to 450 kg) per hectare. 

Low N recovery of the crop or the low effectivity of Urea fertilizers because of Nitrogen 
losses due to volatilization and leaching had been noted especially in sandy soils. However, recent 
studies have shown the potential of Nitrogen fertilizer enhancers such as controlled release products, 
urease nitrification inhibitors and coatings for N fertilizers in reducing Nitrogen losses and the 
possible improvement of plant yields (Chen, 2008). 

Currently, Agrisolutions Philippines, Inc. recommends the use of an organic, non-toxic 
fertilizer supplement that would increase the effectivity of Urea fertilizer when applied to plants. 
The expected increased effectivity is due to the enhanced absorption of the N-fertilizer. A trial 
conducted last November 2016 (Villariez and Untal. 2017) showed that addition of Neb-26 at 1200 
to 1400ml/ha to 100% Urea resulted to a significant increase in stalk length, size and average weight 
which resulted to numerical increase in TC/Ha and LKg/Ha. It also proved that Neb could be added 
at higher rates of 1200 to 1400ml/ha to only 60% Urea (138kg N/ha), in order to attain comparable 
yield with the Farmer’s practice of applying 230kgN/ha. 

Thus, this trial was conducted to determine the most effective rate and the number of 
applications of NEB fertilizer additive in increasing tonnage and sugar yield when added to the 
normal farmer practice fertilizer levels.  
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ABSTRACT 

A trial was conducted to measure the effect of NEB applied with the normal quantity of 
fertilizer, applied with either one or two applications of NEB. 

Results showed that except for the Unfertilized Control which exhibited the lowest growth 
and yield parameters, all fertilized plots were statistically similar in germination, tillering and stalk 
population from 1.5 until 7.0 MAP regardless of NEB treatments. NEB-treatments at higher rates 
showed longer stalks over 100% NPK alone from 4.0 until 7.0 MAP; but the advantages in height 
were statistically insignificant. Stalk size were generally similar among fertilized plots at 5.0 to 7.0 
MAP. All treatments showed similar root length at 4.0 and 5.0 MAP.  However, NEB-treated plots 
showed significantly heavier root weight over the Unfertilized Control and have generally 
numerically heavier roots over the 100% NPK treatment. 

At harvest, significant effects on stalk parameters were noted. The highest rate of NEB at 
1,750 ml/ha applied twice with 100% NPK was significantly longer and heavier compared to 100% NPK 
alone. This resulted to its significantly higher tonnage and sugar yield over this Control and over 
NEB treatments applied once with  625 ml/ha, 750 ml/ha and 875 ml/ha added to 100% NPK.  

Moreover, the 1,500 ml NEB /ha applied twice also showed significantly longer, bigger and 
heavier stalks over the 100% NPK alone. Although, its tonnage was statistically similar with the 
latter, it was significantly higher over it in LKg/Ha. On the other hand, 1,000ml NEB/ha applied once 
also showed  significantly higher LKg/Ha over 100% NPK alone but its average weight and  TC/Ha 
were only comparable with it.  

Based on these results, applying NEB twice at a rate of 1,500 to 1,750 ml/ha in addition to 
100% NPK could be recommended to attain significantly higher tonnage and sugar yield over the 
conventional NPK fertilization alone. 
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MATERIALS and METHODS 

A. Location, soil type and weather pattern

The trial was planted last March 3, 2018 at Hda. Luisita, Cadiz City, Negros Occidental. The 
test area has clay loam soil type and falls under the Type A weather, which is characterized as wet 
or rainy throughout the year with at most 1.5 months dry period under normal condition.         It was 
harvested last February 8-9, 2019.     

B. Cultural Management

The trial field which had not used NEB before was thoroughly prepared with 2 plowings and 
2 harrowings before furrowing. Soil sampling of the field was done during land preparation. 
Fertilization was applied based on rates and timings  recommended by the proponent as shown in 
Table 1.  Herbicide spraying was done at 7 DAP. Maintenance operations including hand weeding 
and cultivation were implemented as scheduled. Irrigation was done twice – after planting and when 
the canes were at 2.5 months old. 

C. Experimental Design and Lay-out

The trial was laid down in a Randomized Complete Block Design (RCBD) replicated four 
times. Two-eye cane points of VMC 84-524 were planted at a rate of 4.5 seed pieces per linear meter 
in 10 rows x 10 meter plots with a furrow spacing of 1.2 meter.  The following treatments were 
considered: 

Field Lay-out:

T3 T2 T1 

IV 
T8 T4 T7 

T9 T6 T5 

T7 T8 T2 

III T4 T1 T3 

T5 T9 T6 

T7 T1 T4 

II T3 T5 T9 

T6 T8 T2 

T9 T4 T7 

I T5 T2 T8 

T1 T6 T3 

ROAD 

Treatment Reference 

T1 No Fertilizer Control 

T2 
100% Fertilizer Control 

T3 
2 Apps NEB (1,250ml/Ha total) + 

100% Fertilizer 

T4 
2 Apps NEB (1,500ml/Ha total) + 

100% Fertilizer 

T5 
2 Apps NEB (1,750ml/Ha total) + 

100% Fertilizer 

T6 
1 App NEB (625ml/Ha total) +  

100% Fertilizer 

T7 
1 App NEB (750ml/Ha total) +  

100% Fertilizer 

T8 
1 App NEB (825ml/Ha total) + 

 100% Fertilizer 

T9 
1 App NEB (1,000ml/Ha total) +  

100% Fertilizer 
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Rates and timing of application of NPK and Neb per treatment 

 
 
a. Method of Fertilizer Application 

 

Blending instructions provided by the proponent were strictly followed by the researchers. 
Required amount of NEB was measured accurately from a well shaken bottle by using a pipette.  
This was added to the Urea in a plastic bag with the required amount per treatment. The bag was 
shaken well and after the Urea was evenly colored, the required quantity per plot was measured.  

 

 

Schedule of Application 

Treatments Fertilizer #1 Basal 
Fertilizer App #2 

(30-45 DAP) 
Fertilizer App #3 

(90 DAP) 
TOTAL NEB 

T1  
 
 

NO FERTILIZER 
CONTROL  

No Fertilizer  
NO NEB  

No Fertilizer  
NO NEB  

No Fertilizer  
NO NEB  

--------  

T2  
 
 
 

100% FERTILIZER 
CONTROL  

50 kg urea  
150 kg DAP  
NO NEB  

200 kg urea/HA 
NO NEB  

200 kg urea/HA 
150 kg MOP/HA 
NO NEB  

--------  

T3  
 
 
 

2 Apps NEB 1,250 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP 
 NO NEB  

200 kg urea/HA 
625 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
625 ml NEB/HA  

1,250 ml 
NEB/HA  

T4  
 
 
 

2 Apps NEB 1,500 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP 
 NO NEB  

200 kg urea/HA 
750 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
750 ml NEB/HA  

1,500 ml 
NEB/HA  

T5  
 
 
 

2 Apps NEB 1,750 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP 
 NO NEB  

200 kg urea/HA 
875 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
875 ml NEB/HA  

1,750 ml 
NEB/HA  

T6 
 
 
  

1 App NEB 625 
ml/HA total  
100% fertilizer  

50 kg urea 
 150 kg DAP 
 NO NEB  

200 kg urea/HA 
625 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
NO NEB  

625 ml 
NEB/HA  

T7  
 
 
 

1 App NEB 750 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP  
NO NEB  

200 kg urea/HA 
750 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
NO NEB  

750 NEB/HA  

T8  
 
 
 

1 App NEB 875 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP  
NO NEB  

200 kg urea/HA 
875 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
NO NEB  

875 ml 
NEB/HA  

T9  
 
 
 

1 App NEB 1,000 
ml/HA total  
100% fertilizer  

50 kg urea  
150 kg DAP  
NO NEB  

200 kg urea/HA 
1,000 ml NEB/HA  

200 kg urea/HA 
150 kg MOP/HA 
NO NEB  

1,000 ml 
NEB/HA  
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Fertilization was applied three times. First dose was given as basal during planting,          2nd 
dose was done at 45 DAP (days after planting) and 3rd dose was applied at 90 DAP. The total 
fertilization per hectare for the Control (T2) which was considered the Farmer’s practice was      450 
kg 46-0-0, 150 kg 18-46-0 and 150 kg 0-0-60.  Treatments from T3 to T5 were given the full NPK 
rate plus 1,250ml, 1,500ml and 1,750ml NEB/ha respectively applied twice at 45 and 90 DAP.  On 
the other hand, Treatments 6 to 9 were given full NPK plus 625, 750, 825 and 1,000 ml/ha 
respectively applied only once at 45 DAP. 
 

The amount of fertilizer materials and rates of NPK per application time is shown below: 

 
 

Gathered Data 

 

a. Weather Data 
 

Insufficient rainfall was noted during the germination and early tillering stage which fall 
within the months of March and May 2018 (Figure 1).  Thus, irrigation was given twice – after 
planting and at 2.5 MAP, to sustain normal growth and tillering of the crop. Nevertheless, total 
precipitation from March 2018 to February 2019 reached 2451 mm.  
                        

 

Figure 1. Monthly rainfall from March 2018 to February 2019. 

Application  Urea N                    P K 

Fertilizer #1 

(Basal) 

50 kg urea    

 150 kg DAP 

50 kg N 69 kg P ----- 

Fertilizer #2 

(45 DAP) 

    200 kg urea 92 kg N ----- ----- 

Fertilizer #3 

(90 DAP) 

 200 kg urea    

  150 kg MOP 

92 kg N ----- 90 kg K 

TOTAL  234 N 69 kg P 90 kg K 

68

250

96

171 191

68

250
282 288

430

357

41
0

100

200

300

400

500

Mar
2018

Apr May June Jul Aug Sept Oct Nov Dec Jan
2019

Feb

Precipitation (mm)
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b. Sugarcane growth and yield data 
 

Gathered data included the germination count for sugarcane at  30 and 45 DAP (Days After 
Planting), tiller number at 3.0, 4.0 and 5.0 MAP (Months After Planting) and stalk count at 7.0 MAP.  
Plant height was taken at 4.0, 5.0 and 7.0 MAP, while root samples were taken at 4.0 and 5.0 MAP 
to get the root length and weight. 

Harvesting was done at 11.0 months and data taken included the stalk population per m2, and 
the stalk parameters at harvest including size, length and average weight which were taken from the 
10 representative stalk samples.  The representative samples were then brought to the laboratory for 
LKg/TC analysis. Cane weight from the inner 6 center rows of each plot were also taken for the 
computation of tonnage (TC/Ha). Sugar yield per hectare (LKg/Ha) was computed from TC/Ha x 
LKg/TC.  

ANOVA was computed following the RCBD design and treatment means were compared 
using DMRT at 5% level of significance.    
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RESULTS and DISCUSSION 

1. Sugarcane germination, tillering and stalk population until 7.0 MAP

Significantly lower counts on sugarcane germination at 45 DAP, tillering at 3.0 to 5.0 MAP 
and stalk population at 7.0 MAP were observed under the Unfertilized Control (Treatment 1).   This 
control treatment was significantly lower compared to all fertilized plots which were all statistically 
similar at all observation times regardless of NEB treatments (Table 1 and Figure 2).  

Table 1. Germination at 30 and 45 DAP, tiller counts at 3.0 to 5.0 MAP, and stalk count at 7.0 MAP* 

Treatments 

Germination Counts Tiller counts Stalk Count 

1.0MAP 1.5MAP  3.0 MAP 4.0 MAP 5.0 MAP 7.0 MAP 

T1- No Fertilizer Control 225 a 326 b 555 b 479 b 367 b 454 b 

T2- 100% Fertilizer Control 234 a 381 ab 647 a 609 a 507 a 521 a 

T3- 2 Apps NEB (1,250ml/Ha) 243 a 387 ab 637 ab 617 a 517 a 525 a 

T4- 2 Apps NEB (1,500ml/Ha) 245 a 382 ab 666 a 607 a 529 a 529 a 

T5- 2 Apps NEB (1,750ml/Ha) 237 a 381 ab 655 a 609 a 531 a 524 a 

T6- 1 App NEB (625ml/Ha) 237 a 384 ab 668 a 614 a 529 a 509 a 

T7- 1 App NEB (750ml/Ha) 249 a 392 ab 648 a 605 a 508 a 524 a 

T8- 1 App NEB (875ml/Ha) 228 a 390 ab 668 a 607 a 518 a 514 a 

T9- 1 App NEB (1,000ml/Ha) 243 a 413 a 647 a 616 a 523 a 516 a 

%CV 12.13 10.95 8.83 7.70 7.49 5.55 

F-test ns s s s s s 

*from inner 6rows x 10 meter per plot

Fig. 2. Germination at 45 DAP, tiller counts at 3.0 and 4.5 MAP, and stalk count at 7.0 MAP 
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500
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700

1.0MAP 1.5MAP 3.0 MAP 4.0 MAP 5.0 MAP 7.0 MAP

T1- No Fertilizer Control

T2- 100% Fertilizer Control

T3- 2 Apps NEB (1,250ml/Ha)

T4- 2 Apps NEB (1,500ml/Ha)

T5- 2 Apps NEB (1,750ml/Ha)

T6- 1 App NEB (625ml/Ha)

T7- 1 App NEB (750ml/Ha)

T8- 1 App NEB (875ml/Ha)

T9- 1 App NEB (1,000ml/Ha)

Germination, tiller  and stalk counts 
at 1.5 to 7.0 MAP
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2. Plant height at 4.0 to 7.0 MAP and stalk size at 5.0 and 7.0 MAP 
 
 The Unfertilized Control showed the shortest height starting from 4.0 until 7.0 MAP. 

Likewise, Treatment 2 (100% NPK only) generally showed shorter height compared to             NEB-
treated plots with higher rates of application at all observation times. However, the advantage in 
height of these NEB-treated plots over Treatment 2 was not significant when statistically compared.  
In terms of stalk size, except for the Unfertilized Control which showed the smallest stalks, all 
fertilized plots were generally comparable at 5.0 and 7.0 MAP.  Nevertheless,        Treatment 9 
(100% NPK + 1 App NEB (1,000ml/Ha) showed significantly bigger stalks than the 100% NPK 
alone treatment at 7.0 MAP (Table 2 and Figure 3). 

 
 

Table 2. Plant height at 4.0, 5.0 and 7.0 MAP and stalk size at 5.0 and 7.0 MAP 

 
Plant height at 4.0 to 7.0 MAP Stalk size at 5.0 and 7.0 MAP 

Treatments 4.0 MAP 5.0 MAP 7.0 MAP 5.0 MAP 7.0 MAP 

T1- No Fertilizer Control 83 b 147 b 202 b 2.70 b 2.97  c 

T2- 100% Fertilizer Control 89 ab 158 a 225 a 3.06 a 3.06 b 

T3- 2 Apps NEB (1,250ml/Ha) 99 a 167 a 232 a 3.06 a 3.09 ab 

T4- 2 Apps NEB (1,500ml/Ha) 95 ab 165 a 230 a 3.08 a 3.13 ab 

T5- 2 Apps NEB (1,750ml/Ha) 98 ab 167 a 236 a 2.94 a 3.11 ab 

T6- 1 App NEB (625ml/Ha) 94 ab 166 a 227 a 3.00 a 3.09 ab 

T7- 1 App NEB (750ml/Ha) 90 ab 161 a 226 a 2.95 a 3.10 ab 

T8- 1 App NEB (875ml/Ha) 99 a 161 a 227 a 3.02 a 3.08 ab 

T9- 1 App NEB (1,000ml/Ha) 102 a 167 a 231 a 3.10 a 3.14 a 

%CV 10.24 3.56 3.63 3.65 1.49 

F-test s s S S s 

 
 

 

          Fig. 3. Plant height at 4.0 to 7.0 MAP and stalk size at 5.0 and 7.0 MAP 
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3. Root length and weight at 4.0 and 5.0 MAP

No significant difference in root length was noted among all treatments at 4.0 and             5.0 
MAP. However, root weight was significantly better in NEB-treated plots over the Unfertilized 
Control (Treatment 1) at both observation times. When compared to 100% NPK alone       (Treatment 
2), all NEB-treated plots were generally numerically higher in root weight over it both at 4.0 and 5.0 
MAP. Moreover, Treatment 9 (100% NPK + 1 App NEB (1,000ml/Ha) showed significantly heavier 
root weight over 100% NPK alone and some of the NEB treatments at         5.0 MAP (Table 3 and 
Figure 4). 

Table 3. Root length and weight at 4.0 and 5.0 MAP 

 Treatments    Root length (cm) Root weight (g) 

4.0 MAP 5.0 MAP 4.0 MAP 5.0 MAP 

T1- No Fertilizer Control 25.2 a 41.7 a 195.5 b 300.8 c 

T2- 100% Fertilizer Control 24.3 a 38.7 a 330.4 a 348.1 bc 

T3- 2 Apps NEB (1,250ml/Ha) 22.6 a 42.0 a 337.8 a 390.4 bc 

T4- 2 Apps NEB (1,500ml/Ha) 23.6 a 38.0 a 341.8 a 376.0 bc 

T5- 2 Apps NEB (1,750ml/Ha) 23.1 a 38.0 a 355.0 a 461.7 ab 

T6- 1 App NEB (625ml/Ha) 23.2 a 41.0 a 338.5 a 403.2 bc 

T7- 1 App NEB (750ml/Ha) 24.4 a 38.7 a 349.6 a 437.5 ab 

T8- 1 App NEB (875ml/Ha) 26.4 a 42.3 a 346.2 a 405.0 bc 

T9- 1 App NEB (1,000ml/Ha) 24.9 a 41.7 a 384.9 a 527.7 a 

%CV 10.84 13.13 18.69 15.49 

F-test ns ns s s 

 

Fig 4. Root length and weight at 4.0 and 5.0 MAP
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4. Stalk parameters at harvest 

   
At harvest, the Unfertilized Control significantly showed the smallest, shortest, lightest stalks 

and the least number of stalk population. On the other hand, all NEB-treated plots were either 
numerically or statistically better in stalk length, size and average weight compared to 100% NPK alone 
(Treatment 2).  Remarkably, higher rates of Neb at 1,500ml/ha and 1,750 ml/ha applied twice with 100% 
NPK (Treatments 4 and 5 respectively) were significantly longer and bigger, resulting to having 
significantly  heavier stalks compared to 100% NPK alone (Treatment 2). Other NEB treatments with 
longer stalks than the 100% NPK alone were Treatment 3 (100% NPK with 1,250ml/ha applied twice) 
and Treatment 9 (100% NPK with 1,000ml/ha applied once). The latter two treatments however, were 
statistically similar in size and weight with the100% NPK alone. Stalk population at harvest were 
numerically higher in NEB treatments with 1,250, 1,500 and 1,750 ml/ha applied twice; but these were 
statistically similar with the rest of the fertilized treatments (Table 4 and Figure 5). 

 
Table 4. Stalk length, size, average weight and stalk number per m2 at harvest.   

Sugarcane stalk size, length, average weight and stalk/meter at harvest 

Treatments  Length Size Ave. weight Stalk/meter 

T1- No Fertilizer Control 237.8 d 2.78 c 1.53 c 4.7 b 

T2- 100% Fertilizer Control 261.6 c 2.99 ab 1.93 b 6.6 a 

T3- 2 Apps NEB (1,250ml/Ha) 281.2 ab 3.02 ab 2.14 ab 7.0 a 

T4- 2 Apps NEB (1,500ml/Ha) 281.0 ab 3.11 a 2.17 a 7.1 a 

T5- 2 Apps NEB (1,750ml/Ha) 294.5 a 3.06 ab 2.23 a 7.1 a 

T6- 1 App NEB (625ml/Ha) 271.9 bc 2.98 ab 2.01 ab 6.5 a 

T7- 1 App NEB (750ml/Ha) 273.3 bc 3.00 ab 2.02 ab 6.9 a 

T8- 1 App NEB (875ml/Ha) 275.9 abc 3.03 ab 2.00 ab 6.7 a 

T9- 1 App NEB (1,000ml/Ha) 283.2 ab 3.00 ab 2.09 ab 6.8 a 

%CV 4.30   2.47   6.95   12.10   

F-test s   s   s   s   

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Stalk length, size, average weight and stalk number per m2 at harvest. 
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5. Yield parameters and sugar yield  
 

Significant differences in yield parameters were also noted among treatments. Treatment 5 
with 100% NPK added with the highest rate of 1,750 ml NEB/ha applied twice showed the advantage 
of longer and heavier weight per stalk which resulted to significantly higher tonnage or TC/Ha over 
the 100% NPK alone (Treatment 2). Sweetness or LKg/TC was similar among fertilized treatments; 
hence, Treatment 5 eventually showed the highest sugar yield or LKg/Ha. It was significantly higher 
in LKg/Ha over the two Control treatments and over the NEB treatments applied once with 625 
ml/ha, 750 ml/ha and 875 ml/ha added to 100% NPK.  

 
 On the other hand,  Treatment 4 with 100% NPK + 1,500 ml NEB/ha applied twice also 

showed significantly longer, bigger and heavier stalks over the 100% NPK alone. Although, its 
tonnage was statistically similar with the latter, it was significantly higher over the 100% NPK alone 
in LKg/Ha. Additionally, Treatment 9 (100% NPK with 1,000ml NEB/ha applied once) had shown 
numerically higher TC/Ha and LKg/TC over Treatment 2 (100% NPK alone) which resulted to 
significantly higher LKg/Ha over the latter. 

 
The rest of the NEB-treated plots showed slightly better tonnage over the 100% NPK alone 

treatment. These also showed numerically higher sugar yield over this Control but the increases were 
not statistically significant (Table 5 and Figure 6). 

 

 
Table 5.  Cane yield (TC/Ha), sweetness (LKg/TC) and sugar yield (LKg/Ha) at harvest.                                     

 

Treatments    TC/HA     LKg/TC     LKg/Ha 

T1- No Fertilizer Control 62 c 1.77 b 110 d 

T2- 100% Fertilizer Control 93 b 2.08 a 192 c 

T3- 2 Apps NEB (1,250ml/Ha) 102 ab 2.17 a 222 abc 

T4- 2 Apps NEB (1,500ml/Ha) 109 ab 2.18 a 237 ab 

T5- 2 Apps NEB (1,750ml/Ha) 111 a 2.29 a 254 a 

T6- 1 App NEB (625ml/Ha) 95 ab 2.10 a 199 bc 

T7- 1 App NEB (750ml/Ha) 99 ab 2.10 a 207 bc 

T8- 1 App NEB (875ml/Ha) 100 ab 2.13 a 213 bc 

T9- 1 App NEB (1,000ml/Ha) 107 ab 2.21 a 236 ab 

%CV 10.52   7.53  11.84   

F-test s   s   s   
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Figure 6.  TC/Ha, LKg/TC and LKg/Ha at harvest. 
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SUMMARY and RECOMMENDATIONS 

 

A trial was conducted to measure the effect of NEB applied with the normal quantity of 
fertilizer, applied with either one or two applications of NEB.  The trial was conducted from   March 
3, 2018 to February 9, 2019 at Hda. Luisita, Cadiz City, Negros Occidental. 

 
Results showed that the Unfertilized Control significantly exhibited the lowest population, 

the shortest, smallest and lightest stalks at all observation times and the lowest cane and sugar yield 
at harvest. On the other hand, all fertilized plots were statistically similar in germination, tillering 
and stalk population from 1.5 until 7.0 MAP regardless of NEB treatments.  It was noted that plots 
applied with higher rates of NEB showed numerically longer stalks over 100% NPK alone from 4.0 
MAP until 7.0 MAP. This advantage in height, however, was not significant when statistically 
compared. Likewise, stalk size was generally comparable among fertilized treatments at 5.0 and 7.0 
MAP. 

 
Root length at 4.0 and 5.0 MAP was generally similar among all treatments; but root weight 

was significantly better in NEB-treated plots over the Unfertilized Control at both observation times. 
Roots of NEB-treated plots were also generally numerically heavier over that of the 100% NPK 
alone treatment. 

 
At harvest (11.0 MAP), significant effects on stalk parameters were noted. The highest rate 

of NEB at 1,750 ml/ha applied twice with 100% NPK was significantly longer and heavier compared 
to 100% NPK alone. This resulted to significantly higher tonnage or TC/Ha over the latter. Since 
sweetness was similar among fertilized treatments, the 1,750ml NEB/ha treatment eventually 
showed the highest sugar yield or LKg/Ha. It was significantly higher in LKg/Ha over the two 
Control treatments and over the NEB treatments applied once with 625 ml/ha, 750 ml/ha and 875 
ml/ha added to 100% NPK.  

 
Moreover, NEB at 1,500 ml/ha applied twice also showed significantly longer, bigger and 

heavier stalks over the 100% NPK alone. Although, its tonnage was statistically similar with the 
latter, it was significantly higher over it in LKg/Ha. On the other hand, 1,000ml NEB/ha applied 
once also showed significantly higher LKg/Ha over 100% NPK alone but its average weight and 
TC/Ha were only comparable with it. The rest of the NEB-treated plots showed slightly better 
tonnage over the 100% NPK alone treatment.  These also showed numerically higher sugar yield 
over this Control but the increases were statistically insignificant 

 
Thus, from these results, it could be recommended that NEB at 1,500 to 1,750 ml/ha in 

addition to 100% NPK should be applied twice to attain significantly higher tonnage and sugar yield 
at harvest over the conventional NPK fertilization alone. 

 
 
 



15 
 

REFERENCES: 

 
 
Alaban, Roberto A., F. C. Barredo and A. L. Aguirre. 1990. An Assessment of Some Indicators    
           and Determinants of Farm Productivity and Soil Fertility in the VMC District: Trends,  
           Associations, Interactions (1969-1989) PHILSUTECH Proc.  pp. 64-83. 

 
Bombio R.M.,  S. B. Tahum,  G. L. Talam and R.E. Tapay. 2009. Effect of Bio- Organic Stimulant  
           on the Growth and Yield of Sugarcane. 56th PHILSUTECH Proceedings, pp 56-64. 
 
Chen, D.  2008. Enhanced Efficiency Fertilizers for Agricultural Sustainability and  
           Environmental Quality in Australia International Fertilizer Industry Association.  
           CrossRoads Asia Pacific Cane and Sugar Yield. The University of Melbourne, Victoria  
           3010, Australia. 7p.        
 
Kinsey, N. and C. Walters. 1999. Concerning Commercial Nitrogen Sources. Hands-on 
 Agronomy.  pp 132-152. Acres U.S.A. 
 
Tapay, R. M. and  E. Hombrebueno 1989.   Influence of Partitioning and Time of NK Foliar 
 Application on growth and Yield of Sugarcane.  PHILSUTECH Proc.   pp. 299-302. 
 
Villariez H. P. and C. R. Untal. 2017. Application Rate Trial on NEB-26 For Sugarcane.                             
             Efficacy Trial for eNebler Philippines, Inc. Unpublished. 
 
 Zimmer, G. 2000. Fertilizers: The Good, Bad and Costly. The Biological Farmer.  
            Acres  U.S.A. pp 143-160. 
 
Wiedenfield, R. 1997. Sugarcane responses to N fertilizer application on clay soil. J. Amer.  
            Soc. Sugar Cane Technol. 17:14-27. 
 
______. 2001. Soils, Liming and Fertilization. The Philippines Recommends for Sugarcane.                             
                          pp. 88-95. 
 
______.2018. Philippine Statistics Office (PSA). Oct-Dec 2018 Quarterly Bulletin. 

 
 
 
 
 
 
 
 



16 

Documentation of activities during the conduct of NEB Fertilization Trial 2. 

 

Figure 1. Lay-outing and marking of plots for the treatments (a), basal fertilization (b), seedpiece   
distribution (c) and planting (d). 

 

Figure 2. Measurement of Urea fertilizer (a) and preparation for mixing of Neb (b) before the        
               1st dose application.

d c 

b a 

b a 
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Figure 3. First dose application of Urea with varied levels of Neb (a and b). Supervision of fertilizer  
               application (c) and the researchers present during the application (d).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Taking of representative stalk samples for juice analysis (a) and weighing of experimental  
                canes per plot (b). 
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Comparative Stand at 1.5 MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T3- 2 Apps NEB (1,250ml/Ha) 

T1- No Fertilizer Control T2- 100% Fertilizer Control 

T5- 2 Apps NEB (1,750ml/Ha) 

T4- 2 Apps NEB (1,500ml/Ha) 
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T8- 1 App NEB (875ml/Ha) 

T7- 1 App NEB (750ml/Ha) T6- 1 App NEB (625ml/Ha) 
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Comparative Stand at 3.0 MAP 

 

 

T1- No Fertilizer Control

T3- 2 Apps NEB (1,250ml/Ha) 

T1- No Fertilizer Control T2- 100% Fertilizer Control 

T5- 2 Apps NEB (1,750ml/Ha) 

T4- 2 Apps NEB (1,500ml/Ha) 



21 
 

Comparative Stand at 3.0 MAP 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- 1 App NEB (875ml/Ha) 

T7- 1 App NEB (750ml/Ha) T6- 1 App NEB (625ml/Ha) 

T9- 1 App NEB (1,000ml/Ha) 
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Comparative Stand at 4.0 MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T3- 2 Apps NEB (1,250ml/Ha) 

T1- No Fertilizer Control T2- 100% Fertilizer Control 
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T4- 2 Apps NEB (1,500ml/Ha) 
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T8- 1 App NEB (875ml/Ha) 

T7- 1 App NEB (750ml/Ha) T6- 1 App NEB (625ml/Ha) 

T9- 1 App NEB (1,000ml/Ha) 
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       Comparison of Plant Height and Root Mass at 5.0 MAP 

T1 versus T2  versus T3 

T1 versus T2  versus T7 

T1 versus T2  versus T6 T1 versus T2  versus T5 

T1 versus T2  versus T4 

T1 versus T2  versus T9

T1 versus T2  versus T8 
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                        Comparison of Harvested Plots at 11.0 MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T3- 2 Apps NEB (1,250ml/Ha) 

T1- No Fertilizer Control T2- 100% Fertilizer Control 

T5- 2 Apps NEB (1,750ml/Ha) 

T4- 2 Apps NEB (1,500ml/Ha) 
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T8- 1 App NEB (875ml/Ha) 

T7- 1 App NEB (750ml/Ha) T6- 1 App NEB (625ml/Ha) 

T9- 1 App NEB (1,000ml/Ha) 
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                             Comparison of Juice Samples at Harvest 
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RESULT OF ALTERNATE
NEB LIQUID FORMULA STUDY 

Aroman, Carmen, Cotabato
RICE #106 with NEBv1 

REGION XII 



Aroman, Carmen, Cotabato 
RICE #106 with NEBv1

Variety used: USM var 10 

Distance of planting: 75 x 25 cm 

Population density: 53,333/ha. 



Comments from Agmor (manufacturer of NEB-26)
Central Mindanao Integrated Agricultural Research Center (CMIARC) conducted a research study to 
evaluate the efficacy of NEB-26 on corn in October 2012.   This study was referred to by Agmor as CORN 
#106.   The final report by the researcher included all the data and tables, but no narrative was included.
The information on this page is provided to clarify the final report from CMIARC.  

The objective of this study was to (1) measure the yield increase when NEB is coated onto urea, and (2) 

measure the yield to determine the efficacy of Agmor’s seed treatment formulation (a secondary NEB 

product applied directly to the seed).   

Two studies were conducted: 

1. CORN #106 was conducted on open pollinated variety to determine the impact on a lower

yielding variety.

2. CORN #107 was conducted on a recommended hybrid variety to determine the impact on a

higher yielding variety.

The NEB seed treatment formulation had a positive impact on yield, however Agmor is focusing on NEB 

applied on urea only as a simple method that allows scale.   For this reason, the treatments to consider 

when reviewing this study are as follows: 

T1, the untreated control (normal rate of fertilizer without NEB) compared to  

T6, NEB coated onto urea (without the seed treatment NEB formulation)   

Both treatments include the normal rate of fertilizer, the only difference was the NEB 

These relevant treatments are highlighted in green below: 

Treatment Summary

Grain Yield (t/ha) 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 (untreated control) 2.50 2.58 3.02 2.56 10.66 2.67 tons/ha 

T6 (NEB on urea) 4.44 4.25 4.36 4.36 17.41 4.35 tons/ha 

Comparing these relevant treatments, NEB increased corn  grain production by 1.68 tons/ha 

Seed treatment Fertilizer App #1 
(at planting) 

Fertilizer App #2 
(15-20 DAP)     

Fertilizer App #3 
(25-30 DAP)     

T1 CONTROL (No Seed Treatment) ----- ----- ----- 

T2 No Seed Treatment 500 ml NEB-1XT 500 ml NEB-1XT 

T3 No Seed Treatment ----- 500 ml NEB- FF2-1XT 500 ml NEB- FF2-1XT 

T4 NEB-108LST-8 seed treatment ----- 500 ml NEB-1XT 500 ml NEB-1XT 

T5 NEB-108LST-8 seed treatment ----- 500 ml NEB- FF2-1XT 500 ml NEB- FF2-1XT 

T6 No Seed Treatment 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 

T7 NEB-108LST-8 seed treatment 375 ml NEB-1XT 375 ml NEB-1XT 375 ml NEB-1XT 

T8 NEB-108LST-8 seed treatment 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 



CORN # 106 

LIQUID SEED TREATMENT 

CEMIARC XII - AROMAN, CARMEN, COTABATO 

No. of Plants 

Treatments 
Replication 

Total Mean 
I II III IV 

1 234 240 228 218 920 230 

2 256 258 248 258 1020 255 

3 242 238 245 235 960 240 

4 250 238 240 252 980 245 

5 256 248 254 242 1000 250 

6 258 248 258 256 1020 255 

7 287 282 293 294 1156 289 

8 284 278 300 278 1140 285 

No. of Ears 

Treatments 
Replication 

Total Mean 
I II III IV 

1 234 240 228 218 920 230 

2 256 258 248 258 1020 255 

3 242 238 245 235 960 240 

4 250 238 240 252 980 245 

5 256 248 254 242 1000 250 

6 258 248 258 256 1020 255 

7 287 282 293 294 1156 289 

8 284 278 300 278 1140 285 

Grain Yield (t/ha) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 2.5 2.58 3.02 2.56 10.66 2.67 

2 2.96 3.2 3.25 3.24 12.65 3.16 

3 3.7 3.24 3.6 3.85 14.39 3.60 

4 3.24 3.41 3.15 3.5 13.3 3.33 

5 3.33 3.18 4.1 3.52 14.13 3.53 

6 4.44 4.25 4.36 4.36 17.41 4.35 

7 4.07 3.89 4.12 3.65 15.73 3.93 

8 4.88 5.7 4.73 4.59 19.9 4.98 



Fresh weight of 10 ears (kg) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 630 628 647 635 2540 635 

2 1020 1028 1025 1027 4100 1025 

3 1124 1129 1126 1101 4480 1120 

4 1215 1207 1220 1206 4848 1212 

5 1300 1301 1304 1303 5208 1302 

6 1456 1467 1460 1449 5832 1458 

7 1500 1449 1525 1530 6004 1501 

8 1432 1500 1418 1370 5720 1430 

Grain Yield of 10 ears (kg) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 450 451 453 470 1824 456 

2 829 820 830 801 3280 820 

3 859 854 853 858 3424 856 

4 793 790 803 794 3180 795 

5 1000 1100 1000 912 4012 1003 

6 1156 1200 1112 1100 4568 1142 

7 1324 1302 1318 1256 5200 1300 

8 1249 1134 1200 1257 4840 1210 

Grain Moisture 

Treatments 
Replication 

Total Mean 
I II III IV 

1 30.2 24.8 23.9 19.3 98.2 24.55 

2 24.6 28.3 19.7 21.6 94.2 23.55 

3 23.4 29.3 28.8 23.6 105.1 26.28 

4 25.4 21.8 26.8 23.7 97.7 24.43 

5 29.2 24.3 26.5 23.8 103.8 25.95 

6 23.3 28.1 20.3 20.8 92.5 23.13 

7 28.4 24.7 24.4 26.3 103.8 25.95 

8 22.2 22.9 25.6 26.1 96.8 24.20 



Plant Height (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 189 200 195 203 787 196.75 

2 200 207 215 209 831 207.75 

3 180 200 205 187 772 193.00 

4 198 213 203 205 819 204.75 

5 188 209 208 198 803 200.75 

6 201 197 206 201 805 201.25 

7 200 205 184 214 803 200.75 

8 206 218 212 206 842 210.50 

 Ear Height (cm) 

Treatments 
Replication 

Total Mean 
1 II III IV 

1 92 95 100 99 386 97.00 

2 95 92 105 98 390 98.00 

3 94 96 103 88 381 95.00 

4 97 105 105 101 408 102.00 

5 102 101 113 100 416 104.00 

6 98 95 99 95 387 97.00 

7 101 100 100 108 409 102.00 

8 99 104 105 102 409 102.00 

Ear Diameter (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 3.1 3 2.8 2.6 11.5 2.88 

2 3.4 3.2 3 3 12.6 3.15 

3 3 2.4 3.6 3.2 12.2 3.05 

4 3 3.8 3.5 2.8 13.1 3.28 

5 2.8 2.8 3.5 3.5 12.6 3.15 

6 3.4 3.8 3 3 13.2 3.30 

7 3.5 3.2 3 3.8 13.5 3.38 

8 3.5 3 3.2 3.2 12.9 3.23 



Ear Length (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 9.5 12 10.6 9.8 41.9 10.48 

2 11.5 13.5 12.5 9.6 47.1 11.78 

3 10.3 10 11.8 7.9 40 10.00 

4 10.6 12.1 11.9 10.1 44.7 11.18 

5 11.7 11.7 11.5 10 44.9 11.23 

6 11.2 11.7 12.9 9.5 45.3 11.33 

7 11.3 12.3 12.1 10.6 46.3 11.58 

8 11.2 13.1 10 10 44.3 11.08 

 Kernel Rows 

Treatments 
Replication 

Total Mean 
I II III IV 

1 12 12 12 12 48 12.00 

2 12 12 12 12 48 12.00 

3 14 14 14 14 56 14.00 

4 14 14 14 14 56 14.00 

5 14 14 14 14 56 14.00 

6 14 14 14 14 56 14.00 

7 12 12 12 12 48 12.00 

8 14 14 14 14 56 14.00 

 Shelling Recovery (%) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 71.43 71.82 70.02 74.02 287.28 72 

2 81.27 79.77 80.98 77.99 320.01 80 

3 76.42 75.64 75.75 77.93 305.75 76 

4 65.27 65.45 65.82 65.84 262.38 66 

5 76.92 84.55 76.69 69.99 308.15 77 

6 79.40 81.80 76.16 75.91 313.27 78 

7 88.27 89.86 86.43 82.09 346.64 87 

8 87.22 75.60 84.63 91.75 339.20 85 



CV: 7.9% 
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Cost and Return Analysis of USM var 10 (Corn # 106) Aroman, Carmen, North Cotabato. 2012 

Parameters Treatments 

T1 T2 T3 T4 T5 T6 T7 T8 

Yield (t/ha) 2.67 3.16 3.61 3.33 3.53 4.35 3.93 4.98 

Yield difference (t/ha) 0.49 0.94 0.66 0.86 1.68 1.26 2.31 

Yield difference (%) 18.35 35.21 24.72 32.21 62.92 47.19 86.52 
Fertilizer N (FN, kg N/ha) 111 111 111 111 111 111 111 111 
Fertilizer P (FP, kg P2O5/ha) 42 42 42 42 42 42 42 42 
Fertilizer K (FK, kg K2O/ha) 42 42 42 42 42 42 42 42 

NEB Liquid fertilizer applied (ml/ha) 1,000 1,000 1,000 1,000 1125 1125 1125 
Cost of N from inorganic source 
(PhP/ha) 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 
Cost of P2O5 from inorganic source 
(PhP/ha) 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 
Cost of K2O from inorganic source 
(PhP/ha) 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 

Cost of NEB Liquid fertilizer (PhP/ha) 0 1,500 1,500 1,500 1,500 1,125 1,125 1,125 

Total Fertilizer cost (PhP/ha) 
4,500 7,000 7,000 7,000 7,000 6,375 6,375 6,375 

Plant spacing 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 
Plant popn (plants/ha) 53,333 53,333 53,333 53,333 53,333 53,333 53,333 53,333 

Seed cost (PhP/ha) 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 

Farmgate price of corn (Php/kg) 14.50 14.50 14.50 14.50 14.50 14.50 14.50 14.50 

Gross benefit (Php/ha) 
38,715 45,820 52,345 48,285 51,185 63,075 56,985 72,210 

Total variable cost* (PhP/ha) 
5,700 8,200 8,200 8,200 8,200 7,575 7,575 7,575 

Net benefit (PhP/ha) 
33,015 37,620 44,145 40,085 42,985 55,500 49,410 64,635 

Difference in net benefit (PhP/ha) 4,605 11,130 7,070 9,970 22,485 16,395 31,620 
Difference in net benefit (%) 13.9 33.71 21.41 30.20 68.11 49.66 95.77 

Marginal benefit cost ratio 1.84 4.45 2.83 3.99 11.99 8.74 16.86 

Return on Investment 5.8 4.6 5.4 4.9 5.2 7.3 6.5 8.5 



RESULT OF ALTERNATE
NEB LIQUID FORMULA STUDY 

Del Carmen, Pres. Roxas, Cotabato
CORN #107 with NEBv1 

REGION XII 



Del Carmen, Pres. Roxas, Cotabato 

CORN #107 with NEBv1

Variety used: P30T80YG 

Distance of planting: 75 x 25 cm 

Population density: 53,333/ha. 



Comments from Agmor (manufacturer of NEB-26)
Central Mindanao Integrated Agricultural Research Center (CMIARC) conducted a research study to evaluate 
the efficacy of NEB-26 on corn in October 2012.   This study was referred to by Agmor as CORN #107.   The 
final report by the researcher included all the data and tables, but no narrative was included.
The information on this page is provided to clarify the final report from CMIARC.  

The objective of this study was to (1) measure the yield increase when NEB is coated onto urea, and (2) 

measure the yield to determine the efficacy of Agmor’s seed treatment formulation (a secondary NEB 

product applied directly to the seed).   

Two studies were conducted: 

1. CORN #106 was conducted on open pollinated variety to determine the impact on a lower yielding

variety.

2. CORN #107 was conducted on a recommended hybrid variety to determine the impact on a higher

yielding variety.

The NEB seed treatment formulation had a positive impact on yield, however Agmor is focusing on NEB 

applied on urea only as a simple method that allows scale.   For this reason, the treatments to consider 

when reviewing this study are as follows: 

T1, the untreated control (normal rate of fertilizer without NEB) compared to  

T6, NEB coated onto urea (without the seed treatment NEB formulation)   

Both treatments include the normal rate of fertilizer, the only difference was the NEB 

These relevant treatments are highlighted in green below: 

Treatment Summary

Grain Yield (t/ha) 

Treatments 
Replication 

Total Mean 
I II III IV 

T1 (control) 4.05 4.25 4.5 4 16.8 4.20 tons/ha 

T6 (with NEB) 7.14 7.98 8.18 8.15 31.45 7.86 tons/ha 

Comparing these relevant treatments, NEB increased corn grain production by 3.66 tons/ha. 

Seed treatment Fertilizer App #1 
(at planting) 

Fertilizer App #2 
(15-20 DAP)     

Fertilizer App #3 
(25-30 DAP)     

T1 CONTROL (No Seed Treatment) ----- ----- ----- 

T2 No Seed Treatment 500 ml NEB-1XT 500 ml NEB-1XT 

T3 No Seed Treatment ----- 500 ml NEB- FF2-1XT 500 ml NEB- FF2-1XT 

T4 NEB-108LST-8 seed treatment ----- 500 ml NEB-1XT 500 ml NEB-1XT 

T5 NEB-108LST-8 seed treatment ----- 500 ml NEB- FF2-1XT 500 ml NEB- FF2-1XT 

T6 No Seed Treatment 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 

T7 NEB-108LST-8 seed treatment 375 ml NEB-1XT 375 ml NEB-1XT 375 ml NEB-1XT 

T8 NEB-108LST-8 seed treatment 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 375 ml NEB-FF2-1XT 



CORN # 107 

LIQUID SEED TREATMENT 

CEMIARC XII - PRES. ROXAS, COTABATO 

No. of Plants 

Treatments 
Replication 

Total Mean 
I II III IV 

1 289 268 280 291 1128 282 

2 294 290 296 288 1168 292 

3 285 302 298 295 1180 295 

4 287 288 290 295 1160 290 

5 293 294 290 291 1168 292 

6 288 285 292 287 1152 288 

7 302 300 299 291 1192 298 

8 285 286 283 282 1136 284 

No. of Ears 

Treatments 
Replication 

Total Mean 
I II III IV 

1 289 268 280 291 1128 282 

2 294 290 296 288 1168 292 

3 285 302 298 295 1180 295 

4 287 288 290 295 1160 290 

5 293 294 290 291 1168 292 

6 288 285 292 287 1152 288 

7 302 300 299 291 1192 298 

8 285 286 283 282 1136 284 

 Grain Yield (t/ha) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 4.05 4.25 4.5 4 16.8 4.20 

2 6.18 6.2 7.18 6.18 25.74 6.44 

3 7.18 8.7 7.15 6.25 29.28 7.32 

4 6.2 7.2 6.2 8.22 27.82 6.96 

5 8.33 7.06 6.12 7.15 28.66 7.17 

6 7.14 7.98 8.18 8.15 31.45 7.86 

7 7.48 7.45 7.12 7 29.05 7.26 

8 8.12 8.15 8.73 8.6 33.6 8.40 



 Fresh weight of 10 ears (kg) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 1300 1302 1294 1284 5180 1295 
2 1405 1400 1410 1385 5600 1400 
3 1540 1389 1550 1685 6164 1541 
4 1370 1368 1382 1380 5500 1375 
5 1590 1582 1600 1576 6348 1587 
6 1430 1410 1425 1415 5680 1420 
7 1620 1600 1636 1640 6496 1624 
8 1320 1332 1294 1294 5240 1310 

Grain Yield of 10 ears (kg) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 1090 1084 903 1091 4168 1042 
2 1186 1187 1141 1155 4669 1167 
3 1371 1089 1288 1401 5149 1287 
4 1182 1183 1175 1056 4596 1149 
5 1326 1302 1350 1320 5298 1325 
6 1234 1150 1162 1214 4760 1190 
7 1400 1406 1402 1400 5608 1402 
8 1122 1045 1104 1133 4404 1101 

Grain Moisture 

Treatments 
Replication 

Total Mean 
I II III IV 

1 30.2 24.8 23.9 19.3 98.2 24.6 

2 24.6 28.3 19.7 21.6 94.2 23.6 

3 23.4 29.3 28.8 23.6 105.1 26.3 

4 25.4 21.8 26.8 23.7 97.7 24.4 

5 29.2 24.3 26.5 23.8 103.8 26.0 

6 23.3 28.1 20.3 20.8 92.5 23.1 

7 28.4 24.7 24.4 26.3 103.8 26.0 

8 22.2 22.9 25.6 26.1 96.8 24.2 



 Plant Height (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 256 285 275 260 1076 269.00 

2 320 322 270 290 1202 300.50 

3 301 290 300 300 1191 297.75 

4 282 299 300 299 1180 295.00 

5 300 295 285 252 1132 283.00 

6 295 275 288 300 1158 289.50 

7 289 300 310 305 1204 301.00 

8 276 284 298 295 1153 288.25 

 Ear Height (cm) 

Treatments 
Replication 

Total Mean 
1 II III IV 

1 140 145 146 152 583 146.00 

2 163 157 154 156 630 158.00 

3 159 158 152 148 617 154.00 

4 158 175 169 149 651 163.00 

5 150 160 156 147 613 153.00 

6 150 144 163 150 607 152.00 

7 145 149 158 148 600 150.00 

8 149 159 132 156 596 149.00 

 Ear Diameter (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 3.3 2.9 2.9 2.8 11.9 2.98 

2 4.5 4 4.2 4.4 17.1 4.28 

3 4.6 4.1 4.7 4 17.4 4.35 

4 4.8 4.1 4 4.2 17.1 4.28 

5 4.2 4.2 4.5 4.4 17.3 4.33 

6 4.8 4.2 4 4.5 17.5 4.38 

7 4.8 4.5 4.5 5 18.8 4.70 

8 4 4.2 4.2 4.8 17.2 4.30 



 Ear Length (cm) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 10.9 11.5 10.5 10 42.9 10.73 

2 14.1 16.6 16.5 16.5 63.7 15.93 

3 16.7 15.8 17.3 16.1 65.9 16.48 

4 16.8 16.4 15.7 16.5 65.4 16.35 

5 15.8 16.5 16.1 14.7 63.1 15.78 

6 16.4 16.1 16.3 14 62.8 15.70 

7 17.3 17.6 18 17.2 70.1 17.53 

8 14.5 16.7 15.8 16.4 63.4 15.85 

 Kernel Rows 

Treatments 
Replication 

Total Mean 
I II III IV 

1 16 16 16 16 64 16.00 

2 16 16 16 16 64 16.00 

3 18 18 18 18 72 18.00 

4 16 16 16 16 64 16.00 

5 18 18 18 18 72 18.00 

6 16 16 16 16 64 16.00 

7 18 18 18 18 72 18.00 

8 16 16 16 16 64 16.00 

 Shelling Recovery (%) 

Treatments 
Replication 

Total Mean 
I II III IV 

1 83.85 83.26 69.78 84.97 321.86 80 
2 84.41 84.79 80.92 83.39 333.51 83 
3 89.03 78.40 83.10 83.15 333.67 83 
4 86.28 86.48 85.02 76.52 334.30 84 
5 83.40 82.30 84.38 83.76 333.83 83 
6 86.29 81.56 81.54 85.80 335.19 84 
7 86.42 87.88 85.70 85.37 345.36 86 
8 85.00 78.45 85.32 87.56 336.33 84 



Cv: 6.0 

Legend: 

T1 = 4.20 t/ha  T6 = 7.86 t/ha 

T2 = 6.44 t/ha  T7 = 7.26 t/ha 

T3 = 7.32 t/ha  T8 = 8.40 t/ha 

T4 = 6.96 t/ha 

T5 = 7.17 t/ha 
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Cost and Return Analysis of P30T80 (Corn # 107) Del Carmen, Pres. Roxas, North Cotabato. 2012 

Parameters Treatments 

T1 T2 T3 T4 T5 T6 T7 T8 

Yield (t/ha) 4.2 6.44 7.32 6.96 7.17 7.86 7.26 8.4 

Yield difference (t/ha) 2.24 3.12 2.76 2.97 3.66 3.06 4.20 

Yield difference (%) 53.33 74.29 65.71 70.71 87.14 72.86 100.00 
Fertilizer N (FN, kg N/ha) 111 111 111 111 111 111 111 111 
Fertilizer P (FP, kg P2O5/ha) 42 42 42 42 42 42 42 42 
Fertilizer K (FK, kg K2O/ha) 42 42 42 42 42 42 42 42 
NEB Liquid fertilizer applied 
(ml/ha) -   1,000 1,000 1,000 1,000 750 750 750 
Cost of N from inorganic 
source (PhP/ha) 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 
Cost of P2O5 from inorganic 
source (PhP/ha) 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 
Cost of K2O from inorganic 
source (PhP/ha) 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600 
Cost of NEB Liquid fertilizer 
(PhP/ha) 0 1,500 1,500 1,500 1,500 1,125 1,125 1,125 
Total Fertilizer cost 
(PhP/ha) 4,500 7,000 7,000 7,000 7,000 6,375 6,375 6,375 

Plant spacing 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 25 x 75 
Plant popn (plants/ha) 53,333 53,333 53,333 53,333 53,333 53,333 53,333 53,333 

Seed cost (PhP/ha) 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 
Farmgate price of corn 
(Php/kg) 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 

Gross benefit (Php/ha) 
46,200 70,840 80,520 76,560 78,870 86,460 79,860 92,400 

Total variable cost* 
(PhP/ha) 9,000 11,500 11,500 11,500 11,500 10,875 10,875 10,875 

Net benefit (PhP/ha) 
37,200 59,340 69,020 65,060 67,370 75,585 68,985 81,525 

Difference in net benefit 
(PhP/ha) 22,140 31,820 27,860 30,170 38,385 31,785 44,325 

Difference in net benefit 
(%) 59.5 85.54 74.89 81.10 103.19 85.44 119.15 

Marginal benefit cost ratio 8.86 12.73 11.14 12.07 20.47 16.95 23.64 
Return on Investment 4.13 5.16 6.00 5.66 5.86 6.95 6.34 7.50 
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I. INTRODUCTION

Maize	 (Zea	 mays)	 is	 a	 substitute	 to	paddy	rice	 in	 terms	 of	 human	 consumption.	 	 	This	

serves	as	major	 foods	 in	 the	Visayas	and	Mindanao	 regions.			Additionally,	maize	provides	an	

important	role	as	animal	feeds	in	poultry,	piggery	and	livestock	industries.	

This	 study	 aimed	 to	 determine	 the	 rate	 of	NEB‐26	(eNEBler)	 applied	 with	 the	

recommended	rate	of	urea	that	 would	 give	 the	 largest	grain	increase	 in	 maize	 production.	

II. OBJECTIVES

a. To	 determine	 the	 quantity	 of	NEB‐26	(eNEBler)	 applied	 with	 the	 recommended	rate	of

urea	 to	 produce	 the	 largest	 yield	 increase	 on	 hybrid	maize	(variety	P3774)	of	 grain

production.

b. Evaluate	 the	yield	 response	of	 several	quantities	of	NEB‐26	(eNEBler)	 to	determine	 the

optimal	rate,	based	on	the	grain	yield.

III. RESEARCHER RODRIGO	B.	ESPAÑA	

RBE	Research	/	Breeding	Station	San	Jose,	

General	Santos	City	

IV. TARGET	CROP	PLANTED Hybrid	Maize,	Variety	P3774	

V. DURATION	OF	THE	STUDY July	to	October	2016	



VI. METHODOLOGY

The	 maize	 trial	 was	 conducted	 at	 RBE	 Research	 Station,	 Vineyard	 Barangay	 San	 Jose,	

General	 Santos	 City,	 Philippines	 with	 an	 area	 of	 THREE	 THOUSAND	 EIGHT	 (3,008)	 square	

meters.	 The	 actual	 maize	 variety	 planted	 was	 a	 hybrid	 maize	P3774	 being	 certified	 by	 the	

National	 Seeds	 Industry	 Council	(NSIC)	of	the	Department	of	Agriculture,	Philippines.	

LAND	PREPARATION/PLANTING/FERTILIZATION	

An	 area	of	THREE	THOUSAND	EIGHT	 (3,008)	 square	meters	was	 plowed	and	harrowed	

thoroughly	with	the	used	of	tractor.	

There	were	THREE	 (3)	scheduled	 fertilizer	 applications.	 	 The	first	fertilizer	application	

was	during	the	date	of	planting	(July	5,	2016)	which	was	the	basal	application	of	 125	kgs	of	16‐20‐

0	per	hectare	plus	50	kgs	of	muriate	of	potash	(MOP)	per	hectare.	 	 	The	second	fertilizer	application	

was	applied	during	the	hilling	up	(25‐30	DAP)	which	was	August	3,	2016	of	225	kg	urea	per	hectare.	

The	 third	 and	 last	 fertilizer	 application	was	 August	 24,	 2016.		The	foliar	fertilizer	(Power	Grower	

Foliar	Fertilizer	with	ANAA	wettable	Powder)	was	sprayed	at	the	rate	of	1.5	liters	per	hectare	at	50	

DAP.				

The	 area	 was	 furrowed	 at	 a	 distance	 of	 70cm	 by	 20cm	 apart.	 	 Before	 planting	16‐20‐0	

and	MOP	was	applied.				The	fertilizer	was	covered	with	5	cm	soil	before	 planting	 to	avoid	damages	

on	 the	 part	 of	 the	 seed	maize,	as	recommended.		 	 The	 trial	 consists	 of	 eight	 (8)	 treatments	with	

four	 (4)	 replications,	using	a	plot	size	of	6m	by	10m.			Plots	were	replicated	using	RANDOMIZED	

COMPLETE	BLOCK	DESIGN	(RCBD).	

NEB‐26	 (eNEBler)	 was	 applied	 with	 the	 urea	 application	 only	 at	 the	 25‐30	 DAP	 fertilizer	

application.	 	 	All	 treatments	 (except	T1)	 received	 the	 same	quantity	 of	 16‐20,	MOP	and	urea.	 	 The	

treatments	were:	

T1	–	No	Fertilizer,	No	eNEBler	(no	fertilizer	control)	

T2‐	225	kgs	urea/ha,	NO	eNEBler	(full	RR	fertilizer	control)	

T3‐	225	kgs	urea/ha	plus	135	ml/ha	eNEBler	

T4‐	225	kgs	urea/ha	plus	202.5	ml/ha	eNEBler	

T5‐	225	kgs	urea/ha	plus	270	ml/ha	eNEBler	

T6‐	225	kgs	urea/ha	plus	337.5	ml/ha	eNEBler	

T7‐	225kgs	urea/ha	plus	405	ml/ha	eNEBLer	

T8‐	225kgs	urea/ha	plus	472.5	ml/ha	eNEBler	



HARVESTING	

An	hour	before	harvesting,	we	gathered	the	plant	height.			Stand	counts	as	well	as	the	number	

of	 ears	within	 a	 plot	were	 collected	 and	we	measured	 the	 ear	 length	 of	 cobs	 per	 plot.	 	 After	

harvesting,	the	cobs	were	weighed	with	 husk	 cover	 and	also	 dehusked.	 	 Then,	 we	weighed	 again	

the	 ears	 (dehusked).	 	 Ears	were	dried	 for	 two	 (2)	 days,	 and	then	all	yield	samples	were	unshelled	

on	the	same	day.		After	shelling,	 we	dried	it	again	for	three	(3)	successive	sunny	days.	 	During	the	

weighing	the	 grains	 had	 FOURTEEN	 PERCENT	 (14%)	 moisture	 content.	 	 The	shelling	 recovery	

rate	was	approximately	SEVENTY‐EIGHT	(78%)	percent.	

IV. RESULTS	AND	DISCUSSION

The	study	was	conducted	at	RBE	Research	Station	Vineyard,	San	 Jose,	 General	Santos		City	

Philippines,		during		the		period		from		July		to		October	2016.	 	 	The	area	is	generally	plain	with	fine	

sandy	loam	soil	with	gravity	 irrigation	system.			The	 occurrence	 of	 pest	 and	 diseases	were	 able	 to	

be	controlled	with	 normal	practices.	

The	test	product,	NEB‐26,	marketed	as	“eNEBler”	by	 Advanced	 AgriSolutions	 Philippines	

Corporation,	based	in	Manila,	Philippines.	

The	results	of	the	trial	show	a	difference	of	average	plant	height	of	T1	control	(no	fertilizer	

control)	 and	 T2	 (recommended	fertilizer	rate	control)	 which	 has	 a	 difference	 of	 46.75	 cms	 and	

40.50	cms	 respectively	with	that	of	 T8,	the	treatment	with	472.5	ml/ha	of	eNEBler.			T3	with	 lesser	

quantity	of	eNEBler	 application	produced	a	plant	 height	 difference	 of	27cm	and	20	 cm	 to	 T1	 and	

T2.	 	T8	has	a	difference	of	T3	=	20.5	cm,	 	T4	=	17.25	cm,		T3	=	12.5	cm,	 	T6	=	 9cm,		T7	=	2.25	cm	

respectively.	

In	table	4,	the	average	grain	yield	of	T8	was	10,964.59	kg	per	hectare	which	is	almost	triple	

the	yield	of	the	no	fertilizer	control	(T1)	of	2,864.58	kg	per	hectare	and	almost	double	the	yield	of	

of	 the	recommended	fertilizer	rate	control	(T2)	of	4,745.84	kg	per	hectare.	 	 	 	All	rates	of	NEB‐26	

produced	positive	yield	increases	that	were	higher	than	the	T2	full	fertilizer	control.			The	grain	yield	

for	T3	was	5,939.59	kg	per	hectare,	T4	was	6,525.00	kg	per	hectare,	T5	was	7,081.25	kg	per	hectare,	

T6	was	8,281.25	kg	per	 hectare,	 T7	was	10,108.33	kg	per	hectare	 and	T8	was	10,964.59	kg	per	

hectare.					

August	 3,	 2016	 when	 the	 hilling	 up	 was	 done	with	the	side	dressing	application	 of	 urea	

plus	 the	 application	of	eNEBler.	 	 	 August	 13,	 2016,	 the	 leaves	 of	 the	 corn	 plants	 at	 T2	 became	

greenish	 but	 those	 applied	with	 eNEBler	 T3,	 T4,	T5,	T6,	T7	and	T8	had	shown	a	very	dark	green	

leaves.			In	August	28,	2016	 the	leaves	of	T2	became	lighter	green,	but	the	plots	treated	with	eNEBler	

did	not	start	to	turn	lighter	color	until	September	10,	2016,	 the	 leaves	 of	T3,	 T4,	T5,	T6,	T7	and	T8	



slightly	turned	to	a	lighter	green.			Although	their	leaves	 were	still	 a 	 darker	green	 compared	 to	 T2.			

It	was	very	evident	that	the	T2	plots	the	leaves	became	 more	 lighter	green	in	color	compared	to	the	

eNEBled	treatments	earlier.	

V. SUMMARY	AND	CONCLUSION

Based	 on	 this	 study,	 it	 was	 concluded	 that	 the	 application	 of	 eNEBler	 to	 maize	 hybrid	

(P3774)	 could	 increase	the	yield	by	6,218.75	kg	per	hectare	when	compared	to	the	recommended	

rate	of	urea	T2.	 	 	We	 further	concluded	 that	a	maize	plant	applied	with	eNEBler	could	obtain	and	

maintained	its	green	color	on	leaves	longer,	until	harvesting	which	could	give	a	very	large	 volume	of	

grain	yield.			It	was	further	concluded	that	application	of	eNEBler	could	give	the	highest	plant	height	

of	 the	maize.	

The	effect	of	NEB‐26	the	yield	of	maize	was	highly	significant	(alpha	0.01).			Based	on	these	

statistically	 significant	positive	yield	 increases	 it	 is	 recommended	 that	 farmers	 in	 the	Philippines	

apply	eNEBler	on	maize	to	maximize	grain	production.	

Further	research	is	also	recommended	as	the	data	trend	suggests	that	higher	quantities		of	

eNEBler	may	produce	higher	grain	yields.



TABLE 1. 

DATA SET:  AVERAGE  PLANT  HEIGHT  (IN  CM)  OF MAIZE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   

JULY – OCTOBER 2016.    

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  247  241 245 242 975  243.75

2  251  247 250 252 1000  250.00

3  269  273 268 270 1080  270.00

4  272  276 274 271 1093  273.25

5  275  278 280 279 1112  278.00

6  277  281 283 285 1126  281.50

7  284  288 291 290 1153  288.25

8  291  289 290 292 1162  290.50

TOTAL  2166  2173 2181 2181

GRAND TOTAL  8701 

GRAND MEAN  271.90

*= Treatment means having a common letter superscript are statistically the same  at 0.05 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  19.59  3508.24 30.38 ** HS 3.07  4.87

Treatment  7  8080.47  1154.35 9.99 ** 2.49  3.65

Error  21  2424.66  115.46

TOTAL  31  10524.72 

CV = 3.95% 

* * = Highly Significant at 1% and 5% level



TABLE 2. 

DATA SET:  AVERAGE  STAND COUNT  (IN  CM)  OF MAIZE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   

JULY – OCTOBER 2016.    

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  398  397 400 399 1594  398.50

2  399  400 397 397 1593  398.25

3  400  399 397 398 1594  398.50

4  399  399 398 399 1595  398.75

5  398  400 397 399 1594  398.50

6  397  399 398 400 1594  398.50

7  400  400 398 400 1598  399.95

8  399  400 399 399 1597  399.25

TOTAL  3190  3194 3184 3191

GRAND TOTAL  12759 

GRAND MEAN  398.77

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  6.60  22.00 1.88 NS 3.07  4.87

Treatment  7  5.22  0.75 0.64 NS 2.49  3.65

Error  21  24.65  1.17

TOTAL  31  36.47 

CV = 0.27% 

NS= No Significant 



TABLE 3. 

DATA SET:  AVERAGE  NUMBER OF EARS HARVESTED    

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   
JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  230  232 229 231 922  230.50

2  360  372 383 385 1500  375.00

3  398  395 397 400 1590  397.50

4  399  397 403 405 1604  401.00

5  407  411 415 408 1641  410.25

6  412  418 415 412 1657  414.25

7  415  419 420 420 1682  417.75

8  418  421 423 420 1682  420.50

TOTAL  3039  3065 3085 3078

GRAND TOTAL  12267 

GRAND MEAN  383.34

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  184.10  61.37 3.55 * 3.07  4.87

Treatment  7  112745.97 16106.57 931.55 ** 2.49  3.65

Error  21  363.15  17.29

TOTAL  31  113293.22

CV = 1.08% 

* *   = Highly Significant, Significant at 5% level

* = Significant



TABLE 4. 

DATA SET:  GRAIN YIELD (IN METRIC TONS) PER HECTARE 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   
JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  2700  3200 3025 2533.33 11458.33  2864.58

2  4250  4516.67 4891.67 5325 18983.34  4745.84

3  5191.67  5600 6350 6616.67 23758.34  5939.59

4  5850  6358.33 6791.67 7100 26100  6525

5  6366.67  6966.67 7316.67 7675 28325.01  7081.25

6  7408.33  8033.33 8750 8933.33 33124.99  8281.25

7  9266.67  9850 10533.33 10683.33 40333.33  10108.33

8  10183.33  10616.67 11341.67 11716.67 43858.34  10964.59

TOTAL  51216.67  55141.67 59000.01 60583.33

GRAND TOTAL  225941.68 

GRAND MEAN  6984.64

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  659305.38  2199435.13 28.13 ** 3.07  4.87

Treatment  7  201506637.9  2878662.56 36.82 ** 2.49  3.65

Error  21  1641747.72  78178.46

TOTAL  31  209746691 

CV = 4% 

* *   = Highly Significant to both 1% and 5% level



TABLE 5. 

DATA SET:  AVERAGE EAR LENGTH (IN CM)   

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   
JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  9  8 13 11 41  10.25

2  14  10 15 13 52  13.00

3  16  15 18 20 69  17.25

4  19  18 20 17 74  18.50

5  20  22 19 21 82  20.50

6  21  20 21 21 83  20.75

7  22  21 23 21 87  21.75

8  21  23 22 23 89  22.25

TOTAL  142  137 151 147

GRAND TOTAL  577 

GRAND MEAN  18.03

*= Treatment means having a common letter superscript are statistically the same  at 0.01 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  13.85  4.62 2.11 NS 3.07  4.87

Treatment  7  527.22  75.32 34.40 ** 2.49  3.65

Error  21  45.9  2.19

TOTAL  31 

CV = 8.20% 

* * =  Highly Significant

NS = No Significant



TABLE 6. 

DATA SET:  AVERAGE WEIGHT OF CORN STALKS  

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   
JULY – OCTOBER 2016 

REPLICATION  TOTAL  MEAN 

TREATMENT  I  II III IV

1  14833.33  15166.66 14166.66 14500.45 58666.94  14666.74

2  21500.43  24167./15 23000.46 22500.45 91168.49  22792.12

3  26333.86  28167.23 27667.22 28333.90 110502.21  27625.55

4  28167.23  30500.61 28833.91 28000.56 115502.31  28875.58

5  31000.62  30000.60 29833.93 31333.96 122169.11  30542.28

6  29833.93  31833.97 30833.95 31167.29 123669.14  30917.29

7  33167.33  31500.63 33667.34 32500.65 130835.954  32708.99

8  35500.71  36834.07 36500.73 37167.41 146002.92  36500.73

TOTAL  220337.44  228170.92 224504.20 225504.51

GRAND TOTAL  898517.07 

GRAND MEAN  28078.66

*= Treatment means having a common letter superscript are statistically the same  at 0.05 

level DMRT 

ANOVA 

SOURCE OF 

TABULAR F 

VARIATION  Df  SS  MS Comp. F  05 01

Replication  3  396809.63  132269.88 1.22 NS 3.07  4.87

Treatment  7  126066397.3  18009485.33 1.66 NS 2.49  3.65

Error  21  2272079188 

TOTAL  31  2398542395 

CV = 37.04% 

NS = No Significant 



TABLE 7a. 

DATA SET:  AVERAGE WEIGHT OF CORN STALKS (IN KG) FOR BIOMASS, ACTUAL WEIGHT PER PLOT 

STUDY:  THE EFFECT OF NEB‐26 (eNEBler) ON THE GRAIN PRODUCTION OF MAIZE (CORN 116).   
JULY – OCTOBER 2016 

TREATMENT  I  II III IV

1  89  91  85  87 

2  129  145 138 135

3  158  169 166 170

4  169  183 173 168

5  186  180 179 188

6  179  191  185  187 

7  199  189 202 195

8  213  221 219 223

Table 7b.  AVERAGE WEIGHT IS CONVERTED INTO TONS PER HECTARE OF BIOMASS 

TREATMENT  I  II III IV

1  14833.33  15166.66 14166.66 14500.29

2  21500.43  24167.15 23000.46 22500.45

3  26333.86  28167.23 27667.22 28333.90

4  28167.23  30500.61 28833.91 28000.56

5  31000.62  30000.60 29833.93 31333.96

6  29833.93  31833.97 30833.95 31167.29

7  33167.33  31500.63 33667.34 32500.65

8  35500.71  36834.07 36500.73 37167.41
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II. INTRODUCTION:

Southern Mindanao is leading in corn production in terms of production and area. In

South Cotabato alone, de Leon (1990) reported that the province was the biggest corn

producer in the country, which comprises 80% of the national output. Bureau of

Agricultural Statistics (BAS, 1997) reported that total production of corn in

SOCSKSARGEN (South Cotabato, Sultan Kudarat, Sarangani Province and General

Santos City) area alone is about 773,249 MT and 434,024 MT in 1996 and 1997

respectively. The decline in production is directly proportional to the decrease in

hectarage, 1996 – 388,717 hectares and 1997 – 368,715 hectares.  The decrease in

hectarage and production is due to several factors and one of this might be the

improper and incorrect usage of fertilizer.

Corn like any other crops need sustainable supply of fertilizer (either soil applied or 

foliar spray), preferably organic ones.  It is timely that one program of the government 

through the Department of Agriculture is the promotion of the use of farm waste and 

remains made into fertilizer or the organic farming.  Researches in the field of plant 

nutrition are very much devoted to the correct and proper way of fertilizer application 

to boost production and keep the soil in sustaining productivity.  

The study aimed to evaluate the yield response of hybrid corn to different rates and 

combination of fertilizer additive and inorganic fertilizer. 

I. OBJECTIVES:

To determine the efficacy of eNEBler when applied to corn and to determine the rate 

of eNEBler applied with the normal quantity of urea that produces the largest yield 

increase on corn (EVOGEN 747). 



III. RESEARCHER:

IV. TARGET CROP:

V. DURATION OF THE STUDY:

VI. METHODOLOGY:

The corn trial was conducted at Tupi research and Experiment Station, Bololmala, 

Tupi, South Cotabato with an area of about three thousand eight (3,008) square 

meters. The product was tested using hybrid corn (EVOGEN 747) as test crop. 

TREATMENT SUMMARY:  

eNEBler was applied at different rates, as shown: 

T1 No fertilizer control (no fertilizer, no eNEBler) 

T2 RR fertilizer control (no eNEBler) 

T3 RR fertilizer + 135 ml/ha eNEBler 

T4 RR fertilizer + 202.5 ml/ha eNEBler 

T5 RR fertilizer + 270 ml/ha eNEBler 

T6 RR fertilizer + 337.5 ml/ha eNEBler 

T7 RR fertilizer + 405 ml/ha eNEBler 

T8 RR fertilizer + 472.5 ml/ha eNEBler 

LAND PREPARATION:  

An area approximately three thousand eight (3,008) square meters was prepared for 

the trial, to ensure good land preparation and control of weeds, thorough plowing and 

harrowing was done using carabao drawn implements. 

ROEL C. DE RAMOS/PNT 025 

DA-CEMIARC For Upland & Lowland 

Tupi, South Cotabato 

Corn (EVOGEN 747) 

June to October 2016 



1. Average plant height in centimeters was gathered before harvesting, using ten (10)
plants samples randomly selected per treatment plots.

2. Number of plants harvested per plot.  Six middle rows plant per plot was harvested,
leaving one row in both side as to serve as borders.

 PLOTS PREPARATION AND DESIGN OF EXPERIMENT: 

A six by ten meters (6m X 10m) plot was prepared thoroughly for each site and ready 

for planting. These were arranged into eight (8) furrow treatments ten (10) meters in 

length. Treatment plots were replicated four (4) times using randomized complete 

block design (RCBD). 

APPLICATION OF FERTILIZER AND PLANTING: 

The recommended rate of fertilizer was applied at the rate of 124-25-30 (kg of 

nitrogen, phosphorous and potassium respectively) was applied per hectare.   A 

mixture of 16-20-0 and 0-0-60 was made and immediately applied/spread evenly in 

the designated rows in every plots and cover with fine soil before planting.   Plant two 

(2) seeds per hill, to ensure a good stand count on the trial.  Thinning was done ten 

(10) days after planting leaving one (1) seed per hill.  Second application of fertilizer 

was done during hilling up (25-30 DAP) by applying urea only.  The third application 

was done through spraying of foliar fertilizer at the rate of 1.5 liters per hectare, fifty 

(50) days after planting.

CARE AND MAINTENANCE: 

A keen observation of insect pest and diseases was done for proper/correct 

application of insecticide and fungicide. No chemical spraying was done a week before 

harvesting. 

HARVESTING: 

Harvesting was done when corn plant reach maturity (105 DAP).  All corn ears in the 

six (6) middle rows per plots were harvested, leaving one row in both sides of the plot. 

VII. PARAMETERS GATHERED:



3. Number of ears per harvest area per plot was counted and recorded.

4. Biomass (kg), weight of ten (10) plants samples per treatment plot.  Whole plant
was selected randomly and uprooted before harvest.

5. Weight of fresh ears (gms) with husk. From the harvested fresh ears, weighing and
recording was done.

6. Weight of fresh ears (gms) without husk.  Harvested ears were dehusked and
weighed for recording.

7. Dry weight of corn kernels in tons per hectare.  Harvested ears per treatment plots
were manually shelled and dried, upon reaching 14% moisture, weighing was
done. These were finally transformed into grain yield in tons per hectare.

All data was gathered at the designated rows/plant per plot.

VIII. RESULTS AND DISCUSSION:

The trial was conducted in the Department of Agriculture; Research Experiment 

Station based at Bololmala, Tupi, South Cotabato during the period from July 14 to 

October 29, 2016.  The area is generally plain with a fine sandy loam soil. Soil 

sampling in the area was done prior to land preparation; result revealed that the area 

has a pH of 5.6 (soil pH meter).  Hybrid corn seeds (EVOGEN 747) was used as the 

test crop in the trial.  Total rainfall was recorded (July 2016 = 14.09 mm, August 2016 

= 8.07 mm, September 2016 = 10.51 mm and October 2016 = 9.89 mm) during the 

trial period, because of these some of the corn plant incurred stalk rot as early as 

silking stage but the spraying of fungicide controlled the spread of the disease.  There 

was a negligible occurrence of insect pest and diseases observed. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  264.33  232.00  290.67  298.33  1085.33  271.33 

2  235.67  255.33  279.33  285.00  1055.33  263.83 

3  252.00  246.33  281.00  260.00  1039.33  259.83 

4  264.67  265.00  267.33  277.33  1074.33  268.58 

5  263.67  269.00  262.00  262.67  1057.34  264.33 

6  279.33  281.67  245.33  249.00  1055.33  263.83 

7  285.33  285.33  252.00  230.67  1053.33  263.33 

8  298.00  242.33  228.67  260.33  1029.33  257.58 

Total  2143.00  2076.99  2106.33  2123.33  8449.65  264.05 
* Treatment means having a common letter superscript are statistically the same.

Table 2: Number of plants harvested per plot (45m2), also showed no significant 
differences among treatment means. Average number of plants harvested ranges 
from 274.00 (T8), followed by 272.50 (T7), 271.00 (T3), 269.50 (T6), 265.50 (T5), 
262.50 (T4), 259.50 (T2) and 226.75 (T1 – the lowest).  

Table 2. Number of plants harvested/plot (45m2), as influenced  by the application of eNEBler at 
different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 

Treatment   I  II  III  IV  TOTAL  Mean* 

1  238  227  218  224  907  226.75 

2  252  256  271  259  1038  259.50 

3  267  272  268  277  1084  271.00 

4  242  259  282  267  1050  262.50 

5  239  278  266  279  1062  265.50 

6  255  265  277  281  1078  269.50 

7  261  290  261  277  1089  272.50 

8  266  265  276  289  1096  274.00 

Total  2020  2112  2119  2153  8404  262.625 
* Treatment means having a common letter superscript are statistically the same.

Table 1: Average plant height of hybrid corn, no significant differences among 
treatment means was found.  Plant height ranges from 271.33 (T1) followed by 268.58 
cm (T4), 264.33 cm (T5), 263.83 cm (T6 and T2), 263.33 cm (T7), 259.83 cm (T3) and 
257.58 cm (T8 - the lowest).  

Table 1.  Average plant height (cm) of ten plant samples/plot, as influenced by the application of 
eNEBler at different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 



Table 3:  Average number of ears harvested per plot (45 m2), a highly significant result 

was observed. Average number of ears rank from 219.50 (T1) to 275.50 (T6). 

Treatment 7 (405 ml eNEBler per hectare) showed significant difference from no 

fertilizer control (T1) and recommended fertilizer rate only (T2), but it showed 

comparable result to all treatments applied with fertilizer and eNEBler.  The highest 

average number of ears was shown in treatment 7 (275.50) and 8 (275.50) followed 

by treatment 3 (269.50), treatment 6 (269.25), treatment 5 (267.75), treatment 4 

(262.50), treatment 2 (249.00) and the lowest was treatment 1 (219.50).  

Table 3. Number of ears harvested/plot (45m2), as influenced by the application of eNEBler at different 
rate in combination with inorganic fert. DA-RES Tupi, November 2016. 

Treatment   I  II  III  IV  TOTAL  Mean* 

1  230  222  206  220  878  219.50c 

2  252  256  218  262  988  249.00b 

3  269  272  262  275  1078  269.50ab 

4  246  259  279  266  1050  262.50ab 

5  239  282  268  282  1071  267.75ab 

6  255  266  277  279  1077  269.25ab 

7  264  290  269  279  1102  275.50a 

8  267  268  279  288  1102  275.50a 

Total  2022  2115  2058  2151  8346  260.812 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.



Treatment   I  II  III  IV  TOTAL  Mean* 

1  4500  3000  2950  2050  12500  3125.00d 

2  4950  4550  4050  3950  17500  4375.00c 

3  4900  5010  5060  5050  20020  5005.00bc 

4  5000  5070  5200  5400  20670  5167.50bc 

5  5010  5300  5750  6010  22070  5517.50abc 

6  5250  6010  6100  6070  23430  5857.50ab 

7  5750  6100  6210  6510  24570  6142.50ab 

8  6000  6350  6600  7000  25950  6487.50a 

Total  41360  41390  41920  42040  166710  5209.68 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 4.  Biomass weight (gms) of ten plant samples randomly selected per plot. 

Analysis showed a highly significant result from the recorded data. Highest mean 

weight was given by treatment 8 (6,487.50 gms), followed by treatment 7 (6,142.50 

gms), treatment 6 (5,857.50 gms) and treatment 5 (5,517 gms) which were 

comparable statistically.  Although other treatments, (treatments 2, 3 & 4), were found 

comparable also to treatment 7, but all of these treatments were found statistically 

different to treatment 1 (3,125.00 gms).  

Table 4. Biomass, weight in grams of ten plant samples/plot, as influence by the application of eNEBler 
at different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 



Table 5. Average weight in grams of fresh ears with husks (45 m2 plot samples), 

showed a highly significant difference between treatment means. Treatment 8 gave 

the highest average weight of 27,477.25 gms/plot, followed by treatment 7 (26,175.00 

gm/plot), treatment 6 (25,512.50 gms/plot), treatment 5 (23,962.50 gms/plot), 

treatment 4 (22,025.00 gms/plot), treatment 3 (20,375.00 gms/plot), treatment 2 

(18,687.50 gms/plot) and control with only 13,115.00 gms/plot.  

Table 5. Weight of fresh ears with husk in grams taken per plot (45 m2) as influenced by eNEBler 
applied at different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 

Treatment   I  II  III  IV  TOTAL  Mean* 

1  14500  14010  12050  11900  52460  13115.00f 

2  20050  18050  18600  18050  74750  18687.50e 

3  20250  20200  20800  20250  81500  20375.00de

4  21000  22000  23050  22050  88100  22025.00cd

5  23250  24250  25200  23150  95850  23962.50c 

6  24500  26050  26800  24700  102050  25512.50ab

7  25000  26600  27050  26050  104700  26175.00a 

8  26500  28010  29000  26900  109910  27477.25a 

Total  174550  179170  182550  173050  709320  22166.25 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.



Treatment   I  II  III  IV  TOTAL  Mean* 

1  12100  10800  10900  9050  42850  10712.50d 

2  18000  14950  13600  15150  61700  11375.00d 

3  18100  16880  16800  17800  69580  17395.00c 

4  18520  18050  19750  19100  75420  18855.00c 

5  19050  20150  22800  20050  82050  20512.50bc

6  20200  22850  24050  21800  88900  22225.00ab

7  21200  22950  25100  23050  92300  23075.00ab

8  23050  24050  27200  24100  98400  24600.00a 

Total  150220  150680  160200  150100  611200  19100.00 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 6.  In terms of average weight of fresh ears without husks the application of 

472.5 ml eNEBler (T8), gave the highest weight of 24,600.00 grams/plot.  It was also 

found that T8 is comparable to treatments 6 (22,225.00 gms/plot) and 7 (23,075.00 

gms/plot) but is significantly different to treatments 5 (20512.50 gms/plt), 4 (18,855.00 

gms/plot), 3 (17,395.00 gms/plot), 2 (11,375.00 gms/plot) and 1 with only 10,712.50 

gms/plot. 

Table 6. Weight of fresh ears without husk in grams taken per plot (45 m2) as influenced by eNEBler 
applied at different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 



Treatment   I  II  III  IV  TOTAL  Mean* 

1  2.230  2.010  2.020  2.220  8.480  2.12e 

2  4.320  4.400  4.010  4.380  17.110  4.27d 

3  4.385  4.640  4.420  4.470  17.915  4.48d 

4  4.460  4.810  4.700  4.870  18.840  4.71d 

5  5.515  5.310  5.010  5.050  20.885  5.22c 

6  6.705  6.690  5.940  5.710  25.045  6.26b 

7  6.910  6.810  6.610  6.250  26.580  6.65ab 

8  7.150  6.980  6.890  6.910  27.930  6.98a 

Total  41.675  41.650  39.600  39.860  162.785  5.087 
* - Treatment means having a common letter superscript are statistically the same at 1% level DMRT.

Table 7.   The average yield in tons/hectare of hybrid corn, showed a highly significant 

result.  Differences in yield among treatment means were noticed. The highest was 

shown in T8 (6.98 tons/hectare), followed by T7 (6.65 tons/hectare), T6 (6.26 

tons/hectare), T5 (5.22 tons/hectare), T4 (4.71 tons/hectare), T3 (4.48 tons/hectare), 

T2 (4.27 tons/hectare) and the lowest with only 2.12 tons/hectare, the fertilizer only 

control (T1).  Treatment 7 and 8 was found to be comparable to each other but 

significantly different to all other treatments, although treatment 7 (6.65 t/ha) was also 

comparable to treatment 6 (6.26 t/ha).   

Table 7. Grain yield in tons per hectare of hybrid corn (EVOGEN 747) as influenced by eNEBler applied 
at different rate in combination with inorganic fert. DA-RES Tupi, November 2016. 



IX. CONCLUSION

Based on the trial conducted, it was shown that treatment 8 with the highest volume 

of eNEBler mixed with urea gave the highest average yield of 6.98 tons/hectare. 

Although treatment 7 (6.65 t/ha) was found comparable to the highest yielder (T8), it 

was also comparable to treatment 6 (6.26 t/ha). These two treatments were 

significantly higher to the treatment without fertilizer application (T1 – 2.12 t/ha)   and 

to treatment 2 (4.27 t/ha) the recommended rate of fertilizer without eNEBler. The 

increase in yield was accounted to the higher average number of ears harvested 

(Table 3) from both treatment (T7 = 275.50; T8 = 275.50) as revealed in table 3. 

Another contribution was on the average biomass in (Table 4).  Treatments 7 (6142.50 

gm/plot) and treatment 8 (6487.50 gm/plot) gave the highest average weight.  Even in 

average weight of fresh ears without husk (Table 6), treatments 8 (24600 gms/plot) 

and 7 (23075 gms/plot) gave the highest average weight. These were the probable 

cause of the increase in yield, wherein increase in volume of eNEBler was practiced 

also.  A gradual increase in volume of eNEBler applied mixed with urea resulted to a 

parallel increase in yield of hybrid corn.   The increase in the number of ears harvested, 

biomass, weight of fresh ears and grain yield from eNEBler were all statistically 

significant.    

X. RECOMMENDATION

It is recommended therefore that fertilizer be supplemented with 472.5 ml/ha eNEBler 

to increase corn production.   
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and Yield of Tomato (Solanum lycopersicum) 

ABSTRACT 

This study was conducted at Barangay Bacal II, Talavera, Nueva 
Ecija from June 2020 to October 2020 to evaluate the efficacy of NEB Root 
Exudates (NEB) on the growth and yield of tomato.  

Results showed that 6 weekly foliar applications of NEB at the rate 
of 8 ml/16L water (7, 14, 21, 28, 35, and 42 days after transplanting) with 
the recommended dosage of inorganic fertilizer (300 kg/ha of 14-14-14 at 
basal, 120 kg/ha of 46-0-0 and 120 kg/ha of 0-0-60 at 20 and again at 40 
DAT) produced statistically significant increases in the number of 
marketable fruits over the plants without NEB.   Infact, all the treatments 
including NEB produced statistically significant increases in marketable 
yield.   However, differences were noted between the various treatments 
and the 6 weekly foliar applications of NEB at the rate of 8 ml/16L water 
(7, 14, 21, 28, 35, and 42 days after transplanting) provided the highest 
response. 

Research findings revealed that 6 weekly foliar applications of NEB 
at the rate of 8 ml/16L water (7, 14, 21, 28, 35, and 42 days after 
transplanting) produced the maximum marketable yield of 57.59 tons/ha, 
over the untreated control yielding 25.70 tons/ha.   The application of NEB 
Root Exudates applied at the rate of 8 ml/16L water of NEB applied at 7, 
14, 21, 28, 35, and 42 DAT with recommended rate of inorganic fertilizer 
applied at basal, 20 and 40 DAT was an effective treatment combination is 
recommended to maximize the yield of tomato. 



I. INTRODUCTION 

 
 Tomato, (Solanum lycopersicum), is the world’s most highly consumed vegetable 

due to its status as a basic ingredient in a large variety of raw, cooked or processed foods 

(OECD, 2017). Tomato is grown worldwide for local use or as an export crop. It is one of 

the most profitable crops for off-season production in the Philippines. Therefore, effective 

supplemental products such as NEB is needed to increase the yield of tomato either for 

local or export production and also to elevate the status of Filipino farmers in agriculture 

sector.  

NEB Root Exudates promotes growth and development of the whole plants, 

including larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. The overall effect of product 

is to make plants more efficient on using applied fertilizer as well as to survive in soils of 

low fertility level. 

This study was conducted to evaluate the number and timing of application of NEB in 

combination to recommended rate of inorganic fertilizer on the number and yield of 

marketable fruits of tomato, in addition to various agronomic factors collected. 

 

II. OBJECTIVES 

1. Measure the yield increase of different number and timing of NEB foliar applications 

2. Document the visual impact with field pictures (side by side plot comparison pictures) 

3. Collect seedling sample data and pictures to evaluate the impact of NEB at early growth 

stages  

 

 
III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from June 

2020 to October 2020. 

 

 

 



IV. PRODUCT DESCRIPTION

NEB is a liquid inorganic fertilizer recommended for use on agricultural crops to 

increase crop yields. NEB is guaranteed to include 35% to 40% w/w organic matter as 

tested using the laboratory procedure AOAC 967.05 in the Official Methods of Analysis 

of AOAC International, 17th Edition.   

V. METHODOLOGY

1. Soil Analysis

Soil analysis results were used to determine fertilizer requirements. 

2. Cultural Management

i. Land Preparation

A planting farm with an approximate area measuring 1,000 m2 was 

thoroughly prepared by alternate plowing and harrowing operations using a 

mechanical farm tractor. The overall plot size was 20 m2 with the dimensions of 4 

meters by 5 meters. Well prepared land was done to obtain good soil tilth. Plastic 

mulch was used to cover the bed to accommodate two furrows with a distance of 

0.75 meter.  Holes were done to facilitate the planting spot of tomato seedlings with 

a distance of 0.50 meter between hills. Plastic mulch was placed on the bed to 

control the weeds and lessen the cultivation activity.  

ii. Crop Variety and Planting Method

Diamante Max variety of tomato seedlings was utilized for the trial. 

Seedlings were procured from a registered seedling supplier at Talavera, Nueva 

Ecija. Twenty-five days old seedlings were transplanted on watered soil late in the 

afternoon to avoid wilting.  

iii. Fertilization

 The recommended inorganic fertilizer of 300 kg/ha (14-14-14) basally and 

120 kg/ha (46-0-0) + 120 kg/ha (0-0-60) at 20 and 40 DAT were applied.  NEB 

was applied via foliar spray for treatments T2 – T8 at the dilution of 0.5 ml/L.   



the timing of the various treatments is outlined in the treatment summary below.   

NEB was also applied by soil application, as a comparison of NEB impact 

applied via soil versus foliar application.   T9, the soil application treatment, 

was applied at 2,250 ml/ha applied as 750 ml/ha each (basal, 20, and 40 DAT) 

by soil drench as stated in the treatment summary.   

 

iv. Pest and Weed Control    

Control of insect pests were done using the registered and recommended 

rates of insecticides for tomato. Aside from plastic mulching, weed control was 

also done manually. Recommended fungicides were applied when infections or 

diseases was observed. Cleaning and removing and burning the infected plants 

or plant parts was done thoroughly.  

 

v. Drainage and Irrigation 

Irrigation was done before planting in which the moisture was not adequate 

to prevent wilting of the seedlings. Next irrigation was followed at weekly interval. 

 

vi. Harvesting 

Tomatoes were harvested at ten harvesting time when the fruits are in the 

mature green stage if intended for the fresh market and shipped a long distance. 

Meanwhile, mature red orange in color were harvested for immediate 

consumption.  

 

 

 

 

 

 

 

 

 



vii. Treatment Summary

The following treatment summary including the rates and time of application were evaluated: 
Soil apps 3 Early 

foliar apps 

3 Mid-season 

foliar apps 

3 Late 

foliar apps 
Foliar Schedule*

T1 ----- ----- ----- ----- ----- 

T2 ----- 0.5 ml/L ----- ----- 7, 14 and 21 DAT 

T3 ----- ----- 0.5 ml/L ----- 28, 35 and 42 DAT 

T4 ----- ----- ----- 0.5 ml/L 49, 56 and 63 DAT 

T5 ----- 0.5 ml/L 0.5 ml/L ----- 7, 14, 21, 28, 35, 42 DAT 

T6 ----- ----- 0.5 ml/L 0.5 ml/L 28, 35, 42, 49, 56, 63 DAT 

T7 ----- 0.5 ml/L ----- 0.5 ml/L 7, 14, 21, 49, 56, 63 DAT 

T8 ----- 0.5 ml/L 0.5 ml/L 0.5 ml/L 7, 14, 21, 28, 35, 42, 49, 56, 63 DAT 

T9 2,250 ml/ha ----- ----- ----- 750 ml/ha each soil app x 3 apps 

DAT – Days after Transplanting 

VI. Experimental Design

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into nine (9) plots where the different treatments were randomly assigned.  

VII. Gathered Data

1. Weight (kg) of fruits were obtained based on 15 sample plants from each plot, divided

into three categories:  marketable, non-marketable and total weight;

2. Number of fruits were recorded based on 15 sample plants from each plot, divided into

three categories:  marketable, non-marketable and total number of fruits.



 Collected data was statistically analyzed using SIRICHAI Stat Tool (Sirichai, 2007) 

following the analysis of variance (ANOVA) for a Randomized Complete Block Design (RCBD). 

Comparison among treatment means were done using Duncan’s Multiple Range Test at 0.05 of 

level of significance.   

 

VIII. RESULTS AND DISCUSSION 

 

The results of the study trial and discussions on yield performance of tomato as 

affected by the application of NEB organic fertilizer in combination with recommended 

rate of inorganic fertilizer are presented in Tables 1 to 7. 

 
Weight of marketable and non-marketable fruits per harvesting period  

Table 1 presents the average weight of marketable fruits collected from ten 

harvesting times based on 15 randomly selected sample plants per plot. Statistical analysis 

revealed highly significant differences on the effects of the different treatments over the 

control plants, (Appendix Table 1.1b – 1.10b).   

Significant results were obtained from the plants applied with recommended rate 

of inorganic fertilizer in combination to NEB at the rate of 8 ml/16L water.  

Comparison among means presented that plants applied at the rate of 8 ml/16L 

water of NEB at 7, 14, 21, 28, 35, and 42 DAT and 8 ml/16L water of NEB applied at 7, 

14, 21, 28, 35, 42, 49, 56, and 63 DAT both with recommended rate of inorganic fertilizer 

applied at basal, 20 and 40 DAT were not significant to each other except at 7th harvesting 

time, however consistently and significantly produced the heaviest weight of marketable 

fruits during the whole harvesting time. It can also be noted that plants applied at the rate 

of 8 ml/16L water of NEB applied at 7, 14, 21, 49, 56, and 63 DAT with recommended 

rate of inorganic fertilizer applied at basal, 20 and 40 DAT significantly gained heavier 

weight of marketable fruits, however comparable with the treatment combination of 8 

ml/16L water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT with recommended rate 

of inorganic fertilizer applied at basal, 20 and 40 DAT excluding during 7th and 8th 

harvesting where no significant differences to each other.  



Moreover, heavy weight of marketable fruits were produced from the plants treated 

at the rate of 2,250 ml/ha of NEB applied at 750 ml/ha each (basal, 20, and 40 DAT) by 

soil drench and 8 ml/16L water of NEB applied at 7, 14 and 21 DAT both with 

recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT which were 

comparable to each other. It can be observed that the plants obtained light weight of 

marketable fruits were treated at the rate of 8 ml/16L water of NEB applied at 28, 35 and 

42 DAT and 8 ml/16L water of NEB applied at 49, 56 and 63 DAT both with recommended 

rate of inorganic fertilizer applied at basal, 20 and 40 DAT and had also similar differences 

to each other. The control plants applied only with recommended rate of inorganic fertilizer 

applied at basal, 20 and 40 DAT produced the lightest weight of marketable fruits.  

In addition, it is evidently presented that the application of inorganic fertilizer and 8 

ml/16L water of NEB at six number of sprays in combination to earlier stage of plant growth 

and development produced heavier weight of marketable fruits compared to plants applied with 

NEB at three number of sprays and later stage of plant development.  



Table 1. Weight (kg) of marketable fruits at 10 harvesting based on 15 sample plants as affected by 

different fertilizer treatment. 

Treatment 
Weight of Marketable Fruit per Harvesting Period 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

T1 1.28d 1.66f 1.71d 1.90e 2.01f 1.42e 1.75f 1.55d 1.53e 1.26e 
T2 2.07c 2.72de 2.92c 3.08bcd 3.18cd 2.27cd 2.46e 2.25c 2.15bcd 1.91d 
T3 2.04c 2.46e 2.74c 3.03cd 2.93de 2.20d 2.36e 2.27c 2.00cd 1.78d 
T4 1.97c 2.44e 2.59c 2.61d 2.67e 2.21d 2.29e 2.20c 1.92d 1.73d 
T5 2.84a 3.88a 3.93a 4.35a 4.87a 3.17a 3.86a 3.34a 2.98a 2.78a 
T6 2.26bc 3.10bc 3.13bc 3.33bc 3.56bc 2.54bc 2.97c 2.51b 2.28bc 2.15bc 
T7 2.36b 3.25b 3.53ab 3.59b 3.80b 2.68b 3.15c 2.72b 2.48b 2.30b 
T8 2.91a 3.77a 3.86a 4.18a 4.57a 3.03a 3.59b 3.14a 2.81a 2.62a 
T9 2.22bc 2.83cd 2.96c 3.19bc 3.29cd 2.38cd 2.72d 2.66b 2.21bcd 1.96cd 

CV % 6.87 6.71 9.85 8.66 7.31 6.19 4.81 5.30 7.83 6.33 
LSD (0.05) 0.26 0.33 0.52 0.48 0.43 0.26 0.23 0.23 0.30 0.22 

 

T1- RRIF + NO NEB 
T2- RRIF + NEB – Early Only (7, 14, 21 DAT)  
T3- RRIF + NEB – Middle Only (28, 35, 42 DAT)  
T4- RRIF + NEB – Late Only (49, 56, 63 DAT ) 
T5- RRIF + NEB – Early and Middle (7, 14, 21, 28, 35, 42 DAT) 
T6- RRIF + NEB – Middle and Late (28, 35, 42, 49, 56, 63 DAT) 
T7- RRIF + NEB – Early and Late (7, 14, 21, 49, 56, 63 DAT) 
T8- RRIF + NEB – Early, Middle and Late (7, 14, 21, 28, 35, 42, 49, 56, 63 DAT)  
T9- RRIF + NEB – Soil application by drench at basal, 20 & 40 DAT  
 
RRIF – Recommended Rate of Inorganic Fertilizer 
DAT – Days After Transplanting 
All applications foliar except T9  

 

 

Table 2 presents statistically significant results on the weight of non-marketable 

fruits during ten harvesting times. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 

Table 2.1b – 2.10b).   

The control plants applied only with recommended rate of inorganic fertilizer 

applied at basal, 20 and 40 DAT produced the heaviest weight of non-marketable fruits. 

Results showed highly significant differences on the weight of non-marketable fruits 

however, during 2nd, 5th and 6th harvesting time non-marketable fruits were not significant 

among treatments except the control plants. Meanwhile, during 3rd, 4th, 7th, 9th and 10th 



harvesting time weight of non-marketable fruits were significantly comparable to each 

other aside from the control plants.  

Table 2. Weight (kg) of non-marketable fruits at 10 harvesting based on 15 sample plants as affected 

by different fertilizer treatment. 

Treatment 
Weight of Non-Marketable Fruit per Harvesting Period 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

T1 0.25a 0.35a 0.25a 0.31a 0.28a 0.31a 0.38a 0.43a 0.35a 0.50a 
T2 0.10bcd 0.08b 0.02bc 0.03d 0.05b 0.09b 0.12bc 0.13bc 0.12bc 0.10bc 
T3 0.13b 0.10b 0.08bc 0.08bc 0.05b 0.10b 0.13bc 0.18b 0.13bc 0.15bc 
T4 0.14b 0.12b 0.08b 0.10b 0.07b 0.12b 0.16b 0.20b 0.17b 0.18b 
T5 0.01cd 0.02b 0.00c 0.00d 0.00b 0.02b 0.05c 0.05d 0.07bc 0.05c 
T6 0.09bcd 0.07b 0.05bc 0.03d 0.02b 0.04b 0.09bc 0.09cd 0.09bc 0.06c 
T7 0.08bcd 0.05b 0.02bc 0.03d 0.00b 0.02b 0.05c 0.05d 0.08bc 0.06c 
T8 0.00d 0.02b 0.02bc 0.00d 0.00b 0.02b 0.03c 0.03d 0.04c 0.04c 
T9 0.10bc 0.07b 0.05bc 0.03cd 0.03b 0.07b 0.12bc 0.12bcd 0.10bc 0.07bc 

CV % 53.16 65.63 61.98 37.37 79.29 65.05 38.75 30.62 48.33 46.49 
LSD (0.05) 9.27 0.11 6.87 4.38 7.62 0.10 8.47 7.62 0.11 0.11 

T1- RRIF + NO NEB 
T2- RRIF + NEB – Early Only (7, 14, 21 DAT)  
T3- RRIF + NEB – Middle Only (28, 35, 42 DAT)  
T4- RRIF + NEB – Late Only (49, 56, 63 DAT ) 
T5- RRIF + NEB – Early and Middle (7, 14, 21, 28, 35, 42 DAT) 
T6- RRIF + NEB – Middle and Late (28, 35, 42, 49, 56, 63 DAT) 
T7- RRIF + NEB – Early and Late (7, 14, 21, 49, 56, 63 DAT) 
T8- RRIF + NEB – Early, Middle and Late (7, 14, 21, 28, 35, 42, 49, 56, 63 DAT) 
T9- RRIF + NEB – Soil application by drench at basal, 20 & 40 DAT  

RRIF – Recommended Rate of Inorganic Fertilizer 
DAT – Days After Transplanting 
All applications foliar except T9  



Number of marketable and non-marketable fruits per harvesting period  

Presented the average number of marketable fruits (Table 3) and number of non-

marketable fruits (Table 4) for a total of ten harvesting time. Statistical analysis revealed 

highly significant differences among treatments revealed at (Appendix Table 3.1b - 3.10b 

and 4.1b – 4.10b), respectively.  

Comparison among means revealed that the plants treated at the rate of 8 ml/16L 

water of NEB applied at 7, 14, 21, 28, 35, and 42 days after transplanting (DAT) and 8 

ml/16L water of NEB applied at 7, 14, 21, 28, 35, 42, 49, 56, and 63 DAT both with 

recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT had comparable 

differences and consistently produced significantly highest number of marketable fruits 

based on 15 randomly selected sample plants.  

Plants obtained a significantly higher number of marketable fruits were the treated 

at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 49, 56, and 63 DAT, 8 ml/16L 

water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT both with recommended rate of 

inorganic fertilizer applied at basal, 20 and 40 DAT and at the rate of 2,250 ml/ha of NEB 

applied at 750 ml/ha each (basal, 20, and 40 DAT) by soil drench had also similar 

differences to each other.  Moreover, plant treatments applied at the rate of 8 ml/16L water 

of NEB applied at 7, 14 and 21 DAT and 8 ml/16L water of NEB applied at 28, 35 and 42 

DAT both with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT 

obtained a significantly high number of marketable fruits but had comparable differences 

to each other.  

Treatments applied at the rate of 8 ml/16L water of NEB applied at 49, 56 and 63 

DAT with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT gained 

low number of marketable fruits however, significantly higher than the control plants 

applied with only inorganic fertilizer with recommended rate of applied at basal, 20 and 40 

DAT based on 15 randomly selected plants at ten harvesting time per plot. This indicates 

that late application does not affect the number of marketable tomato fruits as significantly. 

 

 

 



Table 3. Number of marketable fruits per harvesting period based on 15 sample plants as affected by 

different fertilizer treatment. 

Treatment 
Number of Marketable Fruit per Harvesting Period 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

T1 17.00e 20.67g 21.33e 21.67e 23.33f 16.00f 20.00f 17.33d 16.67f 13.67f 
T2 24.00bcd 31.67de 34.00bcd 35.67bc 37.00cd 26.33de 28.67cd 26.33c 24.33de 21.67d 
T3 23.00cd 28.33ef 31.67cd 34.67c 33.67de 25.00e 27.00de 25.67c 23.00de 20.33de 
T4 22.00d 26.67f 28.67d 28.67d 29.67e 24.33e 25.33e 24.00c 21.33e 19.00e 
T5 30.67a 41.67a 42.33a 46.67a 52.33a 34.00a 42.00a 36.00a 32.00a 30.33a 
T6 26.00bc 35.67bc 35.33bc 38.00bc 41.00bc 29.00cd 34.00b 29.00b 26.00cd 24.67c 
T7 27.00b 37.00b 40.00ab 41.33ab 43.67b 30.00bc 36.00b 31.33b 28.33bc 26.00bc 
T8 31.67a 41.00a 42.33a 45.33a 50.00a 32.67ab 40.00a 34.33a 30.67ab 28.33ab 
T9 25.00bcd 32.33cd 34.00bcd 36.00bc 37.33cd 27.00de 30.33c 30.33b 25.00cde 22.00d 

CV % 6.65 6.18 9.83 8.67 7.40 5.27 3.69 5.15 7.80 6.02 
LSD (0.05) 2.89 3.50 5.85 5.47 4.95 2.68 2.01 2.52 3.41 2.38 

T1- RRIF + NO NEB 
T2- RRIF + NEB – Early Only (7, 14, 21 DAT)  
T3- RRIF + NEB – Middle Only (28, 35, 42 DAT)  
T4- RRIF + NEB – Late Only (49, 56, 63 DAT ) 
T5- RRIF + NEB – Early and Middle (7, 14, 21, 28, 35, 42 DAT) 
T6- RRIF + NEB – Middle and Late (28, 35, 42, 49, 56, 63 DAT) 
T7- RRIF + NEB – Early and Late (7, 14, 21, 49, 56, 63 DAT) 
T8- RRIF + NEB – Early, Middle and Late (7, 14, 21, 28, 35, 42, 49, 56, 63 DAT) 
T9- RRIF + NEB – Soil application by drench at basal, 20 & 40 DAT  

RRIF – Recommended Rate of Inorganic Fertilizer 
DAT – Days After Transplanting 
All applications foliar except T9  



On the other hand, control plants applied with only inorganic fertilizer with recommended 

rate of applied at basal, 20 and 40 DAT based on 15 randomly selected plants at ten harvesting 

time per plot produced the highest number of non-marketable plants.  

 

Table 4. Number of non-marketable fruits at 10 harvesting based on 15 sample plants as affected by 

different fertilizer treatment. 

Treatment 
Number of Non-Marketable Fruit per Harvesting Period 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

T1 3.33a 4.67a 3.33a 4.00a 3.67a 4.00a 5.00a 5.67a 4.33a 6.33a 
T2 1.33bcd 1.00b 0.33bc 0.33de 0.67b 1.33b 1.67bc 1.67bc 1.33bc 1.67bc 
T3 1.67bc 1.33b 1.00bc 1.00c 0.67b 1.33b 1.67bc 2.33b 1.67bc 2.00bc 
T4 2.33ab 2.00b 1.33b 1.67b 1.00b 1.67b 2.00b 2.33b 2.00b 2.33b 
T5 0.33cd 0.33b 0.00c 0.00e 0.00b 0.33b 0.67c 1.00cd 1.00bc 0.67c 
T6 1.33bcd 1.00b 0.67bc 0.67cd 0.33b 0.67b 1.33bc 1.33cd 1.33bc 0.67c 
T7 1.00bcd 0.67b 0.33bc 0.33de 0.00b 0.33b 0.67c 0.67d 1.00bc 0.67c 
T8 0.00d 0.33b 0.33bc 0.00e 0.00b 0.33b 0.67c 0.67d 0.67c 0.67c 
T9 1.67bc 1.00b 0.67bc 0.67cd 0.33b 1.00b 1.67bc 1.67bc 1.33bc 1.00bc 

CV % 54.73 68.62 67.60 36.03 74.06 1.31 36.38 26.44 40.70 43.97 
LSD (0.05) 1.37 1.63 1.04 0.60 0.95 61.74 1.07 0.88 1.15 1.35 

 
T1- RRIF + NO NEB 
T2- RRIF + NEB – Early Only (7, 14, 21 DAT)  
T3- RRIF + NEB – Middle Only (28, 35, 42 DAT)  
T4- RRIF + NEB – Late Only (49, 56, 63 DAT ) 
T5- RRIF + NEB – Early and Middle (7, 14, 21, 28, 35, 42 DAT) 
T6- RRIF + NEB – Middle and Late (28, 35, 42, 49, 56, 63 DAT) 
T7- RRIF + NEB – Early and Late (7, 14, 21, 49, 56, 63 DAT) 
T8- RRIF + NEB – Early, Middle and Late (7, 14, 21, 28, 35, 42, 49, 56, 63 DAT)  
T9- RRIF + NEB – Soil application by drench at basal, 20 & 40 DAT  
 
RRIF – Recommended Rate of Inorganic Fertilizer 
DAT – Days After Transplanting 
All applications foliar except T9  

 

 

 

 

 

 

 



Total weight (kg) of marketable fruits and non-marketable fruits 

Table 5 presents the average total weight of marketable and non-marketable fruits 

at ten harvesting time as affected by different treatment combinations. Analysis of variance 

revealed a significant effect of the different treatments on total weight of marketable fruits 

(Appendix Table 1.11b) and non-marketable fruits (Appendix Table 2.11b).  

Fertilizer treatment combinations at the rate of 8 ml/16L water of NEB applied at 

7, 14, 21, 28, 35, and 42 DAT with recommended rate of inorganic fertilizer applied at 

basal, 20 and 40 DAT obtained the heaviest total weight of marketable fruits however, had 

no significant differences to the plants treated at the rate of 8 ml/16L water of NEB applied 

at 7, 14, 21, 28, 35, 42, 49, 56, and 63 DAT with recommended rate of inorganic fertilizer 

applied at basal, 20 and 40 DAT. 

Plants treated at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 49, 56, and 

63 DAT produced significantly heavier total weight of marketable fruits, followed by the 

plants treated with 8 ml/16L water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT and 

2,250 ml/ha of NEB applied at 750 ml/ha each (basal, 20, and 40 DAT) by soil drench 

which were comparable to each other. Above mentioned treatment combinations were also 

applied with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT. 

Moreover, marketable fruits with a heavy total weight were obtained from the 

treatment combinations at the rate of 8 ml/16L water of NEB applied at 7, 14 and 21 DAT, 

8 ml/16L water of NEB applied at 28, 35 and 42 DAT and 8 ml/16L water of NEB applied 

at 49, 56 and 63 DAT however, had similar differences to each other. All of these were 

also treated with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT. 

The control plants applied only with recommended rate of inorganic fertilizer applied at 

basal, 20 and 40 DAT produced the lightest weight of marketable fruits. 

On the other hand, the control plants produced the heaviest total weight of non-

marketable fruits. It also reveals a significant effect among other treatments. Treatments at 

the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35, and 42 DAT and 8 ml/16L 

water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT both with recommended rate of 

inorganic fertilizer applied at basal, 20 and 40 DAT produced a lightest total weight of non-

marketable fruits but had no significant differences to each other.  



Table 5. Total weight (kg) of marketable fruits and non-marketable at 10 harvesting based 

on 15 randomly selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application per 

16L water/ha 

MEAN 

Marketable  
Non-

Marketable 

T1- RRIF alone none 16.06g 3.43a 
T2- RRIF + NEB foliar application @ 
7, 14 & 21 DAT 8 ml 25.01de 0.84cd 

T3- RRIF + NEB foliar application @ 
28, 35 & 42 DAT 8 ml 23.80ef 1.12bc 

T4- RRIF + NEB foliar application @ 
49, 56 & 63 DAT 8 ml 22.63f 1.33b 

T5- RRIF + NEB foliar application @ 
7, 14, 21, 28, 35 & 42  DAT 8 ml 36.00a 0.28f 

T6- RRIF + NEB foliar application @ 
28, 35, 42, 49, 56 & 63 DAT 8 ml 27.83c 0.64de 

T7- RRIF + NEB foliar application @ 
7, 14, 21, 49, 56 & 63 DAT 8 ml 29.85b 0.44ef 

T8- RRIF + NEB foliar application @ 
7, 14, 21, 28, 35, 42, 49, 56, & 63 DAT 8 ml 34.47a 0.21f 

T9- RRIF + NEB soil application at 
basal, 20 & 40 DAT 2,250 ml/ha 26.42cd 0.75de 

CV %  3.68 17.63 
LSD (0.05)  1.71 0.30 

 
 

Total number of marketable fruits and non-marketable fruits  

Data on the average total number of marketable and non-marketable fruits as 

affected by different treatment combinations are presented on Table 6. A highly significant 

result was obtained on the total number of marketable and non-marketable fruits harvested 

from ten harvesting time using the different treatments, (Appendix Table 3.11b and 

Appendix Table 4.11b).  

Application of the treatment combinations at the rate of 8 ml/16L water of NEB 

applied at 7, 14, 21, 28, 35, and 42 DAT and 8 ml/16L water of NEB applied at 7, 14, 21, 

28, 35, 42, 49, 56, and 63 DAT both with recommended rate of inorganic fertilizer applied 

at basal, 20 and 40 DAT that had no significant differences to each other however, 

produced significantly highest total number of marketable fruits. It was followed by the 

plants treated at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 49, 56, and 63 



DAT and 8 ml/16L water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT both with 

recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT that produced a 

higher number of total marketable fruits per harvesting time.  

Furthermore, plants applied at the rate of 2,250 ml/ha of NEB applied at 750 ml/ha 

each (basal, 20, and 40 DAT) by soil drench, 8 ml/16L water of NEB applied at 7, 14 and 

21 DAT and 8 ml/16L water of NEB applied at 28, 35 and 42 DAT both with recommended 

rate of inorganic fertilizer applied at basal, 20 and 40 DAT had comparable differences to 

each other however, produced statistically high total number of marketable fruits. It was 

followed by the plants treated at the rate of 8 ml/16L water of NEB applied at 49, 56 and 

63 DAT with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT 

that produced a low number of total marketable fruits however, significantly higher than 

the control plants.  

All treatment combinations produced significantly lower number of marketable 

fruits compared to the plants grown with inorganic fertilizer alone. The control plants 

applied only with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT 

produced the highest number of non-marketable fruits per plot during harvesting time.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 6.  Total number of marketable and non-marketable fruits at 10 harvesting based on 

15 randomly selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application per 

16L water/ha 

MEAN 

Marketable  
Non-

Marketable 

T1- RRIF alone none 187.67g 44.33a 
T2- RRIF + NEB foliar application @ 
7, 14 & 21 DAT 8 ml 289.67de 11.33d 

T3- RRIF + NEB foliar application @ 
28, 35& 42 DAT 8 ml 272.33e 14.67c 

T4- RRIF + NEB foliar application @ 
49, 56 & 63 DAT 8 ml 249.67f 18.67b 

T5- RRIF + NEB foliar application @ 
7, 14, 21, 28, 35 & 42  DAT 8 ml 388.00a 4.33e 

T6- RRIF + NEB foliar application @ 
28, 35, 42, 49, 56 & 63 DAT 8 ml 318.67c 9.33d 

T7- RRIF + NEB foliar application @ 
7, 14, 21, 49, 56 & 63 DAT 8 ml 340.67b 5.67e 

T8- RRIF + NEB foliar application @ 
7, 14, 21, 28, 35, 42, 49, 56, & 63 DAT 8 ml 376.33a 3.67e 

T9- RRIF + NEB soil application at 
basal, 20 & 40 DAT 2,250 ml/ha 299.33d 11.00d 

CV %  3.54 12.38 
LSD (0.05)  18.57 2.93 

 

 

 Computed Yield, tons per hectare   

 

Presented on Table 7 a highly significant results on average computed yield 

influenced by different treatments that were evaluated. Analysis of variance revealed 

significant differences on the effect of the different treatments on yield in tons per hectare, 

(Appendix Table 1.12b).  

Highest yield of 57.59 tons per hectare was produced by plants treated at the rate 

of 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35, and 42 DAT with recommended 

rate of inorganic fertilizer applied at basal, 20 and 40 DAT. It was followed by the plants 

applied at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35, 42, 49, 56, and 

63 DAT with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT 

with a mean yield of 55.16 tons/ha. These two treatments were not significant to each other.  

Application of treatments at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 

49, 56, and 63 DAT with recommended rate of inorganic fertilizer applied at basal, 20 and 



40 DAT gained significantly higher yield of 47.76 tons/ha. It was followed by the plants 

treated at the rate of 8 ml/16L water of NEB applied at 28, 35, 42, 49, 56, and 63 DAT, 

2,250 ml/ha of NEB applied at 750 ml/ha each (basal, 20, and 40 DAT) by soil drench and 

8 ml/16L water of NEB applied at 7, 14 and 21 DAT obtained a significantly higher yield 

of 44.53 tons/ha, 42.27 tons/ha and 40.02 tons/ha, respectively. These treatments were 

applied with recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT and 

had similar differences to each other.  

Moreover, plants treated at the rate of 8 ml/16L water of NEB applied at 28, 35 and 

42 DAT and 8 ml/16L water of NEB applied at 49, 56 and 63 DAT both with recommended 

rate of inorganic fertilizer applied at basal, 20 and 40 DAT were comparable to each other 

and produced significantly high yield of marketable fruits. Control plants gained the lowest 

yield with a mean of 25.70 tons/ha.  Increasing yield was obtained due to sustained nutrient 

provided by NEB in combination with recommended inorganic fertilizer and the number 

of application applied at an earlier stage of plant growth and development.  

Table 7. Computed yield (t/ha) of marketable fruits based on 10 harvesting period as affected by 
different fertilizer treatments. 

TREATMENTS 
Rate of application 

per 16L water/ha 
MEAN 

T1- RRIF alone none 25.70g 
T2- RRIF + NEB foliar application @ 7, 14 & 
21 DAT 8 ml 40.02de 

T3- RRIF + NEB foliar application @ 28, 35& 
42 DAT 8 ml 38.09ef 

T4- RRIF + NEB foliar application @ 49, 56 & 
63 DAT 8 ml 36.21f 

T5- RRIF + NEB foliar application @ 7, 14, 21, 
28, 35 & 42  DAT 8 ml 57.59a 

T6- RRIF + NEB foliar application @ 28, 35, 
42, 49, 56 & 63 DAT 8 ml 44.53c 

T7- RRIF + NEB foliar application @ 7, 14, 21, 
49, 56 & 63 DAT 8 ml 47.76b 

T8- RRIF + NEB foliar application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 DAT 8 ml 55.16a 

T9- RRIF + NEB soil application at basal, 20 & 
40 DAT 2,250 ml/ha 42.27cd 

CV % 3.68 
LSD (0.05) 2.74 



IX. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB applied at the rate of 8 ml/16 L water and 2,250 ml/ha both with recommended 

inorganic fertilizer and inorganic fertilizer alone were evaluated to determine the increase 

on yield of tomato. Significantly highest marketable yield was obtained from plants applied 

with 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35, and 42 DAT and fertilized with 

recommended rate of inorganic fertilizer applied at basal, 20 and 40 DAT. 

Treatment combinations with six number of spraying of NEB at earlier stage of plant 

growth, tomato crop significantly produced higher yield and number of marketable fruits 

compared to plants that applied with only three number of spraying mostly at later stage of 

plant development.  Therefore, in order to produce better and highest marketable fruit yield 

of tomato application of inorganic fertilizer and NEB with enough number of spraying at 

earlier stage of plant development is a great counterpart for tomato production. 

Based on the results, in order to produce the maximum yield of 57.59 tons/ha, the 

application of NEB Root Exudates applied at the rate of 8 ml/16L water of NEB applied at 

7, 14, 21, 28, 35, and 42 DAT with recommended rate of inorganic fertilizer applied at 

basal, 20 and 40 DAT is recommended.  
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Appendix Table 1.1a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (1st harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.27 1.21 1.36 3.84 1.28d 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.97 2.16 2.07 6.20 2.07c 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.82 2.17 2.13 6.12 2.04c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.08 1.95 1.89 5.92 1.97c 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 2.78 2.71 3.04 8.53 2.84a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.06 2.27 2.45 6.78 2.26bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 2.53 2.36 2.19 7.08 2.36b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.05 2.74 2.93 8.72 2.91a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.31 2.23 2.13 6.67 2.22bc 

CV %      6.87 
LSD (0.05)      0.26 

 
 
Appendix Table 1.1b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (1st harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0096   0.0048 0.21 3.63 6.23 
Treatment 8 5.6446 0.7056 30.27** 2.59 3.89 
Error 16 0.3717 0.0232    
Total 26 6.0260 0.2318    

**= highly significant  
 



Appendix Table 1.2a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (2nd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.78 1.53 1.67 4.98 1.66f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.65 2.93 2.57 8.15 2.72de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.43 2.59 2.36 7.38 2.46e 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.52 2.34 2.46 7.32 2.44e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 3.89 3.53 4.21 11.63 3.88a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.95 3.12 3.23 9.30 3.10bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 3.31 3.02 3.41 9.74 3.25b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.78 3.46 4.06 11.30 3.77a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.63 2.82 3.04 8.49 2.83cd 

CV %      6.71 
LSD (0.05)      0.33 

 
 
Appendix Table 1.2b. Analysis of variance on Weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (2nd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1590 0.0795   2.10 3.63 6.23 
Treatment 8 11.5394 1.4424 38.07** 2.59 3.89 
Error 16  0.6062 0.0379    
Total 26 12.3047 0.4733    

**= highly significant  
 



Appendix Table 1.3a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (3rd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.92 1.68 1.52 5.12 1.71d 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.92 2.74 3.11 8.77 2.92c 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.86 2.75 2.60 8.21 2.74c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.51 2.82 2.43 7.76 2.59c 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 3.70 3.45 4.64 11.79 3.93a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.76 3.21 3.41 9.38 3.13bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 3.23 3.65 3.72 10.60 3.53ab 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.49 3.84 4.26 11.59 3.86a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 3.04 2.89 2.95 8.88 2.96c 

CV %      9.85 
LSD (0.05)      0.52 

 
 
Appendix Table 1.3b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (3rd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.2902 0.1451 1.62 3.63 6.23 
Treatment 8 11.4485   1.4311 15.94** 2.59 3.89 
Error 16   1.4364 0.0898      
Total 26 13.1752   0.5067    

**= highly significant  
 



Appendix Table 1.4a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (4th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.73 1.89 2.08 5.70 1.90e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 3.12 3.28 2.83 9.23 3.08bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 3.10 3.14 2.84 9.08 3.03cd 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.62 2.77 2.43 7.82 2.61d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 4.21 3.92 4.91 13.04 4.35a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 3.25 3.40 3.35 10.00 3.33bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 3.20 3.47 4.10 10.77 3.59b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 4.03 3.95 4.55 12.53 4.18a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 3.27 3.09 3.21 9.57 3.19bc 

CV % 8.66 
LSD (0.05) 0.48 

Appendix Table 1.4b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (4th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1929 0.0965 1.22 3.63 6.23 
Treatment 8 13.5115 1.6889   21.29** 2.59 3.89 
Error 16   1.2691  0.0793  
Total 26 14.9735  0.5759 

**= highly significant 



Appendix Table 1.5a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (5th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 2.15 1.98 1.89 6.02 2.01f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 3.27 3.44 2.84 9.55 3.18cd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.96 3.04 2.78 8.78 2.93de 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.43 2.88 2.70 8.01 2.67e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 4.56 4.74 5.30 14.60 4.87a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 3.39 3.57 3.73 10.69 3.56bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 3.83 3.65 3.91 11.39 3.80b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 4.60 4.32 4.80 13.72 4.57a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 3.52 3.34 3.00 9.86 3.29cd 

CV %      7.31 
LSD (0.05)      0.43 

 
 
Appendix Table 1.5b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (5th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0045 0.0022   0.04 3.63 6.23 
Treatment 8 19.3850 2.4231  38.51**   2.59 3.89 
Error 16   1.0067   0.0629      
Total 26 20.3961    0.7845    

**= highly significant  
 



Appendix Table 1.6a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (6th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.46 1.34 1.45 4.25 1.42e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.26 2.14 2.42 6.82 2.27cd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.21 2.10 2.30 6.61 2.20d 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.10 2.27 2.26 6.63 2.21d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 2.95 3.20 3.35 9.50 3.17a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.36 2.63 2.62 7.61 2.54bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 2.53 2.71 2.81 8.05 2.68b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.24 3.10 2.74 9.08 3.03a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.22 2.40 2.53 7.15 2.38cd 

CV %      6.19 
LSD (0.05)      0.26 

 
 
Appendix Table 1.6b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (6th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0735 0.0367 1.62 3.63 6.23 
Treatment 8 6.3825   0.7978 35.12** 2.59 3.89 
Error 16 0.3634    0.0227      
Total 26 6.8194      0.2623    

**= highly significant  
 



Appendix Table 1.7a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (7th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.74 1.82 1.68 5.24 1.75f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.51 2.33 2.55 7.39 2.46e 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.29 2.28 2.50 7.07 2.36e 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.23 2.20 2.43 6.86 2.29e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 3.78 3.60 4.20 11.58 3.86a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.70 3.10 3.12 8.92 2.97c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 3.10 3.13 3.21 9.44 3.15c 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.46 3.43 3.87 10.76 3.59b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.58 2.67 2.90 8.15 2.72d 

CV %      4.81 
LSD (0.05)      0.23 

 
 
Appendix Table 1.7b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (7th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.2935    0.1467 8.11 3.63 6.23 
Treatment 8 10.7462 1.3433 74.20  2.59 3.89 
Error 16   0.2897 0.0181    
Total 26 11.3294     0.4357    

**= highly significant  



Appendix Table 1.8a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (8th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.42 1.72 1.51 4.65 1.55d 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.30 2.16 2.30 6.76 2.25c 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.21 2.40 2.20 6.81 2.27c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.28 2.10 2.23 6.61 2.20c 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 3.20 3.52 3.30 10.02 3.34a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.60 2.52 2.41 7.53 2.51b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 2.87 2.60 2.68 8.15 2.72b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 3.21 3.00 3.20 9.41 3.14a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.55 2.61 2.83 7.99 2.66b 

CV % 5.30 
LSD (0.05) 0.23 

Appendix Table 1.8b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (8th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0001 0.0000 0.00 3.63 6.23 
Treatment 8 6.8599    0.8575  48.16** 2.59 3.89 
Error 16 0.2849    0.0178  
Total 26 7.1449  0.2748 

**= highly significant 



Appendix Table 1.9a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (9th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.62 1.52 1.45 4.59 1.53e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.18 2.10 2.16 6.44 2.15bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.10 2.00 1.90 6.00 2.00cd 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.12 1.82 1.83 5.77 1.92d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 2.80 2.95 3.20 8.95 2.98a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.23 2.40 2.20 6.83 2.28bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 2.35 2.46 2.62 7.43 2.48b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 2.74 3.20 2.50 8.44 2.81a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.23 2.10 2.30 6.63 2.21bcd 

CV %      7.83 
LSD (0.05)      0.30 

 
 
Appendix Table 1.9b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (9th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0085 0.0042 0.13 3.63 6.23 
Treatment 8 4.8173 0.6022  19.15** 2.59 3.89 
Error 16 0.5031 0.0314    
Total 26 5.3289 0.2050    

**= highly significant  
 



Appendix Table 1.10a. Weight (kg) of marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (10th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 1.29 1.30 1.20 3.79 1.26e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.90 1.72 2.10 5.72 1.91d 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.74 1.90 1.71 5.35 1.78d 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.70 1.65 1.85 5.20 1.73d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 2.85 2.70 2.80 8.35 2.78a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.26 2.20 2.00 6.46 2.15bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 2.20 2.30 2.40 6.90 2.30b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 2.50 2.77 2.60 7.87 2.62a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.11 1.95 1.81 5.87 1.96cd 

CV % 6.33 
LSD (0.05) 0.22 

Appendix Table 1.10b. Analysis of variance on weight (kg) of marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (10th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0004 0.0002 0.01 3.63 6.23 
Treatment 8 5.2765 0.6596 38.86** 2.59 3.89 
Error 16 0.2715 0.0170 
Total 26 5.5485 0.2134 

**= highly significant 



Appendix Table 1.11a. Total weight (kg) of marketable fruits at 10 harvesting based on 15 
randomly selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 16.38 15.99 15.81 48.18 16.06g 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 25.08 25.00 24.95 75.03 25.01de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 23.72 24.37 23.32 71.41 23.80ef 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 22.59 22.80 22.51 67.90 22.63f 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 34.72 34.32 38.95 107.99 36.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 26.56 28.42 28.52 83.50 27.83c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 29.15 29.35 31.05 89.55 29.85b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 34.10 33.81 35.51 103.42 34.47a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 26.46 26.10 26.70 79.26 26.42cd 

CV %      3.68 
LSD (0.05)      1.71 

 
 
Appendix Table 1.11b. Analysis of variance on average weight (kg) of marketable fruits at 10 
harvesting based on 15 randomly selected sample plants as affected by different fertilizer 
treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     4.6852     2.3426   2.38 3.63 6.23 
Treatment 8 896.3405 112.0426 114.06** 2.59 3.89 
Error 16   15.7166     0.9823    
Total 26 916.7423   35.2593    

**= highly significant  



Appendix Table 2.1a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (1st harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.23 0.36 0.17 0.76 0.25a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.08 0.15 0.07 0.30 0.10bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.16 0.08 0.13 0.38 0.13b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.10 0.17 0.15 0.43 0.14b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.04 0.00 0.04 0.01cd 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.14 0.07 0.07 0.28 0.09bcd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.17 0.24 0.08bcd 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00d 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.13 0.11 0.07 0.31 0.10bc 

CV % 53.16 
LSD (0.05) 9.27 

Appendix Table 2.1b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (1st harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0034         0.0017    0.60    3.63 6.23 
Treatment 8 0.1309         0.0164    5.70**    2.59 3.89 
Error 16 0.0459         0.0029      
Total 26 0.1802         0.0069 

**= highly significant 



Appendix Table 2.2a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (2nd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.42 0.40 0.24 1.06 0.35a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.18 0.00 0.07 0.25 0.08b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.07 0.16 0.08 0.31 0.10b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.18 0.08 0.10 0.36 0.12b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.07 0.00 0.00 0.07 0.02b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 0.14 0.07 0.21 0.07b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.08 0.07 0.00 0.15 0.05b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.06 0.06 0.02b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.08 0.00 0.13 0.21 0.07b 

CV %      65.63 
LSD (0.05)      0.11 

 
 
Appendix Table 2.2b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (2nd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0064          0.0032     0.75     3.63 6.23 
Treatment 8 0.2443          0.0305     7.20**     2.59 3.89 
Error 16 0.0679          0.0042          
Total 26 0.3186          0.0123    

**= highly significant  
 



Appendix Table 2.3a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (3rd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.28 0.24 0.24 0.76 0.25a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.00 0.00 0.07 0.07 0.02bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.00 0.08 0.15 0.23 0.08bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.06 0.08 0.10 0.24 0.08b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00c 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.07 0.14 0.05bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.00 0.07 0.02bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.06 0.06 0.02bc 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.08 0.08 0.00 0.15 0.05bc 

CV %      61.98 
LSD (0.05)      6.87 

 
 
Appendix Table 2.3b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (3rd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0044          0.0022     1.38     3.63 6.23 
Treatment 8 0.1381          0.0173    10.94**     2.59 3.89 
Error 16 0.0252          0.0016          
Total 26 0.1677          0.0064    

**= highly significant  
 



Appendix Table 2.4a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (4th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.31 0.29 0.34 0.94 0.31a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.09 0.00 0.00 0.09 0.03d 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.08 0.08 0.07 0.23 0.08bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.10 0.09 0.10 0.29 0.10b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00d 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.04 0.00 0.05 0.09 0.03d 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.09 0.00 0.00 0.09 0.03d 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00d 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.05 0.00 0.05 0.09 0.03cd 

CV %      37.37 
LSD (0.05)      4.38 

 
Appendix Table 2.4b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (4th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0050          0.0025     3.90     3.63 6.23 
Treatment 8 0.2276          0.0284    44.34**    2.59 3.89 
Error 16 0.0103          0.0006          
Total 26 0.2429          0.0093    

**= highly significant  
 



Appendix Table 2.5a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (5th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.21 0.24 0.40 0.85 0.28a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.07 0.00 0.07 0.14 0.05b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.00 0.07 0.08 0.15 0.05b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.06 0.08 0.07 0.21 0.07b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.00 0.07 0.02b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.00 0.08 0.00 0.08 0.03b 

CV % 79.29 
LSD (0.05) 7.62 

Appendix Table 2.5b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (5th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0046         0.0023    1.19    3.63 6.23 
Treatment 8 0.1900         0.0237   12.24**    2.59 3.89 
Error 16 0.0310         0.0019      
Total 26 0.2257         0.0087 

**= highly significant 



Appendix Table 2.6a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (6th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.21 0.40 0.32 0.93 0.31a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.07 0.12 0.07 0.26 0.09b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.16 0.07 0.08 0.31 0.10b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.06 0.23 0.07 0.36 0.12b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.07 0.00 0.00 0.07 0.02b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.07 0.07 0.00 0.13 0.04b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.00 0.07 0.02b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.06 0.06 0.02b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.00 0.08 0.13 0.21 0.07b 

CV %      65.05 
LSD (0.05)      0.10 

 
Appendix Table 2.6b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (6th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0098          0.0049     1.45     3.63 6.23 
Treatment 8 0.1967          0.0246     7.29**     2.59 3.89 
Error 16 0.0539          0.0034          
Total 26 0.2604          0.0100    

**= highly significant  
 
 



Appendix Table 2.7a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (7th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.35 0.40 0.40 1.15 0.38a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.14 0.15 0.07 0.36 0.12bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.14 0.08 0.15 0.38 0.13bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.08 0.26 0.14 0.48 0.16b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.07 0.00 0.08 0.15 0.05c 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.07 0.07 0.14 0.27 0.09bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.08 0.15 0.05c 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.05 0.00 0.06 0.10 0.03c 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.15 0.08 0.13 0.36 0.12bc 

CV %      38.75 
LSD (0.05)      8.47 

 
 
Appendix Table 2.7b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (7th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0023          0.0012     0.49     3.63 6.23 
Treatment 8 0.2642          0.0330    13.79**     2.59 3.89 
Error 16 0.0383          0.0024          
Total 26 0.3048          0.0117    

**= highly significant  
 



Appendix Table 2.8a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (8th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.42 0.40 0.48 1.30 0.43a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.18 0.08 0.14 0.40 0.13bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.14 0.16 0.23 0.53 0.18b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.18 0.28 0.14 0.59 0.20b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.06 0.04 0.05 0.14 0.05d 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.07 0.07 0.14 0.27 0.09cd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.07 0.08 0.15 0.05d 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.05 0.00 0.06 0.10 0.03d 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.08 0.15 0.13 0.36 0.12bcd 

CV %      30.62 
LSD (0.05)      7.62 

 
 
Appendix Table 2.8b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (8th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0044          0.0022     1.13     3.63 6.23 
Treatment 8 0.3611          0.0451    23.32**     2.59 3.89 
Error 16 0.0310          0.0019          
Total 26 0.3964          0.0152    

**= highly significant  
 



Appendix Table 2.9a. Weight (kg) of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (9th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.31 0.22 0.51 1.04 0.35a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.09 0.17 0.09 0.35 0.12bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.08 0.18 0.13 0.39 0.13bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.17 0.17 0.16 0.50 0.17b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.07 0.06 0.08 0.20 0.07bc 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.04 0.07 0.16 0.27 0.09bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.09 0.07 0.08 0.24 0.08bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.06 0.00 0.07 0.13 0.04c

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.15 0.07 0.08 0.29 0.10bc 

CV % 48.33 
LSD (0.05) 0.11 

Appendix Table 2.9b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (9th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0080         0.0040    1.06    3.63 6.23 
Treatment 8 0.1935         0.0242    6.42**    2.59 3.89 
Error 16 0.0603     0.0038      
Total 26 0.2618         0.0101 

**= highly significant 



Appendix Table 2.10a. Weight (kg) of non-marketable fruits based on 15 randomly selected 
sample plants as affected by different fertilizer treatment (10th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 0.39 0.50 0.60 1.49 0.50a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.00 0.17 0.13 0.30 0.10bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.16 0.16 0.13 0.46 0.15bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 0.14 0.26 0.14 0.54 0.18b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.08 0.07 0.00 0.15 0.05c 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.09 0.09 0.00 0.19 0.06c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.09 0.00 0.08 0.17 0.06c 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.06 0.00 0.07 0.13 0.04c 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.07 0.06 0.08 0.20 0.07bc 

CV %      46.49 
LSD (0.05)      0.11 

 
 
Appendix Table 2.10b. Analysis of variance on weight (kg) of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (10th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0030          0.0015     0.39     3.63 6.23 
Treatment 8 0.4977          0.0622    16.01**     2.59 3.89 
Error 16 0.0622          0.0039          
Total 26 0.5629          0.0216    

**= highly significant  
 



Appendix Table 2.11a. Total weight (kg) of non-marketable fruits at 10 harvesting based on 15 
randomly selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 3.14 3.45 3.70 10.28 3.43a 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.92 0.83 0.77 2.52 0.84cd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.01 1.12 1.23 3.36 1.12bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.14 1.70 1.15 3.98 1.33b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.41 0.22 0.20 0.83 0.28f 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.51 0.71 0.69 1.91 0.64de 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.34 0.49 0.50 1.33 0.44ef 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.22 0.00 0.42 0.64 0.21f 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.77 0.68 0.80 2.26 0.75de 

CV % 17.63 
LSD (0.05) 0.30 

Appendix Table 2.11b. Analysis of variance on average weight (kg) of non-marketable fruits at 10 
harvesting based on 15 randomly selected sample plants as affected by different fertilizer 
treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0598         0.0299    0.95    3.63 6.23 
Treatment 8 23.1002         2.8875   92.06    2.59 3.89 
Error 16 0.5018         0.0314      
Total 26 23.6619         0.9101 

**= highly significant 



Appendix Table 1.12a. Yield tons per hectare of marketable fruits based on 10 harvesting period 
as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 26.21 25.58 25.30 77.09 25.70g 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 40.13 40.00 39.92 120.05 40.02de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 37.95 38.99 37.31 114.26 38.09ef 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 36.14 36.48 36.02 108.64 36.21f 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 55.55 54.91 62.32 172.78 57.59a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 42.50 45.47 45.63 133.60 44.53c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 46.64 46.96 49.68 143.28 47.76b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 54.56 54.10 56.82 165.47 55.16a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 42.34 41.76 42.72 126.82 42.27cd 

CV %      3.68 
LSD (0.05)      2.74 

 
 
Appendix Table 1.12b. Analysis of variance on yield tons per hectare of marketable fruits based 
on 10 harvesting period as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     12.0083      6.0041  2.39 3.63 6.23 
Treatment 8 2294.6811  286.8351 114.11** 2.59 3.89 
Error 16     40.2192      2.5137    
Total 26 2346.9086   90.2657    

**= highly significant  
 



Appendix Table 3.1a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (1st harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 17.00 16.00 18.00 51.00 17.00e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 23.00 25.00 24.00 72.00 24.00bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 21.00 25.00 23.00 69.00 23.00cd 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 23.00 22.00 21.00 66.00 22.00d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 30.00 29.00 33.00 92.00 30.67a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 24.00 26.00 28.00 78.00 26.00bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 29.00 27.00 25.00 81.00 27.00b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 33.00 30.00 32.00 95.00 31.67a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 26.00 25.00 24.00 75.00 25.00bcd 

CV % 6.65 
LSD (0.05) 2.89 

Appendix Table 3.1b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (1st harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.5185 0.2593 0.09 3.63 6.23 
Treatment 8 478.0741   59.7593 21.34** 2.59 3.89 
Error 16 44.8148 2.8009 
Total 26 523.4074  20.1311 

**= highly significant 



Appendix Table 3.2a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (2nd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 21.00 20.00 21.00 62.00 20.67g 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 31.00 34.00 30.00 95.00 31.67de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 28.00 30.00 27.00 85.00 28.33ef 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 27.00 26.00 27.00 80.00 26.67f 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 42.00 38.00 45.00 125.00 41.67a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 34.00 36.00 37.00 107.00 35.67bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 37.00 35.00 39.00 111.00 37.00b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 41.00 38.00 44.00 123.00 41.00a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 30.00 32.00 35.00 97.00 32.33cd 

CV %      6.18 
LSD (0.05)      3.50 

 
 
Appendix Table 3.2b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (2nd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     16.8889     8.4444 2.05 3.63 6.23 
Treatment 8 1134.0000 141.7500 34.48** 2.59 3.89 
Error 16     65.7778     4.1111      
Total 26 1216.6667  46.7949    

**= highly significant  
 



Appendix Table 3.3a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (3rd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 23.00 22.00 19.00 64.00 21.33e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 34.00 32.00 36.00 102.00 34.00bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 33.00 32.00 30.00 95.00 31.67cd 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 29.00 31.00 26.00 86.00 28.67d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 40.00 37.00 50.00 127.00 42.33a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 32.00 37.00 37.00 106.00 35.33bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 35.00 42.00 43.00 120.00 40.00ab 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 39.00 42.00 46.00 127.00 42.33a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 35.00 33.00 34.00 102.00 34.00bcd 

CV %      9.83 
LSD (0.05)      5.85 

 
 
Appendix Table 3.3b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (3rd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     24.9630  12.4815 1.09 3.63 6.23 
Treatment 8  1108.5185 138.5648 12.11**   2.59 3.89 
Error 16   183.0370      11.4398    
Total 26 1316.5185   50.6353    

**= highly significant  
 



Appendix Table 3.4a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (4th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 21.00 20.00 24.00 65.00 21.67e 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 36.00 38.00 33.00 107.00 35.67bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 35.00 36.00 33.00 104.00 34.67c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 29.00 31.00 26.00 86.00 28.67d 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 45.00 42.00 53.00 140.00 46.67a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 37.00 39.00 38.00 114.00 38.00bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 37.00 40.00 47.00 124.00 41.33ab 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 44.00 43.00 49.00 136.00 45.33a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 37.00 35.00 36.00 108.00 36.00bc 

CV %      8.67 
LSD (0.05)      5.47 

 
 
Appendix Table 3.4b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (4th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     20.6667   10.3333 1.03 3.63 6.23 
Treatment 8 1478.0000 184.7500 18.48** 2.59 3.89 
Error 16   160.0000   10.0000    
Total 26 1658.6667  63.7949    

**= highly significant  
 



Appendix Table 3.5a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (5th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 25.00 23.00 22.00 70.00 23.33f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 38.00 40.00 33.00 111.00 37.00cd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 34.00 35.00 32.00 101.00 33.67de 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 27.00 32.00 30.00 89.00 29.67e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 49.00 51.00 57.00 157.00 52.33a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 39.00 41.00 43.00 123.00 41.00bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 44.00 42.00 45.00 131.00 43.67b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 50.00 47.00 53.00 150.00 50.00a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 40.00 38.00 34.00 112.00 37.33cd 

CV % 7.40 
LSD (0.05) 4.95 

Appendix Table 3.5b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (5th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       0.6667     0.3333 0.04 3.63 6.23 
Treatment 8 2074.0000 259.2500 31.58** 2.59 3.89 
Error 16    131.3333     8.2083 
Total 26 2206.0000 84.8462 

**= highly significant 



Appendix Table 3.6a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (6th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 16.00 15.00 17.00 48.00 16.00f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 26.00 25.00 28.00 79.00 26.33de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 25.00 24.00 26.00 75.00 25.00e 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 23.00 25.00 25.00 73.00 24.33e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 32.00 34.00 36.00 102.00 34.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 27.00 30.00 30.00 87.00 29.00cd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 29.00 31.00 30.00 90.00 30.00bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 35.00 33.00 30.00 98.00 32.67ab 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 25.00 27.00 29.00 81.00 27.00de 

CV %      5.27 
LSD (0.05)      2.68 

 
 
Appendix Table 3.6b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (6th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     9.4074   4.7037    1.95 3.63 6.23 
Treatment 8 679.4074 84.9259   35.21** 2.59 3.89 
Error 16   38.5926       2.4120        
Total 26 727.4074 27.9772    

**= highly significant  
 



Appendix Table 3.7a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (7th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 20.00 19.00 21.00 60.00 20.00f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 29.00 27.00 30.00 86.00 28.67cd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 26.00 26.00 29.00 81.00 27.00de 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 25.00 24.00 27.00 76.00 25.33e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 42.00 39.00 45.00 126.00 42.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 31.00 35.00 36.00 102.00 34.00b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 36.00 35.00 37.00 108.00 36.00b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 40.00 38.00 42.00 120.00 40.00a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 29.00 30.00 32.00 91.00 30.33c 

CV % 3.69 
LSD (0.05) 2.01 

Appendix Table 3.7b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (7th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     42.2963    21.1481 15.59 3.63 6.23 
Treatment 8 1226.7407 153.3426  113.04** 2.59 3.89 
Error 16     21.7037     1.3565 
Total 26 1290.7407  49.6439 

**= highly significant 



Appendix Table 3.8a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (8th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 16.00 19.00 17.00 52.00 17.33d 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 27.00 25.00 27.00 79.00 26.33c 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 25.00 27.00 25.00 77.00 25.67c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 25.00 23.00 24.00 72.00 24.00c 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 34.00 38.00 36.00 108.00 36.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 30.00 29.00 28.00 87.00 29.00b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 33.00 30.00 31.00 94.00 31.33b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 35.00 33.00 35.00 103.00 34.33a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 29.00 30.00 32.00 91.00 30.33b 

CV %      5.15 
LSD (0.05)      2.52 

 
 
Appendix Table 3.8b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (8th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.0741      0.0370 0.02 3.63 6.23 
Treatment 8 777.1852  97.1481 45.82** 2.59 3.89 
Error 16   33.9259   2.1204    
Total 26 811.1852     31.1994    

**= highly significant  
 



Appendix Table 3.9a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (9th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 18.00 17.00 15.00 50.00 16.67f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 25.00 23.00 25.00 73.00 24.33de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 23.00 24.00 22.00 69.00 23.00de 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 23.00 20.00 21.00 64.00 21.33e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 30.00 32.00 34.00 96.00 32.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 25.00 27.00 26.00 78.00 26.00cd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 27.00 28.00 30.00 85.00 28.33bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 30.00 35.00 27.00 92.00 30.67ab 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 25.00 24.00 26.00 75.00 25.00cde 

CV %      7.80 
LSD (0.05)      3.41 

 
 
Appendix Table 3.9b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (9th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.1852   0.5926 0.15 3.63 6.23 
Treatment 8 539.8519  67.4815 17.37** 2.59 3.89 
Error 16   62.1481   3.8843    
Total 26 603.1852     23.1994    

**= highly significant  
 



Appendix Table 3.10a. Number of marketable fruits based on 15 randomly selected sample plants 
as affected by different fertilizer treatment (10th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 14.00 14.00 13.00 41.00 13.67f 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 22.00 20.00 23.00 65.00 21.67d 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 20.00 22.00 19.00 61.00 20.33de 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 19.00 18.00 20.00 57.00 19.00e 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 31.00 30.00 30.00 91.00 30.33a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 26.00 25.00 23.00 74.00 24.67c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 25.00 26.00 27.00 78.00 26.00bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 27.00 30.00 28.00 85.00 28.33ab 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 24.00 22.00 20.00 66.00 22.00d 

CV %      6.02 
LSD (0.05)      2.38 

 
 
Appendix Table 3.10b. Analysis of variance on number of marketable fruits based on 15 randomly 
selected sample plants as affected by different fertilizer treatment (10th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.5556   0.7778 0.41 3.63 6.23 
Treatment 8  620.6667 77.5833 40.77** 2.59 3.89 
Error 16   30.4444     1.9028       
Total 26 652.6667 25.1026    

**= highly significant  
 



Appendix Table 3.11a. Total number of marketable fruits at 10 harvesting based on 15 randomly 
selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 191.00 185.00 187.00 563.00 187.67g 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 291.00 289.00 289.00 869.00 289.67de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 270.00 281.00 266.00 817.00 272.33e 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 250.00 252.00 247.00 749.00 249.67f 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 375.00 370.00 419.00 1164.00 388.00a 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 305.00 325.00 326.00 956.00 318.67c 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 332.00 336.00 354.00 1022.00 340.67b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 374.00 369.00 386.00 1129.00 376.33a 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 300.00 296.00 302.00 898.00 299.33d 

CV % 3.54 
LSD (0.05) 18.57 

Appendix Table 3.11b. Analysis of variance on total number of marketable fruits at 10 harvesting 
based on 15 randomly selected sample plants as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     492.5185      246.2593    2.14 3.63 6.23 
Treatment 8 94627.4074 11828.4259  102.70** 2.59 3.89 
Error 16   1842.8148    115.1759  
Total 26 96962.7407     3729.3362 

**= highly significant 



Appendix Table 4.1a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (1st harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 3.00 5.00 2.00 10.00 3.33a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.00 2.00 1.00 4.00 1.33bcd 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.00 1.00 2.00 5.00 1.67bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.00 2.00 3.00 7.00 2.33ab 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 1.00 0.00 1.00 0.33cd 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 2.00 1.00 1.00 4.00 1.33bcd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 2.00 3.00 1.00bcd 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00d 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.00 2.00 1.00 5.00 1.67bc 

CV %      54.73 
LSD (0.05)      1.37 

 
 
Appendix Table 4.1b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (1st harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.6667          0.3333     0.53     3.63 6.23 
Treatment 8 24.0000          3.0000     4.80**     2.59 3.89 
Error 16 10.0000          0.6250          
Total 26 34.6667          1.3333    

**= highly significant  
 



Appendix Table 4.2a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (2nd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 6.00 5.00 3.00 14.00 4.67a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.00 0.00 1.00 3.00 1.00b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.00 2.00 1.00 4.00 1.33b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 3.00 1.00 2.00 6.00 2.00b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 0.00 0.00 1.00 0.33b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 2.00 1.00 3.00 1.00b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 0.00 2.00 0.67b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 1.00 1.00 0.33b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 1.00 0.00 2.00 3.00 1.00b 

CV %      68.62 
LSD (0.05)      1.63 

 
 
Appendix Table 4.2b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (2nd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 1.1852          0.5926     0.67     3.63 6.23 
Treatment 8 42.9630          5.3704     6.07**     2.59 3.89 
Error 16 14.1481          0.8843          
Total 26 58.2963          2.2422    

**= highly significant  
 



Appendix Table 4.3a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (3rd harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 4.00 3.00 3.00 10.00 3.33a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.00 0.00 1.00 1.00 0.33bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.00 1.00 2.00 3.00 1.00bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.00 1.00 2.00 4.00 1.33b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00c 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 1.00 2.00 0.67bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 0.00 1.00 0.33bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 1.00 1.00 0.33bc 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 1.00 1.00 0.00 2.00 0.67bc 

CV %      67.60 
LSD (0.05)      1.04 

 
 
Appendix Table 4.3b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (3rd harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.8889          0.4444     1.23     3.63 6.23 
Treatment 8 24.0000          3.0000     8.31**     2.59 3.89 
Error 16 5.7778          0.3611          
Total 26 30.6667          1.1795    

**= highly significant  
 



Appendix Table 4.4a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (4th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 4.00 4.00 4.00 12.00 4.00a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.00 0.00 0.00 1.00 0.33de 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.00 1.00 1.00 3.00 1.00c

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.00 1.00 2.00 5.00 1.67b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00e

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 0.00 1.00 2.00 0.67cd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 1.00 0.00 0.00 1.00 0.33de 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00e

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 1.00 0.00 1.00 2.00 0.67cd 

CV % 36.03 
LSD (0.05) 0.60 

Appendix Table 4.4b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (4th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 1.4074         0.7037    5.85    3.63 6.23 
Treatment 8 37.6296         4.7037   39.08**    2.59 3.89 
Error 16 1.9259         0.1204      
Total 26 40.9630         1.5755 

**= highly significant 



Appendix Table 4.5a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (5th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 3.00 3.00 5.00 11.00 3.67a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.00 0.00 1.00 2.00 0.67b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 0.00 1.00 1.00 2.00 0.67b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.00 1.00 1.00 3.00 1.00b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 0.00 1.00 0.33b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 0.00 0.00 0.00b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.00 1.00 0.00 1.00 0.33b 

CV %      74.06 
LSD (0.05)      0.95 

 
 
Appendix Table 4.5b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (5th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.5185          0.2593     0.86     3.63 6.23 
Treatment 8 31.8519          3.9815    13.23**     2.59 3.89 
Error 16 4.8148          0.3009          
Total 26 37.1852          1.4302    

**= highly significant  
 



Appendix Table 4.6a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (6th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 3.00 5.00 4.00 12.00 4.00a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.00 2.00 1.00 4.00 1.33b 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.00 1.00 1.00 4.00 1.33b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.00 3.00 1.00 5.00 1.67b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 0.00 0.00 1.00 0.33b 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 0.00 2.00 0.67b 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 0.00 1.00 0.33b 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 0.00 0.00 1.00 1.00 0.33b 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 0.00 1.00 2.00 3.00 1.00b 

CV %      1.22 
LSD (0.05)      61.74 

 
 
Appendix Table 4.6b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (6th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 1.5556          0.7778     1.37     3.63 6.23 
Treatment 8 32.0000          4.0000     7.02**     2.59 3.89 
Error 16 9.1111          0.5694          
Total 26 42.6667          1.6410    

**= highly significant  
 



Appendix Table 4.7a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (7th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 5.00 5.00 5.00 15.00 5.00a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.00 2.00 1.00 5.00 1.67bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.00 1.00 2.00 5.00 1.67bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 1.00 3.00 2.00 6.00 2.00b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 0.00 1.00 2.00 0.67c 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 2.00 4.00 1.33bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 1.00 2.00 0.67c 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 1.00 0.00 1.00 2.00 0.67c 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.00 1.00 2.00 5.00 1.67bc 

CV %      36.38 
LSD (0.05)      1.07 

 
 
Appendix Table 4.7b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (7th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.5185          0.2593     0.67     3.63 6.23 
Treatment 8 42.9630          5.3704    13.98**     2.59 3.89 
Error 16 6.1481          0.3843          
Total 26 49.6296          1.9088    

**= highly significant  
 



Appendix Table 4.8a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (8th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 6.00 5.00 6.00 17.00 5.67a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 2.00 1.00 2.00 5.00 1.67bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.00 2.00 3.00 7.00 2.33b 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.00 3.00 2.00 7.00 2.33b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 1.00 1.00 3.00 1.00cd 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 2.00 4.00 1.33cd 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 0.00 1.00 1.00 2.00 0.67d 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 1.00 0.00 1.00 2.00 0.67d 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 1.00 2.00 2.00 5.00 1.67bc 

CV % 26.44 
LSD (0.05) 0.88 

Appendix Table 4.8b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (8th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 1.1852         0.5926    2.29    3.63 6.23 
Treatment 8 56.5185         7.0648 27.25**    2.59 3.89 
Error 16 4.1481         0.2593      
Total 26 61.8519         2.3789 

**= highly significant 



Appendix Table 4.9a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (9th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 4.00 3.00 6.00 13.00 4.33a 

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 1.00 2.00 1.00 4.00 1.33bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 1.00 2.00 2.00 5.00 1.67bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.00 2.00 2.00 6.00 2.00b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 1.00 1.00 3.00 1.00bc 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 2.00 4.00 1.33bc 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 1.00 3.00 1.00bc 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 1.00 0.00 1.00 2.00 0.67c 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 2.00 1.00 1.00 4.00 1.33bc 

CV %      40.70 
LSD (0.05)      1.15 

 
 
Appendix Table 4.9b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (9th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.9630          0.4815     1.09     3.63 6.23 
Treatment 8 28.2963          3.5370     8.04**     2.59 3.89 
Error 16 7.0370          0.4398          
Total 26 36.2963          1.3960    

**= highly significant  
 



Appendix Table 4.10a. Number of non-marketable fruits based on 15 randomly selected sample 
plants as affected by different fertilizer treatment (10th harvesting). 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 5.00 7.00 7.00 19.00 6.33a

T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 0.00 3.00 2.00 5.00 1.67bc 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 2.00 2.00 2.00 6.00 2.00bc 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 2.00 3.00 2.00 7.00 2.33b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 1.00 1.00 0.00 2.00 0.67c

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 1.00 1.00 0.00 2.00 0.67c

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 1.00 0.00 1.00 2.00 0.67c

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 1.00 0.00 1.00 2.00 0.67c

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 1.00 1.00 1.00 3.00 1.00bc 

CV % 43.97 
LSD (0.05) 1.35 

Appendix Table 4.10b. Analysis of variance on number of non-marketable fruits based on 15 
randomly selected sample plants as affected by different fertilizer treatment (10th harvesting). 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.8889         0.4444    0.73    3.63 6.23 
Treatment 8 80.0000        10.0000   16.36**    2.59 3.89 
Error 16 9.7778         0.6111      
Total 26 90.6667         3.4872 

**= highly significant 



Appendix Table 4.11a. Total number of non-marketable fruits at 10 harvesting based on 15 
randomly selected sample plants as affected by different fertilizer treatments. 

TREATMENTS 

Rate of 

application 

per 16L 

water/ha 

REPLICATION 

TOTAL MEAN 
I II III 

T1- RRIF alone none 43.00 45.00 45.00 133.00 44.33a 
T2- RRIF + NEB foliar 
application @ 7, 14 & 
21 DAT 

8 ml 11.00 12.00 11.00 34.00 11.33d 

T3- RRIF + NEB foliar 
application @ 28, 35& 
42 DAT 

8 ml 13.00 14.00 17.00 44.00 14.67c 

T4- RRIF + NEB foliar 
application @ 49, 56 & 
63 DAT 

8 ml 17.00 20.00 19.00 56.00 18.67b 

T5- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35 & 42  DAT 

8 ml 6.00 4.00 3.00 13.00 4.33e 

T6- RRIF + NEB foliar 
application @ 28, 35, 42, 
49, 56 & 63 DAT 

8 ml 8.00 10.00 10.00 28.00 9.33d 

T7- RRIF + NEB foliar 
application @ 7, 14, 21, 
49, 56 & 63 DAT 

8 ml 4.00 7.00 6.00 17.00 5.67e 

T8- RRIF + NEB foliar 
application @ 7, 14, 21, 
28, 35, 42, 49, 56, & 63 
DAT 

8 ml 4.00 0.00 7.00 11.00 3.67e 

T9- RRIF + NEB soil 
application at basal, 20 
& 40 DAT 

2,250 ml/ha 11.00 10.00 12.00 33.00 11.00d 

CV %      12.37 
LSD (0.05)      2.92 

 
 
Appendix Table 4.11b. Analysis of variance on average number of non-marketable fruits at 10 
harvesting based on 15 randomly selected sample plants as affected by different fertilizer 
treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      9.5556              4.7778       1.67     3.63 6.23 
Treatment 8 3746.6667        468.3333   163.69**    2.59 3.89 
Error 16     45.7778              2.8611          
Total 26 3802.0000        146.2308    

**= highly significant 



PICTURES 



Figure 1. Representative sample plants per plot at 28 DAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RRIF alone T2- RRIF + NEB foliar application @  
7, 14 & 21 DAT 

T3- RRIF + NEB foliar application @ 28, 
35& 42 DAT 

T4- RRIF + NEB foliar application @ 49,  
56 & 63 DAT 

T5- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35 & 42 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- RRIF + NEB foliar application @ 28, 
35, 42, 49, 56 & 63 DAT 

T7- RRIF + NEB foliar application @ 7, 14, 
21, 49, 56 & 63 DAT 

T8- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35, 42, 49, 56, & 63 DAT 

T9- RRIF + NEB soil application at basal, 20 
& 40 DAT 



Figure 2. Representative sample plants per plot at 49 DAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RRIF alone T2- RRIF + NEB foliar application @  
7, 14 & 21 DAT 

T3- RRIF + NEB foliar application @ 28, 
35& 42 DAT 

T4- RRIF + NEB foliar application @ 49,  
56 & 63 DAT 

T5- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35 & 42 DAT 



 

T6- RRIF + NEB foliar application @ 28, 
35, 42, 49, 56 & 63 DAT

T7- RRIF + NEB foliar application @ 7, 14, 
21, 49, 56 & 63 DAT

T8- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35, 42, 49, 56, & 63 DAT

T9- RRIF + NEB soil application at basal, 20 
& 40 DAT



Figure 3. Representative sample plants per plot at 70 DAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RRIF alone T2- RRIF + NEB foliar application @  
7, 14 & 21 DAT 

T3- RRIF + NEB foliar application @ 28, 
35& 42 DAT 

T4- RRIF + NEB foliar application @ 49,  
56 & 63 DAT 

T5- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35 & 42 DAT 



 

T6- RRIF + NEB foliar application @ 28, 
35, 42, 49, 56 & 63 DAT

T7- RRIF + NEB foliar application @ 7, 14, 
21, 49, 56 & 63 DAT

T8- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35, 42, 49, 56, & 63 DAT

T9- RRIF + NEB soil application at basal, 20 
& 40 DAT



Figure 4. Representative sample fruits based on 15 sample plants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RRIF alone T2- RRIF + NEB foliar application @  
7, 14 & 21 DAT 

T3- RRIF + NEB foliar application @ 28, 
35& 42 DAT 

T4- RRIF + NEB foliar application @ 49,  
56 & 63 DAT 

T5- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35 & 42 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- RRIF + NEB foliar application @ 28, 
35, 42, 49, 56 & 63 DAT 

T7- RRIF + NEB foliar application @ 7, 14, 
21, 49, 56 & 63 DAT 

T8- RRIF + NEB foliar application @ 7, 14, 
21, 28, 35, 42, 49, 56, & 63 DAT 

T9- RRIF + NEB soil application at basal, 20 
& 40 DAT 



Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

                            

 

 

 

 

 

 

 

 

 

 

 

 

 

General view of the area at 28 DAT 

General view of the area at 49 DAT 



General view of the area at 70 DAT



Figure 6. Field Activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring the experimental area 

Lay-outing the experimental area 

Covering of plastic mulch 



Basal application of inorganic fertilizer

Transplanting of seedlings

Trellising of tomato plants



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Harvesting of tomato fruits 

Weighing of sample fruits 
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ABSTRACT 

This study was conducted to determine the yield impact of various dosages 
and application timing of NEB Root Exudates, applied by blending on 
granular fertilizer.   Fertilizer quantity was also reduced in some treatments 
to correspond to blending NEB on fertilizer and packaging in 45 kg bags, 
rather than the traditional 50 kg bag.   NEB was included with basal and 
tillering applications of fertilizer, but the panicle initiation fertilizer 
application was tested with no NEB, a half dose and a full dose of NEB.      

All of the various NEB combinations produced statistically significant yield 
increases over the control of 5.60 tons per hectare, with corresponding 
statistically significant increases in agronomic metrics including tiller 
count, panicle count and filled spikelet percent.    

Research findings revealed that in order to produce the highest grain yield 
of 8.90 tons per hectare and the highest percent filled spikelet of 96.60% 
during wet planting season, NEB added at basal, tiller and panicle is 
recommended.    



I. INTRODUCTION

Rice (Oryza sativa) is one of the leading food crops and the staple food for over half of

the world's population. In the Philippines, rice produce reaches 19,066.1 metric tons in 2018 after 

a nearly constant increasing productivity since 2014, Philippine Statistics Authority (PSA, 2019). 

Researchers aim to provide a more advanced and highly adaptable nutrient for the growth and 

development of rice in order to provide higher production increase of rice in the Philippines.  

Therefore, an imperative need to provide the required nutrients by the use of supplementary 

products such as NEB Root Exudates is a great help to release additional nutrients needed for plant 

growth to produce higher yield.  Proper timing and number of application, optimum amount of 

fertilizer and supplemental nutrients are also very important factors to be considered for the better 

growth and yield of rice.  

NEB Root Exudates promotes growth and development of the whole plants, including larger 

and more complex root systems, thus making the plant more efficient in absorbing nutrients from 

a greater depth and volume of soil. The overall effect of product is to make plants more efficient 

on using applied fertilizer as well as to survive in soils of low fertility level. Growth of plants will 

be more vigorous and so therefore higher yield of crops is expected if shoots and roots of the plants 

are vigorous and have access to additional nutrients.  

 This study was conducted to determine the yield impact of various dosages and 

application timing of NEB Root Exudates, applied by blending on granular fertilizer.   

Fertilizer quantity was also reduced in some treatments to correspond to blending NEB on 

fertilizer and packaging in 45 kg bags, rather than the traditional 50 kg bag.   NEB was 

included with basal and tillering applications of fertilizer, but the panicle initiation fertilizer 

application was tested with no NEB, a half dose and a full dose of NEB.      

II. OBJECTIVES

1. Determine the most effective application dose of NEB blended on granule fertilizer
with a 10% reduction of fertilizer, corresponding to a 45 kg fertilizer bag

2. Determine the most effective number of applications of NEB required, evaluating if the
panicle initiation application of NEB can be eliminated without reducing yield gains
affected by NEB

3. Determine if there is any difference in yield with NEB from the 10% fertilizer
reduction, corresponding to the 45 kg bag NEB blended fertilizer vs. normal 50 kg bag.



III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from July 

2020 to October 2020. 

 

IV. METHODOLOGY 

 

1. Soil Analysis 

Soil analysis results were accomplished by using the soil test kit which 

served as basis for the recommended rate of inorganic fertilizer.  

 

2. Cultural Management 

i. Land Preparation 

A lowland irrigated farm with an approximate area measuring 1,500 m2 was 

thoroughly prepared by plowing, harrowing and levelling operations using a 

mechanical farm tractor and hand tractor. Bunds were also constructed to prevent 

the leaching and competition of fertilizer to adjacent plots.   

 

ii. Crop Variety and Planting Method 

NSIC 222 rice variety was used and procured from a registered seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for 

proper seedling growth. Twenty-five day old seedlings were transplanted in straight 

line method using 2-3 seedlings per hill with a planting distance of 20 x 20 

centimeters between hills and rows.  

 

iii. Fertilization 

 The recommended Inorganic fertilizer sources were 14-14-14 and 46-0-0 

(Urea). Different rate of inorganic fertilizer was applied into two to three split 

applications blended with different dosage of NEB as stated in the treatment 

summary.   

 

 

 

 



iv. Insects and Pest, Disease and Weed Control

Control of insect pests and diseases were done using the registered and 

recommended rates of insecticides and fungicides for rice. Weed control was 

also done through the use of registered herbicides in killing or controlling the 

weeds. Manual weed control was done by pulling remaining weeds where 

herbicide is not advisable to apply at reproductive stage.  

v. Drainage and Irrigation

The plots were maintained 3 cm depth of water as per requirement of the 

crop in non-stress treatment. Drainage of rice field was properly designed and 

repairing of bunds were also done such as the holes and cracks to avoid fertilizer 

competition and leaching to adjacent plots. 

vi. Harvesting

Harvesting was manually done thrice at maturity stage of the grain at 85 

DAT (Treatment 1) at 88 DAT (Treatment 3, 6 & 10) and at 90 DAT (Treatment 

2, 4, 5, 7, 8 & 9). 



V. Treatment Summary 

 

The following treatment summary including the rates and time of application were evaluated: 
 5 DAT                             

Basal Application 

23 DAT                             
Tillering Application 

50 DAT                             
Panicle Application 

TOTAL                             
NEB Applied 

T1 100 kg 14-14-14/ha        
NO NEB 

100 kg urea/ha                           
NO NEB 

100 kg urea/ha                           
NO NEB 

NO NEB 

T2 90 kg 14-14-14/ha1                  
+ 500 ml NEB/ha 

90 kg urea/ha3                       
+ 500 ml NEB/ha 

90 kg urea/ha3                       
+ 500 ml NEB/ha 

1,500 ml/ha  
season total 

T3 90 kg 14-14-14/ha1                                     
+ 600 ml NEB/ha 

90 kg urea/ha3                       
+ 600 ml NEB/ha 

100 kg urea/ha4                      
NO NEB 

1,200 ml/ha      
season total 

T4 90 kg 14-14-14/ha1                  
+ 600 ml NEB/ha 

90 kg urea/ha3                                              
+ 600 ml NEB/ha 

95 kg urea/ha5                       
+ 300 ml NEB/ha 

1,500 ml/ha  
season total 

T5 90 kg 14-14-14/ha1                  
+ 600 ml NEB/ha 

90 kg urea/ha3                       
+ 600 ml NEB/ha 

90 kg urea/ha6                      
+ 600 ml NEB/ha 

1,800 ml/ha       
season total 

T6 90 kg 14-14-14/ha1                  
+ 750 ml NEB/ha 

90 kg urea/ha3                       
+ 750 ml NEB/ha 

100 kg urea/ha4                      
NO NEB 

1,500 ml/ha      
season total 

T7 90 kg 14-14-14/ha1                  
+ 750 ml NEB/ha 

90 kg urea/ha3                       
+ 750 ml NEB/ha 

95 kg urea/ha5                       
+ 375 ml NEB/ha 

1875 ml/ha       
season total 

T8 90 kg 14-14-14/ha1                  
+ 750 ml NEB/ha 

90 kg urea/ha3                       
+ 750 ml NEB/ha 

90 kg urea/ha6                      
+ 750 ml NEB/ha 

2,250 ml/ha        
season total 

T9 100 kg 14-14-14/ha2                  
+ 500 ml NEB/ha 

100 kg urea/ha4                       
+ 500 ml NEB/ha 

100 kg urea/ha4                       
+ 500 ml NEB/ha 

1,500 ml/ha      
season total 

T10 100 kg 14-14-14/ha2                                    
+ 750 ml NEB/ha 

100 kg urea/ha4                       
+ 750 ml NEB/ha 

100 kg urea/ha4                      
NO NEB 

1,500 ml/ha      
season total 

CLARIFICATION ON TILLER APPLICATION FERTILIZER QUANTITY: 

Superscript 1:  Two bags NEB 14-14-14 at 45 kg/bag, totaling 90 kg NEB 14-14-14 

Superscript 2:  Two bags NEB 14-14-14 at 50 kg/bag totaling 100 kg NEB 14-14-14 (full fertilizer rate with NEB) 

Superscript 3:  Two bags NEB urea at 45 kg/bag, totaling 90 kg NEB urea 

Superscript 4:  Two bags NEB urea at 50 kg/bag totaling 100 kg NEB urea (full fertilizer rate with NEB) 

Superscript 5:  One bag urea with no NEB at 50 kg/bag + one bag NEB urea at 45 kg/bag.   Total 95 kg urea 

Superscript 6:  Two bags NEB urea at 45 kg/bag, totaling 90 kg urea 

 

 

 

 
 



VI. Experimental Design

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (4) blocks representing replication and each block was further 

subdivided into eighth (10) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

VII. Data Gathered

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were

counted based on 10 randomly selected sample hills per plot.

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner

row were randomly taken and counted per plot.

3. Panicle count at harvest - The number of panicle per plot at harvest were counted

based on 10 randomly selected sample hills per plot.

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by

counting the number of grain per panicle consisting of both filled and unfilled grain

from 10 randomly selected sample hills per plot.

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula

below based on 10 randomly selected sample hills per plot.

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
𝒙 100 

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains

randomly chosen from the sample corrected to 14% moisture content (MC).

Moisture content was determined by using moisture meter.

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample

hills per plot.



8. Average plant height at harvest (cm) – Height was measured from the base of the 

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample 

hills per plot.   

9. Grain yield (ton/ha) – this was determined by weighing the grain yield from the area 

and was converted into tons per hectare at 14% MC using the following formula:  

 

𝑮𝒓𝒂𝒊𝒏 𝒚𝒊𝒆𝒍𝒅 ( 𝒕𝒐𝒏𝒔 𝒉𝒂⁄  ) = 
𝒀𝒊𝒆𝒍𝒅 𝒐𝒇 𝒉𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒌𝒈)

𝑯𝒂𝒓𝒗𝒆𝒔𝒕 𝒂𝒓𝒆𝒂 (𝒎𝟐)
 𝒙

10,000𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

 
 

 Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Duncan’s Multiple Range Test 

(DMRT) at 5% confidence level.  

 

 

 

 

 

 

 

 

 

 

 

 

 



VIII. Experimental Field Lay-out

R1 R2 R3 R4 

T8 

5 m 

T8 

T3 

T9 

T10 T7 

T9 T6 

5 m 

T1 

5 m 5 m

T10 

T5 T7 T9 5 m 

T1 T2 T4 

T8 T3 T5 T10 

T2 T1 T9 

T4 T7 T2 

T1 T6 

T5 

T7 

T4 

T2 

T6 

T8 

T5 

T3 

1 m

T3 T10 T4 T6 



 

IX. RESULTS AND DISCUSSION 

 

 

Average tiller count at 30 DAT  

Presented the on Table 1 the effect of different treatment combinations on tiller 

count at 30 DAT and statistical analysis revealed highly significant difference among 

treatments, (Appendix Table 1b.). Plants applied at the rate of 1,800 ml/ha of NEB + 270 

kg/ha RRIF at (5, 23 and 50) DAT had the highest number of tiller of 31.98 at 30 DAT 

while plants without NEB produced the least count of tiller of 20.78.  

 Comparison among means revealed that plants applied with the rate of 1,800 ml/ha 

of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT produced significantly highest tiller count 

at 30 DAT. Followed by the plants applied with   2,250 ml/ha of NEB + 270 kg/ha RRIF 

at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT 

that were not significantly different to each other however, comparable with the treatment 

combinations at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT.  

Moreover, plants applied at the rate of 1,500 ml/ha of NEB + 300 kg/ha RRIF at 

(5, 23 and 50) DAT and 1,500 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT 

were not significant to each other however, produced a higher number of tiller and both 

were significantly comparable to the plants applied at the rate of 1,500 ml/ha of NEB + 

300 kg/ha RRIF at 5 DAT and 23 DAT and 1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 

DAT and 23 DAT that were also not significant to each other. 

On the other hand, plants applied at the rate of 1,200 ml/ha of NEB + 280 kg/ha 

RRIF at 5 DAT and 23 DAT gained a significantly lower tiller count at 30 DAT however, 

significantly higher over the control plants.  

Treatment combinations revealed the more tiller count at 30 DAT were produced 

by applying optimum amount of fertilizer at 45 kg/bag with the rate of 6 bags/ha that was 

higher than plants applied with 50 kg/bags also at the rate of 6 bags/ha. This implies that 

using an effective rate of NEB at optimum amount of fertilizer plants can give more tiller 

count and cost effective expenses with a high benefits to the farmer.  

 

 



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as 
        affected by different fertilizer treatments. 

Treatment
NPK 
kg/ha 

NEB                      
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 ---- 21.60 20.50 21.20 19.80 83.10 20.78f 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 29.10 31.00 30.20 31.20 121.50 30.38b 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 27.10 26.70 28.20 26.10 108.10 27.03e 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 28.70 29.40 27.90 28.60 114.60 28.65cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 33.20 29.80 32.70 32.20 127.90 31.98a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 27.50 28.40 27.90 27.80 111.60 27.90de 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 28.90 30.10 29.60 30.10 118.70 29.68bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 31.50 29.80 30.10 30.30 121.70 30.43b 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 28.70 29.40 29.20 27.90 115.20 28.80cd 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 28.30 27.50 29.60 27.10 112.50 28.13de 

CV% 3.12 

LSD (0.05) 1.28 

Average tiller count at harvest 

The effect of the different treatments on number of tiller at harvest is presented on 

Table 2. Statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 2b.). The no NEB plants produced the least tiller count with a mean of 

19.05 while plants applied with the rate of 1,800 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 

and 50) DAT had the highest tiller count of 30.30. All other treatment combinations 

produced tiller count at harvest with means ranging from 25.88 to 29.23.  



Comparison among means revealed that plants applied with the rate of 1,800 ml/ha 

of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT provides significantly highest tiller count 

that was comparable to the treatments applied at the rate of 2,250 ml/ha of NEB + 270 

kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 

and 50) DAT with a mean tiller count at harvest of 29.23 and 28.95, respectively.  

Moreover, the treatments at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at 

(5, 23 and 50) DAT, 1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT and 

1,500 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT were significantly produced 

similar higher number of tillers at harvest.  

Meanwhile, 1,500 ml/ha of NEB + 300 kg/ha RRIF at 5 DAT and 23 DAT and 

1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT were comparable to each 

other that produced significantly high tiller count at harvest. On the other hand, plants 

applied at the rate of 1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT obtained 

significantly lower tiller count at harvest however, significantly higher over the control 

plants. 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as  
affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 19.60 19.20 20.10 17.30 76.20 19.05f 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 28.30 29.50 28.80 29.20 115.80 28.95abc 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 26.30 25.10 27.20 24.90 103.50 25.88e 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 27.30 28.00 26.80 27.80 109.90 27.48cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 31.10 28.20 30.50 31.40 121.20 30.30a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 26.80 27.60 26.60 26.40 107.40 26.85de 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 27.30 28.90 27.80 29.00 113.00 28.25bcd 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 30.20 28.40 29.10 29.20 116.90 29.23ab 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 27.60 28.10 28.70 26.20 110.60 27.65cd 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 27.10 26.20 28.10 26.20 107.60 26.90de 

CV%        3.50 

LSD (0.05)        1.37 
 

Panicle count at harvest 

Table 3 presented the data gathered on panicle count at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 3b).   

Plants without NEB produced the lowest panicle count with a mean of 18.25 while 

plants applied with NEB at the rate of 1,800 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 

50) DAT had the highest panicle count mean of 28.68. All other treatment combinations 

produced panicle count means ranges from 24.23 to 28.15. Among all treatments applied 

with NEB produced significantly more panicle count over the control plants.  



Comparison among means presented that the plants applied at the rate of 1,800 

ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT gained significantly highest number 

of panicle at harvest and similar to the plants treated at the rate of 1,500 ml/ha of NEB + 

270 kg/ha RRIF at (5, 23 and 50) DAT and 2,250 ml/ha of NEB + 270 kg/ha RRIF at (5, 

23 and 50) DAT with a mean counts of 28.68, 28.15 and 27.93, respectively.  

Plants treated at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) 

DAT had significantly obtained higher panicle count at harvest and were comparable to the 

plants treated at the rate of 1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT, 

1,500 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 

300 kg/ha RRIF at 5 DAT and 23 DAT that had insignificant differences to each other. 

Furthermore, treatments applied at the rate of 1,500 ml/ha of NEB + 280 kg/ha 

RRIF at 5 DAT and 23 DAT and 1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 

DAT attained significantly high panicle count at harvest and similar to each other but 

significantly higher than the no NEB plants.   

Results evaluated based on the different rate of NEB blended on two different 

amount of fertilizer at two different number and frequency of application showed 

significant increase on the number of panicle compared to the no NEB fertilizer control. It 

indicates that nutrient was boosted by three times of NEB application for the nourishment 

of the plant growth.  

 

 

 

 

 

 

 

 

 

 

 

 

 



       Table 3. Average panicle count at harvest based on 10 randomly selected sample hills 
       as affected by different fertilizer treatments.  

Treatment
NPK 
kg/ha 

NEB                      
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 18.50 18.70 19.30 16.50 73.00 18.25e 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 27.40 28.70 28.00 28.50 112.60 28.15ab 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 25.20 23.90 25.40 22.40 96.90 24.23d 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 26.20 26.60 25.40 26.30 104.50 26.13c 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 29.80 27.10 28.60 29.20 114.70 28.68a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 25.40 26.30 24.30 25.40 101.40 25.35cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 25.90 27.40 26.60 27.10 107.00 26.75bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 28.90 27.10 27.40 28.30 111.70 27.93ab 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 26.20 26.90 27.30 24.90 105.30 26.33c 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 25.90 24.80 27.10 25.30 103.10 25.78c 

CV% 3.78 

LSD (0.05) 1.41 

Number of spikelet per panicle 

Table 4 presented the results and effects of different fertilizer treatment 

combinations on number of spikelet per panicle at harvest. Statistical analysis revealed 

highly significant differences on the effects of the different treatments over the no NEB 

fertilizer control (Appendix Table 4b). 

Number of spikelet per panicle varied significantly among treatments which ranged 

from 155.93 to 222.80. The results revealed that the treatment combination at the rate of 

1,800 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT produced significantly 

highest number of spikelet per panicle with a mean value of 222.80 however similar to the 



plants treated at the rate of 2,250 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT 

and 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT with an average of 

218.58 and 213.65, respectively. 

Likewise, plants applied at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at (5, 

23 and 50) DAT, 1,500 ml/ha of NEB + 300 kg/ha RRIF at 5 DAT and 23 DAT and 1,500 

ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT gave a higher number of spikelet 

per panicle that were insignificantly different to each other however, comparable with the 

above-mentioned treated plants.  

Moreover, plants applied at the rate of 1,500 ml/ha of NEB + 275 kg/ha RRIF at 

(5, 23 and 50) DAT, 1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT and 

1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT significantly produced high 

spikelet count per panicle and comparable to each other. Plants without NEB produced the 

lowest count of spikelet per panicle among treatment means with a value of 155.93.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 4. Average count of spikelet per panicle based on 10 randomly selected sample hills 
as affected by different fertilizer treatments.  

Treatment
NPK 
kg/ha 

NEB                      
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 162.80 150.60 169.70 140.60 623.70 155.93e 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 228.60 187.90 225.30 212.80 854.60 213.65abc 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 206.30 183.30 172.30 193.30 755.20 188.80d 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 210.20 187.30 190.60 198.30 786.40 196.60bcd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 236.40 220.80 196.20 237.80 891.20 222.80a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 192.70 189.30 211.40 184.30 777.70 194.43cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 221.80 183.20 218.20 198.30 821.50 205.38abcd 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 236.80 209.60 195.60 232.30 874.30 218.58ab 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 208.30 208.60 190.30 196.20 803.40 200.85abcd 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 207.30 216.90 195.20 186.30 805.70 201.43abcd 

CV% 6.88 

LSD (0.05) 19.96 

Percent filled spikelet per panicle 

Data on the percent filled spikelet per panicle as affected by different treatment 

combinations are presented on Table 5. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 5b).  

Percent filled spikelet per panicle varied significantly among treatments which 

ranged from 70.94% to 96.60%. Among all treatments applied with NEB produced 

significantly higher percent filled spikelet over the control plants. Plants applied at the rate 



of 1,800 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT and 2,250 ml/ha of NEB 

+ 270 kg/ha RRIF at (5, 23 and 50) DAT had no significant differences to each other 

however, gained significantly highest percent filled spikelet per panicle and comparable 

with the plants treated at the rate of 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 

50) DAT. 

Plants treated at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) 

DAT and 1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT had no significant 

differences to each other however gained significantly higher percent filled spikelet per 

panicle. Treatment combinations applied to plants at the rate of 1,500 ml/ha of NEB + 275 

kg/ha RRIF at (5, 23 and 50) DAT, 1,500 ml/ha of NEB + 300 kg/ha RRIF at 5 DAT and 

23 DAT and 1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT were not 

significantly different to each other but gave high percent filled spikelet per panicle at 

harvest.  Plants applied at the rate of 1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 

23 DAT had significantly lower percent filled spikelet per panicle but higher than the no 

NEB applied plants.  

Plants applied with an effective rate of NEB and optimum amount of fertilizer at 3 

times of application had more filled grains per panicle. This implies that percent filled 

spikelet is one of the most important factor to be considered in rice productivity 

determination.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  
by different fertilizer treatments. 

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 69.36 73.21 74.38 66.79 283.74 70.94d 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 93.26 92.87 95.27 94.68 376.08 94.02ab 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 95.23 85.63 87.36 91.37 359.59 89.90bc 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 94.23 88.63 89.35 92.34 364.55 91.14bc 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 98.26 96.21 93.21 98.72 386.40 96.60a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 88.76 91.74 90.28 86.21 356.99 89.25c 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 93.16 96.28 94.12 89.63 373.19 93.30abc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 97.63 94.63 92.84 97.46 382.56 95.64a 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 93.87 94.38 89.68 91.23 369.16 92.29abc 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 94.31 92.74 89.23 87.63 363.91 90.98bc 

CV%        3.01 

LSD (0.05)        3.95 
 

 

Weight of 1000 grains (g) 

The weight of 1000 grains as affected by different fertilizer treatment applications 

is presented on Table 6. Results showed that the weight of 1000 grains varied significantly 

among treatments which ranged from 26.08 grams to 28.77 grams. Statistical analysis 

revealed highly significant effects on the different treatments over the no NEB fertilizer 

control (Appendix Table 6b).  

Comparison among means revealed that plants applied at the rate of 1,800 ml/ha of 

NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 270 kg/ha RRIF 



at (5, 23 and 50) DAT had no significant differences to each other however, provided 

significantly heaviest weight of 1000 grains and comparable with the plants treated at the 

rate of 2,250 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT. 

Plants applied at the rate of 1,875 ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 

50) DAT, 1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT, 1,500 ml/ha of 

NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 300 kg/ha RRIF 

at 5 DAT and 23 DAT had no significant differences to each other however had 

significantly heavier weight of 1000 grains. Moreover, plants treated at the rate of 1,500 

ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT and 1,200 ml/ha of NEB + 280 

kg/ha RRIF at 5 DAT and 23 DAT were comparable to each other and gave significantly 

heavy weight of 1000 grains.  

On the other hand, plants applied with only 300 kg/ha RRIF produced significantly 

lightest weight of 1000 grains with a mean of 26.08 grams.  

Treatment combinations revealed the plants with heaviest weight of 1000 grains 

were produced by applying optimum amount of fertilizer at 45 kg/bag with the rate of 6 

bags/ha that was heavier than plants applied with 50 kg/bags also at the rate of 6 bags/ha. 

This implies that using an effective rate of NEB at optimum amount of fertilizer plants will 

produced quality grains with a high benefits at an optimum cost.  

 

 

 

 

 

 

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 26.15 26.23 26.38 25.54 104.30 26.08d 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 28.59 28.78 28.62 28.84 114.83 28.71a 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 28.45 27.62 28.66 27.13 111.86 27.97c 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 28.38 28.41 27.89 28.44 113.12 28.28abc 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 28.83 28.79 28.93 28.51 115.06 28.77a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 28.32 27.95 28.12 28.23 112.62 28.16bc 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 28.62 27.98 28.74 28.59 113.93 28.48abc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 28.67 28.72 28.63 28.68 114.70 28.68ab 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 28.36 28.46 27.97 28.67 113.46 28.37abc 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 28.53 27.76 28.35 28.32 112.96 28.24abc 

CV%        1.17 

LSD (0.05)        0.48 
 

 

Average plant height at 30 DAT (cm) 

Plants at 30 DAT applied with NEB in to the soil blended with RRIF produced 

taller plant than the plants without NEB presented on Table 7. Statistical analysis revealed 

highly significant effects on different fertilizer treatments over the no NEB fertilizer 

control (Appendix Table 7b).   

Results showed that treatment combination applied at the rate of 1,800 ml/ha of    

NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT significantly attained the tallest plant with 

a mean of 80.74 cm at 30 DAT. Significantly taller plants obtained at the rate of 2,250 

ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT that was comparable to the plants 



applied with 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT and 1,875 ml/ha 

of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT. Moreover, plants treated at the rate of 

1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 

275 kg/ha RRIF at (5, 23 and 50) DAT gained significantly taller plants at 30 DAT and 

similar to each other. Similarly, plants applied with 1,500 ml/ha of NEB + 300 kg/ha RRIF 

at 5 DAT and 23 DAT and 1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT 

were not significantly different to each other however produced taller plants at 30 DAT. 

Meanwhile, plants treated with the rate of 1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT 

and 23 DAT provided shorter height at 30 DAT but significantly taller than plants applied 

with 300 kg/ha RRIF only.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment
NPK 
kg/ha 

NEB                      
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 62.36 60.87 64.23 58.94 246.40 61.60f 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 79.23 80.23 78.23 78.23 315.92 78.98bc 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 74.23 75.23 73.87 74.26 297.59 74.40e 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 76.81 77.67 78.61 76.53 309.62 77.41cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 79.12 81.29 80.87 81.67 322.95 80.74a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 75.61 77.16 77.03 74.87 304.67 76.17d 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 78.36 77.85 80.06 77.98 314.25 78.56bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 78.23 80.16 78.98 79.36 316.73 79.18b 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 76.81 78.61 77.12 78.39 310.93 77.73bcd 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 75.36 76.48 76.36 77.13 305.33 76.33d 

CV% 1.39 

LSD (0.05) 1.54 

Average plant height at harvest (cm) 

Results and effects on plant height at harvest as affected by different fertilizer 

treatment applications is presented on Table 8. Statistical analysis revealed highly 

significant effects on the different treatments over the no NEB fertilizer control (Appendix 

Table 8b).  

Differences between NEB fertilizer applications on the results of plant height at 

harvest were evaluated. The plant height at harvest varied significantly among treatments 

which ranged from 107.48 cm to 126.86 cm. 



Results shown that the plants treated at the rate of 1,800 ml/ha of NEB + 270 kg/ha 

RRIF at (5, 23 and 50) DAT significantly produced the tallest plant at harvest with a mean 

of 126.86 cm however, comparable to the plants treated at the rate of 2,250 ml/ha of NEB 

+ 270 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 270 kg/ha RRIF at (5, 

23 and 50) DAT that had no significant differences to each other with a mean height of 

125.53 cm and 124.79 cm, respectively. 

All other plants treated with NEB and Recommended Rate of Inorganic Fertilizer 

(RRIF) produced taller plants at harvest however had no significant differences to each 

other.  Meanwhile, plants applied with 300 kg/ha RRIF only gave the shortest plant at 

harvest.   

Generally, plants increase the growth such as plant height by fertilizer treatment 

applications. Improvement of plant growth was significantly found by the application of 

inorganic source of mineral nutrition and supplemented by organic nutrients. NEB provides 

organic matter that sustain and enhance the applied fertilizer to be available for the plants 

need.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  
        affected by different   fertilizer treatments. 

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 108.23 106.13 110.18 105.36 429.90 107.48c 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 125.36 123.87 125.74 124.18 499.15 124.79ab 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 123.10 120.89 123.87 124.36 492.22 123.06b 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 123.68 123.89 120.89 124.67 493.13 123.28b 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 128.16 127.23 126.19 125.87 507.45 126.86a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 123.08 121.89 123.31 125.61 493.89 123.47b 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 124.63 124.84 122.89 125.63 497.99 124.50b 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 126.36 124.43 127.13 124.18 502.10 125.53ab 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 123.36 125.13 123.41 124.67 496.57 124.14b 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 123.45 124.31 122.18 126.31 496.25 124.06b 

CV%        1.21 

LSD (0.05)        2.16 
 

 

Computed grain yield (t/ha) based on 14% Moisture Content (MC) 

Table 9 presented the results and effect of the different fertilizer treatments on grain 

yield at harvest. Highly significant results showed that grain yield was influenced by 

different treatments evaluated. Comparison of treatment means based on number and 

frequency of applications with effective doses of NEB and correct amount of inorganic 

fertilizer provided statistically significant increase in grain yield as presented on Appendix 

table 9b. Grain yield varied significantly among treatments which ranged from 5.60 tons/ha 

to 8.90 tons/ha accordingly. 



Results revealed that treatment combination applied at the rate of 1,800 ml/ha of 

NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT significantly produced the highest grain 

yield with a mean of 8.90 tons/ha, however had no significant difference to the plants 

treated at the rate of 2,250 ml/ha of NEB + 270 kg/ha RRIF at (5, 23 and 50) DAT, 1,875 

ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 270 

kg/ha RRIF at (5, 23 and 50) DAT with a mean of grain yield of  8.82 tons/ha, 8.77 tons/ha 

and 8.75 tons/ha, respectively. 

 Plants treated with 1,500 ml/ha of NEB + 300 kg/ha RRIF at (5, 23 and 50) DAT 

obtained a significantly higher grain yield followed by the plants treated at the rate of 1,500 

ml/ha of NEB + 275 kg/ha RRIF at (5, 23 and 50) DAT and 1,500 ml/ha of NEB + 300 

kg/ha RRIF at 5 DAT and 23 DAT which were not significant to each other.  

Application of NEB at the rate of 1,500 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT 

and 23 DAT and 1,200 ml/ha of NEB + 280 kg/ha RRIF at 5 DAT and 23 DAT provided 

a lower grain yield but significantly higher than the plants without applied NEB. 

Increasing yield was obtained due to the adequate intake of nutrient provided by 

appropriate number and frequency of NEB applications as a supplementary nutrient that 

enhanced the nutrient to be readily available for the plant. Plants applied with optimum 

amount of fertilizer with 45 kg/bag at the rate 0f 6 bags/ha blended on effective rate of 

NEB at 3 different timing of applications produced a higher and cost effective yield of rice. 

 

 

 

 

 

 

 

 

 



Table 9. Computed grain yield tons per hectare based on 14 % MC as affected by different 
fertilizer treatments.  

Treatment
NPK 
kg/ha 

NEB                      
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 5.68 5.53 5.39 5.79 22.39 5.60e 
T2 – NEB as 
500ml/ha basal, tiller, 
panicle 

270 1,500 8.78 8.80 8.68 8.72 34.98 8.75a 

T3 - NEB as 
600ml/ha basal and 
tiller ONLY 

280 1,200 7.67 8.01 7.76 7.61 31.05 7.76d 

T4- NEB as 600ml/ha 
basal and tiller; 300 
ml/ha panicle 

275 1,500 8.09 8.28 7.93 8.16 32.46 8.12c 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 8.93 8.86 8.78 9.04 35.61 8.90a 

T6 - NEB as 
750ml/ha basal and 
tiller ONLY 

280 1,500 8.00 7.72 8.08 7.78 31.58 7.90cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 
ml/ha panicle 

275 1,875 8.87 8.83 8.46 8.92 35.08 8.77a 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 8.90 8.89 8.78 8.72 35.29 8.82a 

T9 – NEB as 
500ml/ha basal, tiller, 
panicle 

300 1,500 8.42 8.53 8.62 8.34 33.91 8.48b 

T10 - NEB as 
750ml/ha basal and 
tiller ONLY 

300 1,500 7.89 8.12 7.83 8.21 32.05 8.01c 

CV% 1.82 

LSD (0.05) 0.21 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 A field experiment was conducted from July 2020 to October 2020 to determine 

the effective timing of NEB application, correct amount of fertilizer and to compare the 

difference between the NEB blended on 45 kg/bag and 50kg/bag on the yield increase of 

rice.  

The study was designed to ten treatments includes different rate of NEB as foliar spray 

and two different amount of fertilizer ( 45 kg/bag and 50 kg/bag) Urea   at  varying number 

and frequency of application: (T1) - 300 kg/ha RRIF only; (T2) – 1,500 ml/ha of NEB + 

270 kg/ha RRIF applied at (5, 23 and 50) DAT; ( T3) – 1,200 ml/ha of NEB + 280 kg/ha 

RRIF applied at 5 DAT and 23 DAT; (T4) - 1,500 ml/ha of NEB + 275 kg/ha RRIF applied 

at (5, 23 and 50) DAT; (T5) - 1,800 ml/ha of NEB + 270 kg/ha RRIF applied at (5, 23 and 

50) DAT; (T6) - 1,500 ml/ha of NEB + 280 kg/ha RRIF applied at 5 DAT and 23 DAT; 

(T7) -  1,875 ml/ha of NEB + 275 kg/ha RRIF applied at (5, 23 and 50) DAT; (T8) - 2,250 

ml/ha of NEB + 270 kg/ha RRIF applied at (5, 23 and 50) DAT; (T9) -  1,500 ml/ha of 

NEB + 300 kg/ha RRIF applied at (5, 23 and 50) DAT  and (T10) - 1,500 ml/ha of NEB + 

300 kg/ha RRIF applied at 5 DAT and 23 DAT, respectively.  

This provides treatment comparisons with two different amount of recommended 

inorganic fertilizer using 45 kg/bag and 50kg/bag and different application rate of NEB at 

two set of number and timing of application. Table 10a and Table 10b summarizes all data 

metrics collected. 

 

 

 

 

 

 

 

 



Table 10a. Summary of agronomic data and grain yield 

TREATMENTS 

Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

(cm) 

Tiller 

count at 30 

DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

T1 - Control (RRIF) 61.60f 107.48c 20.78f 19.05f 18.25e 
T2 – NEB as 500ml/ha basal, 
tiller, panicle 78.98bc 124.79ab 30.38b 28.95abc 28.15ab 

T3 - NEB as 600ml/ha basal 
and tiller ONLY 74.40e 123.06b 27.03e 25.88e 24.23d 

T4- NEB as 600ml/ha basal 
and tiller; 300 ml/ha panicle 77.41cd 123.28b 28.65cd 27.48cd 26.13c 

T5- NEB as 600ml/ha basal, 
tiller, panicle 80.74a 126.86a 31.98a 30.30a 28.68a 

T6 - NEB as 750ml/ha basal 
and tiller ONLY 76.17d 123.47b 27.90de 26.85de 25.35cd 

T7- NEB as 750ml/ha basal 
and tiller; 375 ml/ha panicle 78.56bc 124.50b 29.68bc 28.25bcd 26.75bc 

T8- NEB as 750ml/ha basal, 
tiller, panicle 79.18b 125.53ab 30.43b 29.23ab 27.93ab 

T9 – NEB as 500ml/ha basal, 
tiller, panicle 77.73bcd 124.14b 28.80cd 27.65cd 26.33c 

T10 - NEB as 750ml/ha basal 
and tiller ONLY 76.33d 124.06b 28.13de 26.90de 25.78c 

CV% 1.39 1.21 3.12 3.50 3.78 

LSD (0.05) 1.54 2.16 1.28 1.37 1.41 



 
Table 10b. Summary of agronomic data and grain yield  

TREATMENTS 
Number of 

spikelet per 

panicle 

Percent filled 

spikelet per 

panicle 

Weight of 

1000 grains 

(g) 

Grain Yield 

(tons/ha) 

T1 - Control (RRIF) 155.93e 70.94d 26.08d 5.60e 
T2 – NEB as 500ml/ha basal, 
tiller, panicle 213.65abc 94.02ab 28.71a 8.75a 

T3 - NEB as 600ml/ha basal 
and tiller ONLY 188.80d 89.90bc 27.97c 7.76d 

T4- NEB as 600ml/ha basal 
and tiller; 300 ml/ha panicle 196.60bcd 91.14bc 28.28abc 8.12c 

T5- NEB as 600ml/ha basal, 
tiller, panicle 222.80a 96.60a 28.77a 8.90a 

T6 - NEB as 750ml/ha basal 
and tiller ONLY 194.43cd 89.25c 28.16bc 7.90cd 

T7- NEB as 750ml/ha basal 
and tiller; 375 ml/ha panicle 205.38abcd 93.30abc 28.48abc 8.77a 

T8- NEB as 750ml/ha basal, 
tiller, panicle 218.58ab 95.64a 28.68ab 8.82a 

T9 – NEB as 500ml/ha basal, 
tiller, panicle 200.85abcd 92.29abc 28.37abc 8.48b 

T10 - NEB as 750ml/ha basal 
and tiller ONLY 201.43abcd 90.98bc 28.24abc 8.01c 

CV% 6.88 3.01 1.17 1.82 

LSD (0.05) 19.96 3.95 0.48 0.21 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The significant findings are the following: 

• The application of NEB blended on granule fertilizer provided statistically

significant increases in grain yield for all treatments with NEB compared to the

control.

• In many cases, the NEB treatments had less fertilizer, but with NEB outperformed

the T1 control without NEB.   This indicates that NEB increases fertilizer efficacy

and/or absorption in excess of the reduction of fertilizer applied.

• The highest yield was obtained from the rate of 1,800 ml/ha of NEB + 270 kg/ha

RRIF at (5, 23 and 50) DAT yielding 8.90 tons/ha that had significant increase over

all remaining treatments, including the T1 control without NEB yielding 5.60

tons/ha.

• The T1 no NEB control produced the shortest plant height, lowest count of tiller,

number of panicle, count of spikelet per panicle, percent filled spikelet per panicle

and lightest grain yield compared to plants with treatment combinations applied

with NEB.

• Based on the results, in order to produce the highest yield of 8.90 tons/ha, the

application of NEB Root Exudates applied at the rate of 1,800 ml/ha + 270 kg/ha

RRIF at (5, 23 and 50) DAT is recommended.
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      Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  
      affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 21.60 20.50 21.20 19.80 83.10 20.78f 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 29.10 31.00 30.20 31.20 121.50 30.38b 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 27.10 26.70 28.20 26.10 108.10 27.03e 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 28.70 29.40 27.90 28.60 114.60 28.65cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 33.20 29.80 32.70 32.20 127.90 31.98a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 27.50 28.40 27.90 27.80 111.60 27.90de 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 28.90 30.10 29.60 30.10 118.70 29.68bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 31.50 29.80 30.10 30.30 121.70 30.43b 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 28.70 29.40 29.20 27.90 115.20 28.80cd 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 28.30 27.50 29.60 27.10 112.50 28.13de 

CV%        3.12 

LSD (0.05)        1.28 

 
 
Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly 

       selected sample hills as affected by different fertilizer treatments.  
Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     1.7188     0.5729 0.73 2.96 4.60 
Treatment 9 331.9173   36.8797 46.92** 2.25 3.15 
Error 27   21.2238   0.7861    
Total 39 354.8598  9.0990    

      **= highly significant  
     
 
 
 
 
 
 
 
 
 



      Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as  
      affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 19.60 19.20 20.10 17.30 76.20 19.05f 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 28.30 29.50 28.80 29.20 115.80 28.95abc 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 26.30 25.10 27.20 24.90 103.50 25.88e 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 27.30 28.00 26.80 27.80 109.90 27.48cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 31.10 28.20 30.50 31.40 121.20 30.30a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 26.80 27.60 26.60 26.40 107.40 26.85de 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 27.30 28.90 27.80 29.00 113.00 28.25bcd 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 30.20 28.40 29.10 29.20 116.90 29.23ab 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 27.60 28.10 28.70 26.20 110.60 27.65cd 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 27.10 26.20 28.10 26.20 107.60 26.90de 

CV%        3.50 

LSD (0.05)        1.37 
 

        
      Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly  
      selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     2.1547   0.7182 0.80 2.96 4.60 
Treatment 9 345.3072 38.3675    42.74**   2.25 3.15 
Error 27   24.2378     0.8977    
Total 39 371.6997  9.5308    

      **= highly significant 
      
 
 
 
 
 
 
 
 
 



       Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills as  
       affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 18.50 18.70 19.30 16.50 73.00 18.25e 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 27.40 28.70 28.00 28.50 112.60 28.15ab 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 25.20 23.90 25.40 22.40 96.90 24.23d 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 26.20 26.60 25.40 26.30 104.50 26.13c 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 29.80 27.10 28.60 29.20 114.70 28.68a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 25.40 26.30 24.30 25.40 101.40 25.35cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 25.90 27.40 26.60 27.10 107.00 26.75bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 28.90 27.10 27.40 28.30 111.70 27.93ab 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 26.20 26.90 27.30 24.90 105.30 26.33c 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 25.90 24.80 27.10 25.30 103.10 25.78c 

CV%        3.78 

LSD (0.05)        1.41 
 
 

       Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly  
       selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     2.0170     0.6723 0.71 2.96 4.60 
Treatment 9 317.0140   35.2238  37.11** 2.25 3.15 
Error 27   25.6280     0.9492    
Total 39 344.6590  8.8374    

   **= highly significant 
         
 
 
 
       
 
 
 
 
 



 Appendix Table 4a. Average count of spikelet per panicle based on 10 randomly selected sample hills 
        as affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 162.80 150.60 169.70 140.60 623.70 155.93e 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 228.60 187.90  225.30 212.80 854.60 213.65abc 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 206.30 183.30 172.30 193.30 755.20 188.80d 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 210.20 187.30 190.60 198.30 786.40 196.60bcd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 236.40 220.80 196.20 237.80 891.20 222.80a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 192.70 189.30 211.40 184.30 777.70 194.43cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 221.80 183.20 218.20 198.30 821.50 205.38abcd 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 236.80 209.60 195.60 232.30 874.30 218.58ab 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 208.30 208.60 190.30 196.20 803.40 200.85abcd 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 207.30 216.90 195.20 186.30 805.70 201.43abcd 

CV%        6.88 

LSD (0.05)        19.96 
 
 

      Appendix Table 4b. Analysis of variance on average count of spikelet per panicle based on 10 randomly 
      selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   1789.2847   59 6.4282   3.15 2.96 4.60 
Treatment 9 12773.0996  1419.2333    7.50** 2.25 3.15 
Error 27  5109.6924    189.2479    
Total 39 19672.0768      504.4122    

      **= highly significant 
    
 
 
 
        
 
 
 
 
 



Appendix Table 5a. Percent filled spikelet per panicle based on 10 randomly selected sample hills as 
       affected by different fertilizer treatments. 

Treatment
NPK 
kg/ha 

NEB 
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 69.36 73.21 74.38 66.79 283.74 70.94d 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 93.26 92.87 95.27 94.68 376.08 94.02ab 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 95.23 85.63 87.36 91.37 359.59 89.90bc 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 94.23 88.63 89.35 92.34 364.55 91.14bc 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 98.26 96.21 93.21 98.72 386.40 96.60a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 88.76 91.74 90.28 86.21 356.99 89.25c 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 93.16 96.28 94.12 89.63 373.19 93.30abc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 97.63 94.63 92.84 97.46 382.56 95.64a 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 93.87 94.38 89.68 91.23 369.16 92.29abc 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 94.31 92.74 89.23 87.63 363.91 90.98bc 

CV% 3.01 

LSD (0.05) 3.95 

       Appendix Table 5b. Analysis of variance on percent filled spikelet per panicle based on 10 randomly 
       selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3     33.4943   11.1648 1.50 2.96 4.60 
Treatment 9 1889.2553 209.9173    28.21** 2.25 3.15 
Error 27   200.9383     7.4422 
Total 39 2123.6879   54.4535 

**= highly significant 



 Appendix Table 6a. Weight (g) of 1000 grains as affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 26.15 26.23 26.38 25.54 104.30 26.08d 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 28.59 28.78 28.62 28.84 114.83 28.71a 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 28.45 27.62 28.66 27.13 111.86 27.97c 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 28.38 28.41 27.89 28.44 113.12 28.28abc 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 28.83 28.79 28.93 28.51 115.06 28.77a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 28.32 27.95 28.12 28.23 112.62 28.16bc 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 28.62 27.98 28.74 28.59 113.93 28.48abc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 28.67 28.72 28.63 28.68 114.70 28.68ab 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 28.36 28.46 27.97 28.67 113.46 28.37abc 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 28.53 27.76 28.35 28.32 112.96 28.24abc 

CV%        1.17 

LSD (0.05)        0.48 

 
  

       Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains as affected by different fertilizer     
       treatments 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   0.3350 0.1117 1.01 2.96 4.60 
Treatment 9 21.9276 2.4364  22.11**  2.25 3.15 
Error 27   2.9749 0.1102    
Total 39 25.2376 0.6471    

 **= highly significant 
 

        
 
 
 
       
 
 
 
 
 



 Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills  
       as affected by different fertilizer treatments. 

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 62.36 60.87 64.23 58.94 246.40 61.60f 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 79.23 80.23 78.23 78.23 315.92 78.98bc 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 74.23 75.23 73.87 74.26 297.59 74.40e 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 76.81 77.67 78.61 76.53 309.62 77.41cd 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 79.12 81.29 80.87 81.67 322.95 80.74a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 75.61 77.16 77.03 74.87 304.67 76.17d 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 78.36 77.85 80.06 77.98 314.25 78.56bc 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 78.23 80.16 78.98 79.36 316.73 79.18b 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 76.81 78.61 77.12 78.39 310.93 77.73bcd 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 75.36 76.48 76.36 77.13 305.33 76.33d 

CV%        1.39 

LSD (0.05)        1.54 

 
 

       Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly  
selected sample hills as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3       7.6738     2.5579      2.27 2.96 4.60 
Treatment 9 1051.7632    116.8626     103.55** 2.25 3.15 
Error 27     30.4698       1.1285       
Total 39 1089.9068     27.9463    

**= highly significant  
    
 
 
 
       
 
 
 
 
 



 Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as 
       affected by different fertilizer treatments.  

Treatment NPK 
kg/ha 

NEB                      
ml per ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 108.23 106.13 110.18 105.36 429.90 107.48c 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 125.36 123.87 125.74 124.18 499.15 124.79ab 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 123.10 120.89 123.87 124.36 492.22 123.06b 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 123.68 123.89 120.89 124.67 493.13 123.28b 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 128.16 127.23 126.19 125.87 507.45 126.86a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 123.08 121.89 123.31 125.61 493.89 123.47b 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 124.63 124.84 122.89 125.63 497.99 124.50b 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 126.36 124.43 127.13 124.18 502.10 125.53ab 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 123.36 125.13 123.41 124.67 496.57 124.14b 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 123.45 124.31 122.18 126.31 496.25 124.06b 

CV%        1.21 

LSD (0.05)        2.16 
 
 

      Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
      selected sample hills as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3       4.1184    1.3728 0.62 2.96 4.60 
Treatment 9 1078.7719 119.8635  53.98** 2.25 3.15 
Error 27     59.9556    2.2206      
Total 39 1142.8459    29.3037    

       **= highly significant 
       
 
 
 
        
 
 
 
 
 



Appendix Table 9a. Computed grain yield tons per hectare based on 14 % MC as affected by different 
 fertilizer treatments. 

Treatment
NPK 
kg/ha 

NEB 
ml per ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 300 - 5.68 5.53 5.39 5.79 22.39 5.60e 
T2 – NEB as 500ml/ha 
basal, tiller, panicle 270 1,500 8.78 8.80 8.68 8.72 34.98 8.75a 

T3 - NEB as 600ml/ha 
basal and tiller ONLY 280 1,200 7.67 8.01 7.76 7.61 31.05 7.76d 

T4- NEB as 600ml/ha 
basal and tiller; 300 ml/ha 
panicle 

275 1,500 8.09 8.28 7.93 8.16 32.46 8.12c 

T5- NEB as 600ml/ha 
basal, tiller, panicle 270 1,800 8.93 8.86 8.78 9.04 35.61 8.90a 

T6 - NEB as 750ml/ha 
basal and tiller ONLY 280 1,500 8.00 7.72 8.08 7.78 31.58 7.90cd 

T7- NEB as 750ml/ha 
basal and tiller; 375 ml/ha 
panicle 

275 1,875 8.87 8.83 8.46 8.92 35.08 8.77a 

T8- NEB as 750ml/ha 
basal, tiller, panicle 270 2,250 8.90 8.89 8.78 8.72 35.29 8.82a 

T9 – NEB as 500ml/ha 
basal, tiller, panicle 300 1,500 8.42 8.53 8.62 8.34 33.91 8.48b 

T10 - NEB as 750ml/ha 
basal and tiller ONLY 300 1,500 7.89 8.12 7.83 8.21 32.05 8.01c 

CV% 1.82 

LSD (0.05) 0.21 

       Appendix Table 9b. Analysis of variance on computed grain yield tons per hectare based on 
       14 % MC as affected by different fertilizer treatments.  

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 3   0.0898 0.0299    1.36 2.96 4.60 
Treatment 9 34.3951 3.8217 174.08** 2.25 3.15 
Error 27   0.5927 0.0220 
Total 39 35.0776 0.8994 

**= highly significant 
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Figure 1. Representative sample plots per treatment at 15 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T3- NEB blended on fertilizer @ (5, and 23) DAT 
1,200 ml/ha 

T4- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T5- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,600 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6-- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

T7- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,875 ml/ha 

T9- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

 

T8- NEB blended on fertilizer @ (5, 23 and 50) DAT 
2,250 ml/ha 

 

T10- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

 



Figure 2. Representative sample plot s per treatment at 25 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T3- NEB blended on fertilizer @ (5, and 23) DAT 
1,200 ml/ha 

T4- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T5- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,600 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

T6-- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

T7- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,875 ml/ha 

T8- NEB blended on fertilizer @ (5, 23 and 50) DAT 
2,250 ml/ha 

 

T9- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

 

T10- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

 



Figure 3. Representative sample plots per treatment at 35 days after transplanting 

 

  

T1- Control (RRIF) T2- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T3- NEB blended on fertilizer @ (5, and 23) DAT 
1,200 ml/ha 

T4- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T5- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,600 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6-- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

T7- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,875 ml/ha 

T8- NEB blended on fertilizer @ (5, 23 and 50) DAT 
2,250 ml/ha 

 

T9- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

 

T10- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

 



Figure 4. Representative sample plots per treatment at 70 days after transplanting 

T2- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T1- Control (RRIF) 

T4- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T3- NEB blended on fertilizer @ (5, and 23) DAT 
1,200 ml/ha 

T5- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,600 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
T10- NEB blended on fertilizer @ (5 and 23) DAT 

1,500 ml/ha 
 

T9- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

 

T8- NEB blended on fertilizer @ (5, 23 and 50) DAT 
2,250 ml/ha 

 

T6-- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

T7- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,875 ml/ha 



Figure 5. Representative sample plot per treatment at maturity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T5- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,600 ml/ha 

T3- NEB blended on fertilizer @ (5, and 23) DAT 
1,200 ml/ha 

T4- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

T1- Control (RRIF) T2- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6-- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

T7- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,875 ml/ha 

T8- NEB blended on fertilizer @ (5, 23 and 50) DAT 
2,250 ml/ha 

 

T9- NEB blended on fertilizer @ (5, 23 and 50) DAT 
1,500 ml/ha 

 

T10- NEB blended on fertilizer @ (5 and 23) DAT 
1,500 ml/ha 

 



Figure 6. General view of the experimental area 

Experimental view of the area at 25 days after transplanting 

Experimental view of the area at 15 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Experimental view of the area at 70 days after transplanting 

Experimental view of the area at 35 days after transplanting 



Experimental view of the area at maturity stage 



Figure 6. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring of plant height at harvest 

Transplanting of rice seedlings 

Lay-outing and construction of levee 



Counting of sample panicle 

Counting of tillers at harvest 

Manual harvesting of 2.5m x 2.5m sample area 



Counting of spikelet per panicle 

Weighing of 1000 grains 
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Effect of NEB with Various Number and Timing of Foliar and Soil 

Application on the Growth and Yield Increase of Rice

Belinda G. Elming 

ABSTRACT 

This study was conducted to determine the most effective number of doses 
and timing combination of NEB application on the yield increase of rice. It 
also intended to evaluate the comparison between the NEB blended with the 
recommended rate (RR) of fertilizer applied on soil versus NEB in foliar 
application. The study design included a total application of 6 bags/ha of 
fertilizer at 5, 25 and 55 DAT with various combinations and doses of NEB 
as summarized in the treatment summary. 

Results showed statistically significant increases on all the data collection 
metrics included in this study including the number of tillers at (30 DAT 
and harvest), panicle count at harvest, number of spikelet per panicle, 
percent filled spikelet, weight of 1000 grain, average plant height at (30 
DAT and harvest) and grain yield.  

The only variable in this study was the application of NEB.   The seed 
variety, quantity of fertilizer, pest control, etc were all the same between the 
untreated control and the treatments including application of NEB.  The 
untreated control yielded 6.92 tons per hectare.  Research findings revealed 
that in order to produce the highest grain yield of 10.10 tons/ha and the 
highest percent filled spikelet of 96.82% during dry planting season requires 
application of NEB applied as a foliar spray at 10, 25, 45 and 55 DAT, a 
statistically significant increase of 3.18 tons per hectare. 



I. INTRODUCTION

In the Philippines, rice producer and researchers aim to provide a more advanced and 

highly adaptable nutrient for the growth and development of rice in order to provide higher 

production increase of rice. 

The proper and balanced application of fertilizers is one of the most important factors 

for increasing the yield and quality of the production of rice. Optimizing the material inputs 

such as fertilizer dosage and selecting high yielding variety of rice will be applied are 

necessary. Therefore, there is an imperative need to provide the required nutrients by the 

use of supplementary products such as NEB Root Exudates to help the releasing of 

additional nutrients needed for plant growth to produce higher yield.   

NEB Root Exudates promotes growth and development of the whole plants, including 

larger and more complex root systems, thus making the plant more efficient in absorbing 

nutrients from a greater depth and volume of soil. The overall effect of product is to make 

plants more efficient on using applied fertilizer as well as to survive in soils of low fertility 

level. Growth of plants will be more vigorous and so therefore higher yield of crops is 

expected if shoots and roots of the plants are vigorous and have access to additional 

nutrients.  

This study was conducted to determine the efficient combination of number and 

timing of NEB fertilizer enhancer application on rice and to assess the comparison between the 

NEB blended with RR of NPK fertilizer applied on soil and as foliar spray.  

II. OBJECTIVES

1. Determine the optimal timing  and dosage of foliar applications of NEB on paddy rice.

2. Compare NEB applied via foliar vs NEB soil applied (blended on fertilizer).

3. Collect pictures to document visual advantages

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from January 

2021 to April 2021. 



 

IV. METHODOLOGY 

 

1. Soil Analysis 

Soil analysis results were accomplished by using the soil test kit which served as 

basis for the recommended rate of inorganic fertilizer.  

2. Cultural Management 

i. Land Preparation 

An irrigated farm with an approximate area measuring 1,750 m2 was 

thoroughly prepared by plowing, harrowing and levelling using a mechanical farm 

tractor and hand tractor. Bunds were also constructed to prevent the leaching of 

fertilizer to adjacent plots.   

 

ii. Crop Variety and Planting Method 

NSIC 222 rice variety was used and procured from a registered seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for 

proper seedling growth. Twenty-five day old seedlings were transplanted in straight 

line method using 2-3 seedlings per hill with a planting distance of 20 x 20 

centimeters between hills and rows.  

 

iii. Fertilization 

 The recommended NPK fertilizer sources were 14-14-14 and 46-0-0 (Urea). 

The rate of inorganic fertilizer (6 bags per hectare) was applied in three split 

applications where 100 kg/ha (14-14-14) was applied basally, 100 kg/ha Urea was 

applied at tillering stage and 100 kg/ha at panicle initiation stage. On the other hand, 

treatment 14 was solely applied with NEB blended on inorganic fertilizer also in 

three split applications whereas 100 kg/ha (14-14-14) was applied basally, 100 

kg/ha Urea was applied at tillering stage and 100 kg/ha Urea at panicle initiation 

stage. NEB was applied in soil blended with inorganic fertilizer and in foliar spray 

as stated in the treatment summary.   

 

 



iv. Insects and Pests, Diseases and Weeds Control

Control of insect pests and diseases were administered using the registered 

and recommended rates of insecticides and fungicides for rice. Weed control was 

done through the use of herbicides in killing or controlling the weeds. Manual weed 

control was done by pulling remaining weeds when herbicide is not advisable to 

apply at reproductive stage.  

v. Drainage and Irrigation

The plots were maintained 3 cm depth of water as per requirement of the 

crop in non-stress treatment. Drainage of rice field was properly designed and 

constructed by creating networks which excess or “unwanted” water was drained 

especially during the rainy months. Repairing of bunds were also done such as the 

holes and cracks to avoid fertilizer leaching to adjacent plots. 

vi. Harvesting

Harvesting was manually done twice at maturity stage of the grain at 88 

DAT on April 16, 2021 (Treatment 4, 6, 7, 8, 9, 10, 11, 12, 13, and 14) and 90 

DAT on April 18, 2021 (Treatment 1, 2, 3, and 5). 



 

V. Treatment 

The following treatment summary including the rates and time of application were 
evaluated: 

 

 

VI. Experimental Design  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into eighth (14) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot. 

 

 

 



VII. Data Gathered

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were counted

based on 10 randomly selected sample hills per plot.

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner

row were randomly taken and counted per plot.

3. Panicle count at harvest - The number of panicle per plot at harvest were counted based

on 10 randomly selected sample hills per plot.

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by

counting the number of grain per panicle consisting of both filled and unfilled grain

from 10 randomly selected sample hills per plot.

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula

below based on 10 randomly selected sample hills per plot.

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
𝒙 100 

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains

randomly chosen from the sample corrected to 14% moisture content (MC). Moisture

content was determined by using moisture meter.

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the plant

to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample hills

per plot.

8. Average plant height at harvest (cm) – Height was measured from the base of the plant

to the tip of the tallest panicles at harvest based on 10 randomly selected sample hills

per plot.

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the harvest

area at least (2.5 m x 2.5 m) at 14% MC using the following formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

25 𝑚2

𝑝𝑙𝑜𝑡



10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield from 

the area and was converted into tons per hectare at 14% MC using the following 

formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

 
VIII. Statistical Analysis  

  Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IX. Experimental Field Lay-out

T9R3 T10R3 

T6R3 T14R3 T4R3 T12R3 

T5R3 T2R3 T1R3 T7R3 

T3R3 T13R3 T8R3 T11R3 

T5R2 T2R2 T9R2 T3R2 

T3R2 T8R2 T11R2 T12R2 

T7R2 T1R2 T4R2 T14R2 

T11R1 T12R1 T6R2 T10R2 

T10R1 T7R1 T9R1 T13R1 

T14R1 T4R1 T6R1 T8R1 

T2R1 T1R1 T3R1 T5R1 

5m 

5m 



X. RESULTS AND DISCUSSION 

Tables 1 to 10 indicated the significant results of the study trial and discussions of 

the effect of NEB at various timing of foliar application and when blended on inorganic 

fertilizers and control plants without NEB on the growth and yield of inbred rice variety 

(RC-222).    

Average tiller count at 30 DAT  

Table 1 presented that the effect of different treatment combinations on tiller count 

at 30 DAT and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.). Plants applied with the rate of 640 ml/ha NEB at (10, 25, 45 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer had the highest number of tiller of 33.73 at 30 DAT 

while plants without NEB produced the least count of tiller of 20.43. The other treatment 

combinations produced tiller count with a means ranging from 24.50 to 32.40. 

Comparison among means revealed that plants applied at the rate of 640 ml/ha NEB 

at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer gives significantly highest 

tiller count. Similarly followed by the plants applied with   480 ml/ha NEB at (10, 25 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T8), 480 ml/ha NEB at (5, 25 and 55) DAT + 

6 bags/ha RR of NPK fertilizer (T4) and 1500 ml/ha NEB blended on 6 bags/ha RR of 

NPK fertilizer (T14) with a mean value of 32.40, 31.53 and 30.57, respectively. 

Plants applied with the rate of 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T6) and 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T9) were not significant to each other however, they were also 

produced significantly higher tiller count at 30 DAT and were comparable to the treatment 

combinations of 320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR of NPK fertilizer 

(T11) and 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T5). 

Furthermore, the treatment combinations at the rate of 240 ml/ha NEB at (5, 25 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T3), 320 ml/ha NEB at (10 and 25) DAT + 6 

bags/ha RR of NPK fertilizer (T10) and 320 ml/ha NEB at (10 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T13) were comparable to each other and had significantly high effect 

on tiller count at 30 DAT.  



In addition, plants applied at the rate of 320 ml/ha NEB at (25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T12) and 120 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T2) gained a significantly low tiller count however, significantly 

higher over the control plants.  

Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment

Application 

Rate,  

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 20.20 21.60 19.50 61.30 20.43g 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 24.30 25.20 24.00 73.50 24.50f 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 27.20 26.30 27.70 81.20 27.07def 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 29.30 33.20 32.10 94.60 31.53ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 27.20 28.30 27.60 83.10 27.70cdef 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 28.70 30.20 29.30 88.20 29.40bcd 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 33.70 32.70 34.80 101.20 33.73a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 31.20 33.40 32.60 97.20 32.40ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 28.90 30.90 28.30 88.10 29.37bcd 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 26.80 26.20 25.80 78.80 26.27def 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 28.40 29.10 27.20 84.70 28.23cde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 24.60 24.60 25.20 74.40 24.80f 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 27.10 24.80 25.40 77.30 25.77ef 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 28.80 30.50 32.40 91.70 30.57abc 

CV% 3.85 

HSD (0.05) 3.24 



 Average tiller count at harvest  
 

Presented on Table 2 the effect of the different treatments on tiller count at harvest. 

Statistical analysis revealed highly significant difference among treatments, (Appendix 

Table 2b.). The no NEB plants produced the least tiller count with a mean of 17.93 while 

plants applied with the rate of 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR 

of NPK fertilizer (T7) had the highest tiller count of 31.07. All other treatment 

combinations produced tiller count at harvest with means ranging from 22.73 to 29.77.  

Comparison among means revealed that plants applied with the rate of 640 ml/ha 

NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T7) provides the highest 

tiller count at harvest of 31.07 that was significantly comparable to the treatments applied 

at the rate of 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T8) 

and 480 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T4) with a 

mean tiller count of 29.77 and 29.13, respectively.  

Moreover, the treatment at the rate of 1500 ml/ha NEB blended on 6 bags/ha RR 

of NPK fertilizer (T14) and 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T6) had no significance to each other but obtained significantly higher tiller 

count at harvest and they were also comparable to the plants applied at the rate of 480 ml/ha 

NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T9) and 320 ml/ha NEB at 

(10 and 45) DAT + 6 bags/ha RR of NPK fertilizer (T11).  

Meanwhile, 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T5), 240 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T3), 320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR of NPK fertilizer (T10) and 320 

ml/ha NEB at (10 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T13) were similar to 

each other that produced significantly high tiller count at harvest.  

On the other hand, treatment combinations applied at the rate of 320 ml/ha NEB at 

(25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T12) and 120 ml/ha NEB at (5, 25 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T2) attained a significantly low tiller count but 

provides significantly higher over the no NEB control plants.  

Plants that gained many tillers were due to constant balanced nutrients uptake 

provided by optimum application of NEB at vegetative and early reproductive stage of 

plant development.  



Appendix Table 2. Average tiller count at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment

Application 

Rate,  

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 17.70 18.30 17.80 53.80 17.93i 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 22.40 23.70 22.10 68.20 22.73h 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 26.10 24.60 25.70 76.40 25.47defgh 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 27.60 30.20 29.60 87.40 29.13abc 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 26.00 25.80 25.40 77.20 25.73defg 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 26.40 28.40 27.50 82.30 27.43bcd 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 31.20 30.10 31.90 93.20 31.07a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 29.00 30.80 29.50 89.30 29.77ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 26.70 27.80 26.40 80.90 26.97cde 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 25.10 24.60 23.70 73.40 24.47efgh 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 26.50 27.40 25.70 79.60 26.53cdef 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 23.40 23.10 24.10 70.60 23.53gh 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 25.60 23.20 23.50 72.30 24.10fgh 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 26.60 27.90 29.20 83.70 27.90bcd 

CV% 3.54 

HSD (0.05) 2.75 

Panicle count at harvest 

Table 3 showed the data gathered on the panicle count at harvest as affected by 

different treatment combinations. Statistical analysis revealed highly significant 



differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 3b).  

Plants without NEB produced the lowest panicle count with a mean of 16.93 while 

plants applied with NEB at the rate of 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T7) had the highest panicle count mean of 28.63. All other 

treatment combinations produced panicle count means ranging from 21.90 to 27.13.

 Plants applied with 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T7) produced significantly highest panicle count at harvest. This was 

followed by the treatment combinations at the rate of 480 ml/ha NEB at (10, 25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T8) and 480 ml/ha NEB at (5, 25 and 55) DAT + 

6 bags/ha RR of NPK fertilizer (T4) which were insignificant to each other, however 

comparable to the plants applied at the rate of 1500 ml/ha NEB blended on 6 bags/ha RR 

of NPK fertilizer (T14).  

Moreover, the treatments at the rate of 320 ml/ha NEB at (10, 25, 45 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T6) attained significantly higher count of panicle at 

harvest with a mean of 25.73 whereas similar to the treatment combinations at the rate of 

480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T9) and 320 

ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR of NPK fertilizer (T11). In addition, both 

above-mentioned treatment combinations were comparable to the plants applied at the rate 

of 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T5) and 

240 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T3).  

On the other hand, treatments applied at the rate of 320 ml/ha NEB at (10 and 25) 

DAT + 6 bags/ha RR of NPK fertilizer (T10) and 320 ml/ha NEB at (10 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T13) were not significant to each other but significantly 

produced high panicle count. Furthermore, the aforementioned treatment combinations 

were also comparable to the plants applied at the rate of 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T12) and 120 ml/ha NEB at (5, 25 and 55) DAT + 

6 bags/ha RR of NPK fertilizer (T2) that had no significant difference to each other 

however, gained significantly higher panicle count than the no NEB control plants.   

As evaluated, it showed that treatments with right number and timing of NEB 

application significantly increased the number of panicle compared to the no NEB control 



plants. This implies that nutrient uptake was more efficient when applied with NEB that 

regulates the plant growth.  

 
Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  
by different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 17.00 16.20 17.60 50.80 16.93f 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 21.60 23.10 21.00 65.70 21.90e 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 25.30 23.20 23.40 71.90 23.97cde 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 25.80 27.60 27.20 80.60 26.87ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 24.30 23.80 24.10 72.20 24.07cde 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 25.20 26.70 25.30 77.20 25.73bc 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 28.90 27.80 29.20 85.90 28.63a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 27.10 27.70 26.60 81.40 27.13ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 24.80 25.30 24.40 74.50 24.83bcd 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 23.80 22.40 21.80 68.00 22.67de 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 24.40 25.30 23.70 73.40 24.47bcde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 21.60 22.10 22.50 66.20 22.07e 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 23.50 21.60 22.30 67.40 22.47de 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 24.90 26.40 27.90 79.20 26.40abc 

CV%      3.76 

HSD (0.05)      2.72 
 

 



Number of spikelet per panicle 

Table 4 presented the results and effects of different treatment combinations on 

number of spikelet per panicle. Statistical analysis revealed highly significant differences 

on the effects of the different treatments over the no NEB control (Appendix Table 4b). 

Number of spikelet per panicle varied significantly among treatments which ranged from 

150.00 to 246.17.  

The results revealed that the treatment combination at the rate of 640 ml/ha NEB at 

(10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T7) produced significantly the 

highest number of spikelet per panicle with a mean value of 246.17 however, similar to the 

treatment combination at the rate of 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T8). These were also comparable to the plants with a higher number 

of spikelet per panicle applied at the rate of 480 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T4), 1500 ml/ha NEB blended on 6 bags/ha RR of NPK 

fertilizer (T14), 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T6) and 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T9) that had no significant differences to each other. 

Moreover, plants applied with 320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR 

of NPK fertilizer (T11) and 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T5) had no significant differences to each other however, obtained 

significantly high number of spikelet per panicle. Treatments (T11 and T5) were similar to 

the plants applied at the rate of 240 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T3) and 320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR of NPK 

fertilizer (T10) that had also no significant effect to each other, however comparable to the 

treatment applied at the rate of 320 ml/ha NEB at (10 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T13).  

Conversely, treatment combinations at the rate of 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T12) significantly produced high number of panicle 

while comparable to the plants applied with 120 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T2). Plants without NEB produced the lowest count of 

spikelet per panicle with a mean of 150.00 among treatment means.  

 



Table 4. Average count of spikelet per panicle based on 10 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment

Applicat

ion Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 139.80 150.10 160.10 450.00 150.00f 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 209.20 189.70 185.30 584.20 194.73e 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 216.80 225.80 224.10 666.70 222.23bcd 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 235.20 240.10 232.50 707.80 235.93abc 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

160 220.10 229.10 219.30 668.50 222.83bc 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

320 231.20 240.10 230.50 701.80 233.93abc 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

640 243.80 239.60 255.10 738.50 246.17a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) 
DAT 

480 240.20 238.10 245.60 723.90 241.30ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) 
DAT 

480 230.50 225.60 229.10 685.20 228.40abc 

T10 – RR of NPK fertilizer 
+ NEB at (10 and 25) DAT 320 218.30 226.30 221.60 666.20 222.07bcd 

T11 – RR of NPK fertilizer 
+ NEB at (10 and 45) DAT 320 225.10 230.80 223.40 679.30 226.43bc 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 210.20 200.10 198.60 608.90 202.97de 

T13 – RR of NPK fertilizer 
+ NEB at (10 and 55) DAT 320 215.90 220.50 227.30 663.70 221.23cd 

T14 – NEB blended on RR 
of NPK fertilizer at (5, 25 
and 55) DAT 

1500 236.20 233.10 238.10 707.40 235.80abc 

CV% 2.95 

HSD (0.05) 19.55 



Percent filled spikelet per panicle 

Table 5 showed the data gathered on the percent filled spikelet per panicle as 

affected by different treatment combinations. Statistical analysis revealed highly 

significant differences on the effects of the different treatments over the no NEB fertilizer 

control (Appendix Table 5b).  

Among all treatments applied with NEB produced significantly higher percent 

filled spikelet over the control plants. Percent filled spikelet per panicle produced varying 

means ranging from 83.93% to 96.82%.  

Plants applied with 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T7), 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T8), 480 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T4) and 1500 ml/ha NEB blended on 6 bags/ha RR of NPK fertilizer (T14) were not 

significant to each other however, gained significantly highest percent filled spikelet per 

panicle with a mean of 96.82%, 96.66%, 95.23% and 95.18%, respectively. 

Additionally, the aforementioned treatment combinations  were comparable to the 

plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T5), 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T6), 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T9) and 320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR of NPK fertilizer (T11) were 

not significant to each other however, gained significantly higher percent filled spikelet per 

panicle and comparable to the plants applied at the rate of 240 ml/ha NEB at (5, 25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T3). 

Moreover, plants applied at the rate of 320 ml/ha NEB at (10 and 25) DAT + 6 

bags/ha RR of NPK fertilizer (T10) and 320 ml/ha NEB at (10 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T13) had no significant differences to each other however, similar 

to the treatment combination at the rate of 320 ml/ha NEB at (25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T12) and 120 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T2). On the other hand, among all treatment combinations plants without 

NEB produced the lowest percent filled spikelet per panicle with a mean of 83.93%. 

NEB applied plants had more filled grains per panicle and they also had more 

spikelet per panicle. This implies that percent filled spikelet is one of the most important 



factor to be considered in rice productivity determination. Application of optimum amount 

of NEB + RR of NPK fertilizer improves nutrient availability to produce productive 

increasing rice grain.  

 

Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  
by different fertilizer treatments. 

Treatment 

Applicat

ion 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 82.63 85.68 83.48 251.79 83.93e 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 89.13 88.14 90.37 267.64 89.21d 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 92.18 94.26 93.36 279.80 93.27abc 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 95.12 96.34 94.23 285.69 95.23a 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 94.23 93.63 95.34 283.20 94.40ab 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 93.26 95.71 93.14 282.11 94.04ab 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 96.51 98.12 95.84 290.47 96.82a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 97.23 96.47 96.28 289.98 96.66a 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 95.21 93.21 93.16 281.58 93.86ab 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 92.36 89.68 91.27 273.31 91.10bcd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 95.12 91.89 93.74 280.75 93.58ab 

  ,  T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 90.21 88.63 90.18 269.02 89.67cd 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 91.86 89.11 92.16 273.13 91.04bcd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 94.87 96.43 94.25 285.55 95.18a 

CV%      1.37 

HSD (0.05)      3.81 



Weight of 1000 grains (g) 

Table 6 presented the weight of 1000 grains as affected by different fertilizer 

treatment applications. Results showed that the weight of 1000 grains ranged from 24.77 g 

to 29.13 g. Statistical analysis revealed highly significant effects on the different treatments 

over the no NEB fertilizer control (Appendix Table 6b). Comparison among means showed 

that weight of 1000 grains from all treatment combinations with NEB + RR of NPK 

fertilizer were higher than the weight over the control.  

Comparison among means revealed that plants applied with the rate of 640 ml/ha 

NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T7) provides the 

heaviest weight of 1000 grains of 29.13 grams that was significantly comparable to the 

treatments applied at the rate of 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T8) with a mean of 28.99 grams. 

Moreover, the treatment at the rate of 480 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T4) gained significantly heavier weight of 1000 grains and 

also comparable to the above-mentioned treatment combinations. Meanwhile, this was also 

similar to the plants applied at the rate of 1500 ml/ha NEB blended on 6 bags/ha RR of 

NPK fertilizer (T14) and 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T6) which had no significant effect to each other. This was also comparable 

to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR 

of NPK fertilizer (T9) and 320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR of NPK 

fertilizer (T11) whereas also insignificant to each other. 

Furthermore, plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T5), 240 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T3) were not significant to each other however produced 

significantly heavy weight of 1000 grains and also comparable to the plants applied with 

320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR of NPK fertilizer (T10). 

 On the other hand, plants applied at the rate of 320 ml/ha NEB at (10 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T13) and 320 ml/ha NEB at (25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T12) had no significant effect to each other and obtained 

significantly light weight of 1000 grains while also comparable to the plants applied at the 

rate of 120 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T2) with 



a mean weight of 1000 grains of 24.77 grams. However, these previous treatment 

combinations attained significantly heavier over the control plants without NEB.  

Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment

Applicat

ion 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 24.63 25.38 24.31 74.32 24.77f 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 27.63 27.59 27.87 83.09 27.70e 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 27.89 28.21 28.36 84.46 28.15bcde 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 28.67 29.00 28.81 86.48 28.83abc 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 28.23 28.48 27.97 84.68 28.23bcde 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 28.65 28.79 28.34 85.78 28.59abcd 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 28.98 29.12 29.28 87.38 29.13a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 28.84 29.02 29.11 86.97 28.99ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 28.42 27.98 28.84 85.24 28.41abcde 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 28.45 27.84 27.78 84.07 28.02cde 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 28.44 27.94 28.78 85.16 28.39abcde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 27.86 27.68 28.06 83.60 27.87de 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 27.73 28.11 27.91 83.75 27.92de 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 28.53 28.71 28.69 85.93 28.64abcd 

CV% 1.05 

HSD (0.05) 0.88 



Average plant height at 30 DAT (cm) 

Plants applied with NEB either foliar or blended on RR of NPK fertilizer produced 

taller plant height than the plants without NEB presented on Table 7. Statistical analysis 

revealed highly significant effects on the different treatments over the no NEB fertilizer 

control (Appendix Table 7b).  Plant height varied significantly at 30 DAT among 

treatments which ranges from 65.34 cm to 76.12 cm, respectively.  

The results showed that treatment combination applied at the rate of 640 ml/ha NEB 

at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T7) was significantly attained 

the tallest plant with a mean of 76.12 cm, however comparable to treatment combinations 

at the rate of 480 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T4), 

1500 ml/ha NEB blended on 6 bags/ha RR of NPK fertilizer (T14), 480 ml/ha NEB at (10, 

25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T8), 320 ml/ha NEB at (10, 25, 45 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T6), 480 ml/ha NEB at (10, 25 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T9) and 320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha 

RR of NPK fertilizer (T11) while insignificant to each other. 

Plants that also gained significantly taller height at 30 DAT and comparable to each 

other were the treatments applied at the rate of 240 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T3) and 320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR 

of NPK fertilizer (T10). Treatments at the rate of 320 ml/ha NEB at (10 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T13) and 320 ml/ha NEB at (25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T12) were not significant and comparable to the plants applied with 

160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T5) that also 

gained significantly tall plant height.  

Conversely, plants applied at the rate of 120 ml/ha NEB at (5, 25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T2) had significantly short height at 30 DAT however, 

gained significantly taller than those control plants without NEB.  

Evaluation of different treatment combinations, plant height increases by increasing 

dosage of NEB together with recommended rate of NPK fertilizer at proper timing and 

number of application.  

 

 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  
affected by different fertilizer treatments. 

Treatment 

Applicat

ion 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 63.25 67.36 65.42 196.03 65.34e 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 71.62 69.21 69.87 210.70 70.23d 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 73.21 73.36 74.11 220.68 73.56abc 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 75.74 76.23 74.16 226.13 75.38ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 70.08 71.08 71.21 212.37 70.79cd 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 75.21 74.39 74.87 224.47 74.82ab 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 77.53 76.22 74.60 228.35 76.12a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 75.36 73.89 76.21 225.46 75.15ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 74.64 75.16 73.98 223.78 74.59ab 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 73.25 73.68 72.98 219.91 73.30abcd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 73.71 75.87 74.02 223.60 74.53ab 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 73.15 72.64 71.84 217.63 72.54bcd 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 73.33 72.88 71.84 218.05 72.68bcd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 76.13 74.84 74.98 225.95 75.32ab 

CV%      1.40 

HSD (0.05)      3.08 
 

Average plant height at harvest (cm) 

Table 8 presented the results and effects on the plant height at harvest as affected 

by different fertilizer treatment applications. Statistical analysis revealed highly significant 



effects on the different treatments over the no NEB fertilizer control (Appendix Table 8b). 

The plant height at harvest varied significantly among treatments which ranges from 99.50 

cm to 115.86 cm, respectively. 

Comparison among means of the results revealed that treatment combinations 

applied at the rate of 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T7) and 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T8) were recorded as the tallest plants at harvest with a mean heights of 115.86 cm. and 

115.53 cm., respectively. However, both treatments produced insignificant plant height to 

each other. Plants applied at the rate of 480 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T4) and 1500 ml/ha NEB blended on 6 bags/ha RR of NPK fertilizer 

(T14) that had no significant effect to each other had also similar effect to the plants applied 

at the rate of 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T6) and 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T9) 

that were also insignificant to each other, however attained significantly taller plant height 

at harvest.  

Moreover, plants with a treatment combinations of 320 ml/ha NEB at (10 and 45) 

DAT + 6 bags/ha RR of NPK fertilizer (T11) gained significantly tall plant height at harvest 

of 111.46 cm. that was comparable to the plants applied at the rate of 240 ml/ha NEB at 

(5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T3), 320 ml/ha NEB at (10 and 25) 

DAT + 6 bags/ha RR of NPK fertilizer (T10) and 320 ml/ha NEB at (10 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T13) which had no significant effect to each other.  

On the other hand, the treatment combinations at the rate of 320 ml/ha NEB at (25 

and 55) DAT + 6 bags/ha RR of NPK fertilizer (T12) and 160 ml/ha NEB at (10, 25, 45 

and 55) DAT + 6 bags/ha RR of NPK fertilizer (T5) had no significant effect to each other 

with a significantly short plant height at harvest among other treatments and similar to the 

plants applied at the rate of 120 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T2) however, attained significantly higher plant height at harvest over the no 

NEB control plants. 

 

 

 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  
        affected by different   fertilizer treatments. 

Treatment 

Applicat

ion 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 97.36 102.02 99.11 298.49 99.50f 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 107.01 106.74 104.38 318.13 106.04e 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 111.08 109.63 110.60 331.31 110.44cd 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 114.36 114.61 115.27 344.24 114.75ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 110.18 107.12 106.38 323.68 107.89de 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 112.35 114.11 114.09 340.55 113.52abc 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 115.23 117.16 115.18 347.57 115.86a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 114.28 115.84 116.47 346.59 115.53a 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 111.63 113.64 113.52 338.79 112.93abc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 109.11 109.36 111.78 330.25 110.08cd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 110.23 112.46 111.68 334.37 111.46bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 108.71 110.46 107.73 326.90 108.97de 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 108.36 110.81 110.94 330.11 110.04cd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 114.36 113.74 115.31 343.41 114.47ab 

CV%      1.18 

HSD (0.05)      3.92 
 

 

 

 



Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (MC) 

The computed grain yield based on 14% MC (moisture content) were presented on 

Table 9 and Table 10. Likewise, the effect of the different treatments on grain yield is 

presented on Appendix Table 9a and Appendix Table 10a. Highly significant results 

showed that grain yield was influenced by different treatments evaluated. Computed grain 

yield varied significantly among treatments which ranges from 17.29 kg/plot (6.92 tons/ha) 

to 25.25 kg/plot (10.10 tons/ha) respectively.  

Results revealed that treatment combination applied at the rate 640 ml/ha NEB at 

(10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T7) significantly produced the 

highest grain yield with a mean of 25.25 kg/plot (10.10 tons/ha) however, comparable to 

the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T8) and 480 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T4) that had no significant effect to each other with a mean of  24.42 kg/plot 

(9.77 tons/ha) and 24.15 kg/plot (9.66 tons/ha), respectively. 

Application of NEB at the rate of 1500 ml/ha NEB blended on 6 bags/ha RR of 

NPK fertilizer (T14), 320 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T6) and 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T9) were not significant to each other however, produced significantly higher grain yield 

among other treatment combinations. Plants applied with the rate of 320 ml/ha NEB at (10 

and 45) DAT + 6 bags/ha RR of NPK fertilizer (T11) had also similar effect to the former 

treatment combinations (T14, T6, T9 and T11).  

Plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T5) and 240 ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of 

NPK fertilizer (T3) were similar to each other and produced significantly high grain yield. 

Similarly, plants applied at the rate of 320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR 

of NPK fertilizer (T10), 320 ml/ha NEB at (10 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T13) and 320 ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T12) had also produced significantly high grain yield, however insignificant to each other. 

On the other hand, plants applied at the rate of 120 ml/ha NEB at (5, 25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T2) attained the low grain yield among other 



treatment combinations however, significantly higher over the no NEB control plants with 

a mean of 17.29 kg/plot (6.92 tons/ha).  

Yield increase was obtained due to the adequate intake of essential nutrient 

provided by the complete plant food and the appropriate number and timing of NEB foliar 

spray or blended on RR of NPK fertilizer that enhances the nutrient to be readily available 

for the plant.  



Table 9. Computed grain yield in kilogram per plot based on 14 % MC as affected by  
different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 
(5, 25 and 55) DAT - 16.56 17.69 17.63 51.88 17.29g 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 19.69 20.00 19.38 59.06 19.69f 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 22.19 21.38 21.88 65.44 21.81de 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 23.50 24.75 24.19 72.44 24.15ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 160 22.94 22.50 22.19 67.63 22.54cde 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 320 22.81 24.06 23.81 70.69 23.56bc 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) DAT 640 24.50 25.31 25.94 75.75 25.25a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 23.88 25.00 24.38 73.25 24.42ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 480 23.25 22.94 23.56 69.75 23.25bc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 21.25 21.56 21.94 64.75 21.58e 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 23.13 23.31 22.94 69.38 23.13bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 21.88 21.25 20.88 64.00 21.33e 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 21.38 21.25 21.56 64.19 21.40e 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 23.75 23.38 24.19 71.31 23.77bc 

CV%      2.09 

HSD (0.05)      1.40 
 
 
 
 
 
 



Table 10. Computed grain yield tons per hectare based on 14 % MC as affected by different  
fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer 
at (5, 25 and 55) DAT - 6.63 7.08 7.05 20.75 6.92g 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 120 7.88 8.00 7.75 23.63 7.88f 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 240 8.88 8.55 8.75 26.18 8.73de 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 480 9.40 9.90 9.68 28.98 9.66ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

160 9.18 9.00 8.88 27.05 9.02cde 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

320 9.13 9.63 9.53 28.28 9.43bc 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

640 9.80 10.13 10.38 30.30 10.10a 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) 
DAT 

480 9.55 10.00 9.75 29.30 9.77ab 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) 
DAT 

480 9.30 9.18 9.43 27.90 9.30bc 

T10 – RR of NPK fertilizer 
+ NEB at (10 and 25) DAT 320 8.50 8.63 8.78 25.90 8.63e 

T11 – RR of NPK fertilizer 
+ NEB at (10 and 45) DAT 320 9.25 9.33 9.18 27.75 9.25bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 8.75 8.50 8.35 25.60 8.53e 

T13 – RR of NPK fertilizer 
+ NEB at (10 and 55) DAT 320 8.55 8.50 8.63 25.68 8.56e 

T14 – NEB blended on RR 
of NPK fertilizer at (5, 25 
and 55) DAT 

1500 9.50 9.35 9.68 28.53 9.51bc 

CV%      2.10 

HSD (0.05)      0.56 
 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB applied as a foliar spray applied at various dosages and application timing was 

evaluated to determine the effect on growth and yield increase of rice.  A soil application 

of NEB (blended on granular fertilizer) was also included as a comparison to evaluate the 

growth and yield of soil application compared to foliar application.   

The study was designed to fourteen treatments includes different rate of NEB by 

soil and foliar application, equal amount of RR NPK fertilizers and varying number and 

timing of application: 6 bags/ha RR of NPK fertilizer at (5, 25 and 55) DAT (T1); 120 

ml/ha NEB at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T2); 240 ml/ha NEB 

at (5, 25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T3); 480 ml/ha NEB at (5, 25 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T4); 160 ml/ha NEB at (10, 25, 45 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T5); 320 ml/ha NEB at (10, 25, 45 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T6); 640 ml/ha NEB at (10, 25, 45 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T7); 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T8); 480 ml/ha NEB at (10, 25 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T9); 320 ml/ha NEB at (10 and 25) DAT + 6 bags/ha RR of NPK fertilizer (T10); 

320 ml/ha NEB at (10 and 45) DAT + 6 bags/ha RR of NPK fertilizer (T11); 320 ml/ha 

NEB at (25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T12); 320 ml/ha NEB at (10 

and 55) DAT + 6 bags/ha RR of NPK fertilizer (T13); 1500 ml/ha NEB blended on 6 

bags/ha RR of NPK fertilizer (T14), respectively.  

 

 

 

 

 

 

 

 

 

 



Table 11a. Summary of agronomic data and grain yield 

TREATMENTS 

Tiller 

count 

at 30 

DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

Number 

of 

spikelet 

per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – RR of NPK fertilizer at (5, 25 
and 55) DAT 20.43g 17.93i 16.93f 150.00f 83.93e 

T2 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 24.50f 22.73h 21.90e 194.73e 89.21d 

T3 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 27.07def 25.47defgh 23.97cde 222.23bcd 93.27abc 

T4 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 31.53ab 29.13abc 26.87ab 235.93abc 95.23a 

T5 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 27.70cdef 25.73defg 24.07cde 222.83bc 94.40ab 

T6 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 29.40bcd 27.43bcd 25.73bc 233.93abc 94.04ab 

T7 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 33.73a 31.07a 28.63a 246.17a 96.82a 

T8 – RR of NPK fertilizer + NEB at 
(10, 25 and 55) DAT 32.40ab 29.77ab 27.13ab 241.30ab 96.66a 

T9 – RR of NPK fertilizer + NEB at 
(10, 25 and 55) DAT 29.37bcd 26.97cde 24.83bcd 228.40abc 93.86ab 

T10 – RR of NPK fertilizer + NEB 
at (10 and 25) DAT 26.27def 24.47efgh 22.67de 222.07bcd 91.10bcd 

T11 – RR of NPK fertilizer + NEB 
at (10 and 45) DAT 28.23cde 26.53cdef 24.47bcde 226.43bc 93.58ab 

T12 – RR of NPK fertilizer applied 
at (25 and 55) DAT 24.80f 23.53gh 22.07e 202.97de 89.67cd 

T13 – RR of NPK fertilizer + NEB 
at (10 and 55) DAT 25.77ef 24.10fgh 22.47de 221.23cd 91.04bcd 

T14 – NEB blended on RR of NPK 
fertilizer at (5, 25 and 55) DAT 30.57abc 27.90bcd 26.40abc 235.80abc 95.18a 

CV% 3.85 3.54 3.76 2.95 1.37 

HSD (0.05) 3.24 2.75 2.72 19.55 3.81 



Table 11b. Summary of agronomic data and grain yield  

TREATMENTS 

Weight 

of 1000 

grains 

(g) 

Plant 

height at 

30 DAT  

(cm) 

Plant 

height 

at 

harvest  

(cm) 

Grain 

Yield 

(kg/plot) 

Grain 

Yield 

(tons/ha) 

T1 – RR of NPK fertilizer at (5, 25 
and 55) DAT 24.77f 65.34e 99.50f 17.29g 6.92g 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 27.70e 70.23d 106.04e 19.69f 7.88f 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 28.15bcde 73.56abc 110.44cd 21.81de 8.73de 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 28.83abc 75.38ab 114.75ab 24.15ab 9.66ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 28.23bcde 70.79cd 107.89de 22.54cde 9.02cde 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 28.59abcd 74.82ab 113.52abc 23.56bc 9.43bc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 29.13a 76.12a 115.86a 25.25a 10.10a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 28.99ab 75.15ab 115.53a 24.42ab 9.77ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 28.41abcde 74.59ab 112.93abc 23.25bc 9.30bc 

T10 – RR of NPK fertilizer + NEB 
at (10 and 25) DAT 28.02cde 73.30abcd 110.08cd 21.58e 8.63e 

T11 – RR of NPK fertilizer + NEB 
at (10 and 45) DAT 28.39abcde 74.53ab 111.46bcd 23.13bcd 9.25bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 27.87de 72.54bcd 108.97de 21.33e 8.53e 

T13 – RR of NPK fertilizer + NEB 
at (10 and 55) DAT 27.92de 72.68bcd 110.04cd 21.40e 8.56e 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

28.64abcd 75.32ab 114.47ab 23.77bc 9.51bc 

CV% 1.05 1.40 1.18 2.09 2.10 

HSD (0.05) 0.88 3.08 3.92 1.40 0.56 
 

 

 

 

 



The following are significant findings observed on the duration of the study trial: 

1. Evaluation of fourteen treatments revealed that the plants applied with NEB increased all 

agronomic parameters and grain yield.  The increase in grain yield was statistically significant 

among all NEB treatments.  

2. The highest yield was 640 ml/ha NEB applied at 10, 25, 45 and 55 DAT yielding 10.10 tons/ha 

and had significant increase over all remaining treatments.  

3. The untreated control (no NEB, T1) produced the shortest plant height, lowest count of tiller, 

few number of panicle, few count of spikelet per panicle, lowest percent filled spikelet per 

panicle and lightest weight of 1000 grain and lowest grain yield compared to plants with 

treatment combinations applied with NEB that was evaluated. 

4. Based on the results, in order to produce the highest yield of 10.10 tons/ha, an increase of 3.18 

tons/ha over the untreated control yielding 6.92 tons/ha,  the application of NEB Root Exudates 

applied at the rate of 640 ml/ha NEB at 10, 25, 45 and 55 DAT is recommended.  
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment

Applicati

on Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 20.20 21.60 19.50 61.30 20.43g 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 24.30 25.20 24.00 73.50 24.50f 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 27.20 26.30 27.70 81.20 27.07def 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 29.30 33.20 32.10 94.60 31.53ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 27.20 28.30 27.60 83.10 27.70cdef 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 28.70 30.20 29.30 88.20 29.40bcd 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 33.70 32.70 34.80 101.20 33.73a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 31.20 33.40 32.60 97.20 32.40ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 28.90 30.90 28.30 88.10 29.37bcd 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 26.80 26.20 25.80 78.80 26.27def 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 28.40 29.10 27.20 84.70 28.23cde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 24.60 24.60 25.20 74.40 24.80f 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 27.10 24.80 25.40 77.30 25.77ef 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 28.80 30.50 32.40 91.70 30.57abc 

CV% 3.85 

HSD (0.05) 3.24 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2    4.0148      2.0074     1.73  3.37 5.53 
Treatment 13 491.6383   37.8183    32.53**  2.15 2.96 
Error 26   30.2252     1.1625     
Total 41 525.8783   

** = Highly significant 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 17.70 18.30 17.80 53.80 17.93i 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 22.40 23.70 22.10 68.20 22.73h 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 26.10 24.60 25.70 76.40 25.47defgh 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 27.60 30.20 29.60 87.40 29.13abc 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 26.00 25.80 25.40 77.20 25.73defg 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 26.40 28.40 27.50 82.30 27.43bcd 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 31.20 30.10 31.90 93.20 31.07a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 29.00 30.80 29.50 89.30 29.77ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 26.70 27.80 26.40 80.90 26.97cde 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 25.10 24.60 23.70 73.40 24.47efgh 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 26.50 27.40 25.70 79.60 26.53cdef 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 23.40 23.10 24.10 70.60 23.53gh 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 25.60 23.20 23.50 72.30 24.10fgh 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 26.60 27.90 29.20 83.70 27.90bcd 

CV%      3.54 

HSD (0.05)      2.75 
 
Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.1676          0.5838      0.70   3.37 5.53 
Treatment 13 433.7840       33.3680     39.74** 2.15 2.96 
Error 26   21.8324          0.8397                     
Total 41 456.7840                

** = Highly significant 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 17.00 16.20 17.60 50.80 16.93f 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 21.60 23.10 21.00 65.70 21.90e 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 25.30 23.20 23.40 71.90 23.97cde 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 25.80 27.60 27.20 80.60 26.87ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 24.30 23.80 24.10 72.20 24.07cde 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 25.20 26.70 25.30 77.20 25.73bc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 28.90 27.80 29.20 85.90 28.63a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 27.10 27.70 26.60 81.40 27.13ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 24.80 25.30 24.40 74.50 24.83bcd 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 23.80 22.40 21.80 68.00 22.67de 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 24.40 25.30 23.70 73.40 24.47bcde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 21.60 22.10 22.50 66.20 22.07e 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 23.50 21.60 22.30 67.40 22.47de 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 24.90 26.40 27.90 79.20 26.40abc 

CV%      3.76 

HSD (0.05)      2.72 
 
Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.1733   0.0867 0.11 3.37 5.53 
Treatment 13 333.2248 25.6327  31.13** 2.15 2.96 
Error 26   21.4067  0.8233    
Total 41 354.8048     

** = Highly significant 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly selected sample hills 
as affected by different fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 139.80 150.10 160.10 450.00 150.00f 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 209.20 189.70 185.30 584.20 194.73e 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 216.80 225.80 224.10 666.70 222.23bcd 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 235.20 240.10 232.50 707.80 235.93abc 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 220.10 229.10 219.30 668.50 222.83bc 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 231.20 240.10 230.50 701.80 233.93abc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 243.80 239.60 255.10 738.50 246.17a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 240.20 238.10 245.60 723.90 241.30ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 230.50 225.60 229.10 685.20 228.40abc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 218.30 226.30 221.60 666.20 222.07bcd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 225.10 230.80 223.40 679.30 226.43bc 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 210.20 200.10 198.60 608.90 202.97de 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 215.90 220.50 227.30 663.70 221.23cd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 236.20 233.10 238.10 707.40 235.80abc 

CV%      2.95 

HSD (0.05)      19.55 
 
Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2        14.3433       7.1717   0.17 3.37 5.53 
Treatment 13 23382.4974 1798.6536 42.55** 2.15 2.96 
Error 26   1098.9633     42.2678    
Total 41 24495.8040     

** = Highly significant 



Appendix Table 5a. Percent (%) field spikelet per panicle at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments.  

Treatment

Applicati

on Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 82.63 85.68 83.48 251.79 83.93e 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 89.13 88.14 90.37 267.64 89.21d 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 92.18 94.26 93.36 279.80 93.27abc 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 95.12 96.34 94.23 285.69 95.23a 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 94.23 93.63 95.34 283.20 94.40ab 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 93.26 95.71 93.14 282.11 94.04ab 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 96.51 98.12 95.84 290.47 96.82a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 97.23 96.47 96.28 289.98 96.66a 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 95.21 93.21 93.16 281.58 93.86ab 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 92.36 89.68 91.27 273.31 91.10bcd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 95.12 91.89 93.74 280.75 93.58ab 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 90.21 88.63 90.18 269.02 89.67cd 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 91.86 89.11 92.16 273.13 91.04bcd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 94.87 96.43 94.25 285.55 95.18a 

CV% 1.37 

HSD (0.05) 3.81 

Appendix Table 5b. Analysis of variance on percent (%) field spikelet per panicle at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      0.4012   0.2006 0.12 3.37 5.53 
Treatment 13  467.6888 35.9761 22.34** 2.15 2.96 
Error 26    41.8652    1.6102  
Total 41  509.9552 

** = Highly significant 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 24.63 25.38 24.31 74.32 24.77f 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 27.63 27.59 27.87 83.09 27.70e 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 27.89 28.21 28.36 84.46 28.15bcde 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 28.67 29.00 28.81 86.48 28.83abc 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 28.23 28.48 27.97 84.68 28.23bcde 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 28.65 28.79 28.34 85.78 28.59abcd 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 28.98 29.12 29.28 87.38 29.13a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 28.84 29.02 29.11 86.97 28.99ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 28.42 27.98 28.84 85.24 28.41abcde 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 28.45 27.84 27.78 84.07 28.02cde 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 28.44 27.94 28.78 85.16 28.39abcde 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 27.86 27.68 28.06 83.60 27.87de 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 27.73 28.11 27.91 83.75 27.92de 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 28.53 28.71 28.69 85.93 28.64abcd 

CV%      1.05 

HSD (0.05)      0.88 
 
Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by different fertilizer 
treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0529 0.0265   0.31 3.37 5.53 
Treatment 13 43.2940 3.3303 38.46** 2.15 2.96 
Error 26   2.2511 0.0866    
Total 41 45.5981     

** = Highly significant 

 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 63.25 67.36 65.42 196.03 65.34e 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 71.62 69.21 69.87 210.70 70.23d 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 73.21 73.36 74.11 220.68 73.56abc 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 75.74 76.23 74.16 226.13 75.38ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 70.08 71.08 71.21 212.37 70.79cd 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 75.21 74.39 74.87 224.47 74.82ab 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 77.53 76.22 74.60 228.35 76.12a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 75.36 73.89 76.21 225.46 75.15ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 74.64 75.16 73.98 223.78 74.59ab 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 73.25 73.68 72.98 219.91 73.30abcd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 73.71 75.87 74.02 223.60 74.53ab 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 73.15 72.64 71.84 217.63 72.54bcd 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 73.33 72.88 71.84 218.05 72.68bcd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 76.13 74.84 74.98 225.95 75.32ab 

CV%      1.40 

HSD (0.05)      3.08 
 
Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly selected 
sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.9755   0.9878 0.94 3.37 5.53 
Treatment 13 315.1699 24.2438 23.11** 2.15 2.96 
Error 26   27.2737   1.0490    
Total 41 344.4191     

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 97.36 102.02 99.11 298.49 99.50f 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 107.01 106.74 104.38 318.13 106.04e 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 111.08 109.63 110.60 331.31 110.44cd 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 114.36 114.61 115.27 344.24 114.75ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 110.18 107.12 106.38 323.68 107.89de 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 112.35 114.11 114.09 340.55 113.52abc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 115.23 117.16 115.18 347.57 115.86a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 114.28 115.84 116.47 346.59 115.53a 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 111.63 113.64 113.52 338.79 112.93abc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 109.11 109.36 111.78 330.25 110.08cd 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 110.23 112.46 111.68 334.37 111.46bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 108.71 110.46 107.73 326.90 108.97de 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 108.36 110.81 110.94 330.11 110.04cd 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 114.36 113.74 115.31 343.41 114.47ab 

CV%      1.18 

HSD (0.05)      3.92 
 
Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     6.5630  3.2815 1.93 3.37 5.53 
Treatment 13 758.2819 58.3294 34.28** 2.15 2.96 
Error 26   44.2431  1.7017    
Total 41 809.0880     

** = Highly significant 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by different fertilizer 
treatments.  

Treatment

Applicati

on Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 16.56 17.69 17.63 51.88 17.29g 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 19.69 20.00 19.38 59.06 19.69f 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 22.19 21.38 21.88 65.44 21.81de 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 23.50 24.75 24.19 72.44 24.15ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 22.94 22.50 22.19 67.63 22.54cde 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 22.81 24.06 23.81 70.69 23.56bc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 24.50 25.31 25.94 75.75 25.25a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 23.88 25.00 24.38 73.25 24.42ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 23.25 22.94 23.56 69.75 23.25bc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 21.25 21.56 21.94 64.75 21.58e 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 23.13 23.31 22.94 69.38 23.13bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 21.88 21.25 20.88 64.00 21.33e 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 21.38 21.25 21.56 64.19 21.40e 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 23.75 23.38 24.19 71.31 23.77bc 

CV% 2.09 

HSD (0.05) 1.40 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 14 % MC as affected 
by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.6575   0.3287 1.50 3.37 5.53 
Treatment 13 168.9330 12.9948 59.48** 2.15 2.96 
Error 26     5.6803   0.2185 
Total 41 175.2708 

** = Highly significant 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by different fertilizer 
treatments.  

Treatment 

Applicati

on Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at (5, 
25 and 55) DAT - 6.63 7.08 7.05 20.75 6.92g 

T2 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 120 7.88 8.00 7.75 23.63 7.88f 

T3 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 240 8.88 8.55 8.75 26.18 8.73de 

T4 – RR of NPK fertilizer + NEB 
at (5, 25 and 55) DAT 480 9.40 9.90 9.68 28.98 9.66ab 

T5 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 160 9.18 9.00 8.88 27.05 9.02cde 

T6 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 320 9.13 9.63 9.53 28.28 9.43bc 

T7 – RR of NPK fertilizer + NEB 
at (10, 25, 45 & 55) DAT 640 9.80 10.13 10.38 30.30 10.10a 

T8 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 9.55 10.00 9.75 29.30 9.77ab 

T9 – RR of NPK fertilizer + NEB 
at (10, 25 and 55) DAT 480 9.30 9.18 9.43 27.90 9.30bc 

T10 – RR of NPK fertilizer + 
NEB at (10 and 25) DAT 320 8.50 8.63 8.78 25.90 8.63e 

T11 – RR of NPK fertilizer + 
NEB at (10 and 45) DAT 320 9.25 9.33 9.18 27.75 9.25bcd 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 320 8.75 8.50 8.35 25.60 8.53e 

T13 – RR of NPK fertilizer + 
NEB at (10 and 55) DAT 320 8.55 8.50 8.63 25.68 8.56e 

T14 – NEB blended on RR of 
NPK fertilizer at (5, 25 and 55) 
DAT 

1500 9.50 9.35 9.68 28.53 9.51bc 

CV%      2.10 

HSD (0.05)      0.56 
 
Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on 14 % MC as affected 
by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2  0.1072 0.0536   1.52 3.37 5.53 
Treatment 13 27.0411 2.0801 59.12** 2.15 2.96 
Error 26   0.9147 0.0352      
Total 41 28.0630     

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 10 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 and 55) DAT T2- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 120 ml/ha 

T3- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 240 ml/ha 

T4- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT@ 480 ml/ha 

 

T5- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 160 ml/ha 

T6- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 320 ml/ha 

T7- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 640 ml/ha 

T8- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 



 

 

T9- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha

T10- RR of NPK fertilizer + NEB at (10 and 25) 
DAT @ 320 ml/ha 

T11- RR of NPK fertilizer + NEB at (10 and 45) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer applied at (25 and 55) 
DAT @ 320 ml/ha 

T13- RR of NPK fertilizer + NEB at (10 and 55) 
DAT @ 320 ml/ha 

T14- NEB blended on RR of NPK fertilizer at 
(5, 25 and 55) DAT @ 1500 ml/ha 



Figure 2. Representative sample plots per treatment at 20 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 and 55) DAT T2- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 120 ml/ha 

T3- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 240 ml/ha 

T4- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT@ 480 ml/ha 

 

T5- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 160 ml/ha 

T6- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 320 ml/ha 

T7- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 640 ml/ha 

T8- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 

T10- RR of NPK fertilizer + NEB at (10 and 25) 
DAT @ 320 ml/ha 

T11- RR of NPK fertilizer + NEB at (10 and 45) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer applied at (25 and 55) 
DAT @ 320 ml/ha 

T13- RR of NPK fertilizer + NEB at (10 and 55) 
DAT @ 320 ml/ha 

T14- NEB blended on RR of NPK fertilizer at 
(5, 25 and 55) DAT @ 1500 ml/ha 



Figure 3. Representative sample plots per treatment at 30 days after transplanting 
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T1- RR of NPK fertilizer at (5, 25 and 55) DAT T2- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 120 ml/ha 

T3- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 240 ml/ha 

T4- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT@ 480 ml/ha 

 

T5- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 160 ml/ha 

T6- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 320 ml/ha 

T7- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 640 ml/ha 

T8- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 

T10- RR of NPK fertilizer + NEB at (10 and 25) 
DAT @ 320 ml/ha 

T11- RR of NPK fertilizer + NEB at (10 and 45) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer applied at (25 and 55) 
DAT @ 320 ml/ha 

T13- RR of NPK fertilizer + NEB at (10 and 55) 
DAT @ 320 ml/ha 

T14- NEB blended on RR of NPK fertilizer at 
(5, 25 and 55) DAT @ 1500 ml/ha 



Figure 4. Representative sample plots per treatment at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 and 55) DAT T2- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 120 ml/ha 

T3- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT @ 240 ml/ha 

T4- RR of NPK fertilizer + NEB at (5, 25 and 55) 
DAT@ 480 ml/ha 

 

T5- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 160 ml/ha 

T6- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 320 ml/ha 

T7- RR of NPK fertilizer + NEB at (10, 25, 45 
& 55) DAT @ 640 ml/ha 

T8- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + NEB at (10, 25 and 
55) DAT @ 480 ml/ha 

T10- RR of NPK fertilizer + NEB at (10 and 25) 
DAT @ 320 ml/ha 

T11- RR of NPK fertilizer + NEB at (10 and 45) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer applied at (25 and 55) 
DAT @ 320 ml/ha 

T13- RR of NPK fertilizer + NEB at (10 and 55) 
DAT @ 320 ml/ha 

T14- NEB blended on RR of NPK fertilizer at 
(5, 25 and 55) DAT @ 1500 ml/ha 



Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 10 days after transplanting 



Experimental view of the area at 20 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 30 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at maturity stage 



Figure 6. Field activities of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Counting of tillers at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Counting of tillers at harvest 

Measuring of plant height at harvest 

Measuring of plant height at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 

Counting of spikelet 
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The Effect of NEB Root Exudates  

on the Growth and Yield of Cabbage (Brassica oleracea, L.) 

ABSTRACT 

This study was conducted at Barangay Gabaldon, Science 

City of Munoz, Nueva Ecija from November 2020 to February 2021 

to evaluate the efficacy of NEB on the growth and yield of cabbage. 

Results showed that the application of 8 ml/16L water of 

NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF statistically 

obtained significant increased on produced the shortest number of 

days to head formation, tallest plant at heading stage, heaviest 

average weight of head based on 10 sample plants, many number of 

head at harvest, heaviest total weight of marketable heads, heaviest 

average marketable head weight, lightest total weight of non-

marketable heads and highest increase of yield. 

Research findings revealed that in order to produce the 

highest yield of 49.37 tons per hectare, plants fertilized with 8 

ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + 

RRIF is recommended. 

I. INTRODUCTION

  Cabbage (Brassica oleracea) is considered as the one most important vegetables 

in the Philippines after tomato and eggplant (Bureau of Agricultural Statistics 1988). 

Cabbage is grown mainly in the mountains of Northern Luzon and is an important source 

of income for the people. Moreover, farmers need a more effective and reliable sources 

and materials for a higher increase in production. Major issues affecting cabbage 

production and particularly the fertilizer complements such as NEB that enhance the 

growth and increase of yield. In this trial, yield increase and growth of cabbage will be 

assessed based on number and timing of application of NEB. 

II. OBJECTIVES

1. To determine the yield increase of cabbage with different number and timing of NEB

foliar applications;

2. To take field pictures (side by side plot comparison as previously done on rice trials)

to document visual impact.



III. METHODOLOGY

1. Soil Analysis

Soil analysis results were accomplished in the soils laboratory for pH and N P K 

value by using the Soil Test Kit (STK) and served as basis for the application of 

recommended rate of inorganic fertilizer. 

2. Experimental Site

The trial was conducted at Barangay Gabaldon, Science City of Munoz, Nueva 

Ecija, Philippines. 

3. Cultural Management

a. Land Preparation

A farmland with an approximate area measuring 1,000 m2 was thoroughly

prepared by alternate plowing and harrowing operations using a mechanical farm 

tractor. Well prepared land was done to obtain good soil tilth.  

b. Crop Variety and Planting Method

Irodori cabbage variety with 85-95 days maturity was procured from a 

registered seed supplier and used in this trial.  One cabbage seed was sowed in seedling 

tray per hole and transplanted after 30 days at a distance of 50 cm x 40 cm between 

rows and seedlings, respectively. 

c. Fertilization

The inorganic fertilizer sources were 14-14-14 and 46-0-0 (Urea) as 

recommended by soil analysis. Inorganic fertilizer (14-14-14) was applied basally at 

1,120 grams/plot and urea (46-0-0) was applied during 20 DAT and 40 DAT with the 

same rate of 160 grams/plot. NEB was applied at the rate of 80 ml/ha and 160 ml/ha 

as foliar spray using a 320 L/ha spray volume of water as stated in the treatment 

summary.   

d. Pest and Weed Control

Control of insect pests were done using the registered and recommended rates 

of insecticides for cabbage. Plastic mulching was done to maintain the soil moisture 

of the bed and also controlling the weeds. Weed control was also done manually. 

e. Drainage and Irrigation

Irrigation was done before transplanting and next irrigation was followed on or 

after fertilization and when necessary to support the development of the cabbage. 



f. Harvesting 

Harvesting was manually done using sharp knife at maturity stage of head or 

head formation of the cabbage at 80 days after transplanting. 

 

IV. TREATMENT SUMMARY 

The following treatment summary including the rates and time of application were 

evaluated: 

 3 Early 
Apps  7, 14, 

21 DAT  

3 Apps                       
15, 30, 45 

DAT 

4 Apps                        
10, 20, 30, 40 

DAT 

6 Apps                                               
7, 14, 21, 28, 35, 42 DAT NEB/ha 

T1 ----- ----- ----- ----- ----- 

T2 0.25 ml/L ----- ----- ----- 240 ml/ha                              
80 ml/ha x 3 apps 

T3 0.5 ml/L ----- ----- ----- 480 ml/ha                              
160 ml/ha x 3 apps 

T4 ----- 0.25 ml/L ----- ----- 240 ml/ha                              
80 ml/ha x 3 apps 

T5 ----- 0.5 ml/L ----- ----- 480 ml/ha                              
160 ml/ha x 3 apps 

T6 ----- ----- 0.25 ml/L ----- 320 ml/ha                              
80 ml/ha x 4 apps 

T7 ----- ----- 0.5 ml/L ----- 640 ml/ha                              
160 ml/ha x 4 apps 

T8 ----- ----- ----- 0.25 ml/L 480 ml/ha                              
80 ml/ha x 6 apps 

T9 ----- ----- ----- 0.5 ml/L 960 ml/ha                              
160 ml/ha x 6 apps 

DAS – Days after Transplanting 

 

V. EXPERIMENTAL DESIGN  

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (3) blocks representing replication and each block was further 

subdivided into six (9) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 4 m by 4 m and a one-meter distance was 

provided between blocks and treatment plots. Levees were constructed to prevent fertilizer 

competition between adjacent plots and to facilitate the management of drainage and 

irrigation.  

 

 



VI. GATHERED DATA 

 

Agronomic data were measured using randomly selected samples per harvest area 

per plot. 

1. Number of days to head formation – This was taken at harvest by counting of days 

from the start of heading of cabbage based on 10 randomly selected sample plants 

per plot.  

2. Plant height (cm) at heading stage – Height of plant per plot at heading stage of 

cabbage were measured based on 10 randomly selected sample plants per plot.  

3. Average weight (g) of head – weight of 10 randomly selected samples heads per 

plot was taken and recorded. 

4. Number of plants per plot – This was taken by counting all number of heads 

harvested per plot.  

5. Total weight (kg) of marketable heads per plot. Total weight (kg) of marketable 

heads were recorded at harvested per plot. 

6. Average marketable head weight (kg) – Average marketable head weight (kg) were 

taken dividing the total marketable weight by the number of plants per plot.  

7. Total weight (kg) of non-marketable heads - Total weight (kg) of non-marketable 

heads were recorded at harvested per plot. 

8. Computed yield in tons per hectare – Marketable weight of heads per plot was 

converted into ton per hectare per plot.  

 

VII. STATISTICAL ANALYSIS 

 

  Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

 

 

 

 

 

 



VIII. EXPERIMENTAL FIELD LAY-OUT 
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IX. RESULTS AND DISCUSSION 

Tables 1 to 8 indicated the significant results of the study trial and discussions of 

the effect of fertilizer with or without NEB under different number and timing of 

application as foliar spray on the growth and yield of Irodori cabbage variety.    

Number of days to head formation 

Presented on Table 1 the effect of different treatment combinations on number of 

days to head formation and statistical analysis revealed highly significant differences 

among treatments, (Appendix Table 1b.).  

Comparison among means shown that the plants obtained a significantly shortest 

day to head formation were the treatment combinations at the rate of 8 ml/16L water of 

NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF and 8 ml/16L water of NEB applied 



at 10, 20, 30 and 40 DAT + RRIF, however had no significant differences to each other 

with a mean value of 29.33 days.  

Moreover, all remaining fertilizer treatment combinations had significantly shorter 

number of days to head formation over the NEB untreated plants with a longest day to head 

formation for 32.83 days  

 

Table 1. Number of days to head formation at harvest based on 10 randomly selected sample 

plants per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, ml/16L 

water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 32.70 33.20 32.60 98.50 32.83a 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 29.80 30.20 29.90 89.90 29.97b 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 30.10 29.80 29.80 89.70 29.90bc 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 29.90 29.70 30.10 89.70 29.90bc 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 30.10 30.00 29.90 90.00 30.00b 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 29.70 30.20 29.80 89.70 29.90bc 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 29.30 29.40 29.30 88.00 29.33c 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 29.80 29.60 30.10 89.50 29.83bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 29.20 29.50 29.30 88.00 29.33c 

CV%      0.70 

HSD (0.05)      0.61 

 

 

 Plant height (cm) at heading stage  

 

The effect of the different treatments on plant height at heading stage is presented 

on Table 2. Statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 2b.).  

The unfertilized plants produced the smallest height with a mean of 23.48 cm at 

heading stage. However, plants applied with the rate of 8 ml/16L water of NEB applied at 

7, 14, 21, 28, 35 and 42 DAT + RRIF gained significantly the tallest plant with a mean of 



29.96 cm but, comparable with the plants applied at the rate of 8 ml/16L water of NEB 

applied at 10, 20, 30 and 40 DAT + RRIF. Plants applied with 4 ml/16L water of NEB 

applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF, 4 ml/16L water of NEB applied at 10, 20, 

30 and 40 DAT + RRIF obtained taller plant height at heading stage and had no significant 

difference to each other however, comparable to the treatment combinations of 8 ml/16L 

water of NEB applied at 7, 14 and 21 DAT + RRIF (T3).  

Meanwhile, treatment combinations at the rate of 4 ml/16L water of NEB applied 

at 7, 14 and 21 DAT + RRIF, 8 ml/16L water of NEB applied at 15, 30 and 45 DAT + 

RRIF and 4 ml/16L water of NEB applied at 15, 30 and 45 DAT + RRIF had significantly 

tall plants at heading stage and were similar to each other however, comparable to the 

plants at (T3) with a mean of 28.03 cm, 27.73 cm and 26.99 cm, respectively. 

This shows that treatment combinations revealed the tallest plant when applied with 

NEB at is optimum dose, maximum number and proper timing of application. 

Table 2. Plant height (cm) at heading stage based on 10 randomly selected sample plants per plot 

as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 24.38 23.24 22.81 70.43 23.48e 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 27.12 28.35 28.61 84.08 28.03bcd 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 29.16 28.24 28.38 85.78 28.59abcd 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 27.06 26.89 27.02 80.97 26.99d 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 27.34 28.02 27.83 83.19 27.73cd 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 28.36 29.12 28.64 86.12 28.71abc 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 29.54 28.64 30.12 88.3 29.43ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 28.67 29.31 28.63 86.61 28.87abc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 30.23 29.36 30.28 89.87 29.96a 

CV%      2.10 

HSD (0.05)      1.70 

 

 



Average weight (g) of head at harvest 

 

Table 3 presented the data gathered on average weight (g) of head at harvest as 

affected by different fertilizer treatment combinations. Statistical analysis revealed highly 

significant differences on the effects of the different treatments over the unfertilized control 

plants, (Appendix Table 3b).   

Comparison among means presented that the plants applied at the rate of 8 ml/16L 

water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF and 8 ml/16L water of NEB 

applied at 10, 20, 30 and 40 DAT + RRIF with significantly heaviest average weight of 

head at harvest and had no significant  differences to each other however, comparable with 

the plants applied with 4 ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + 

RRIF with a mean of 1317.13 grams, 1295.27 grams and 1274.97 grams, respectively. 

Treatments 4 ml/16L water of NEB applied at 10, 20, 30 and 40 DAT + RRIF and 

8 ml/16L water of NEB applied at 7, 14 and 21 DAT + RRIF produced significantly heavier 

average weight of head at harvest however, had no significant differences to each other. 

Similarly, plants applied at the rate of 4 ml/16L water of NEB applied at 7, 14 and 21 DAT 

+ RRIF, 8 ml/16L water of NEB applied at 15, 30 and 45 DAT + RRIF and 4 ml/16L water 

of NEB applied at 15, 30 and 45 DAT + RRIF gained significantly heavy average weight 

of head at harvest however, had no significant differences to each other. 

 All other treatments obtained a heavy average weight of head at harvest over the 

untreated plants with a mean length of 784.17 grams.  

Results evaluated based on two different rate of NEB with equal amount of 

inorganic fertilizer showed significant increase on average weight of head at harvest based 

on 10 randomly selected sample plants per plot compared to the no NEB plants. It indicates 

that NEB sustained and helped the plant for its better growth and development.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3. Average weight (g) of head at harvest based on 10 randomly selected sample plants per 

plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,ml/16L 

water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 765.60 818.40 768.50 2352.50 784.17d 

T2 – NEB as foliar spray 

@ 7, 14 & 21 DAT 
4 1172.30 1176.30 1177.20 3525.80 1175.27c 

T3 – NEB as foliar spray 

@ 7, 14 & 21 DAT 
8 1228.40 1222.50 1229.80 3680.70 1226.90b 

T4 – NEB as foliar spray 

@ 15, 30 & 45 DAT 
4 1143.30 1132.20 1129.20 3404.70 1134.90c 

T5 – NEB as foliar spray 

@ 15, 30 & 45 DAT 
8 1169.30 1160.70 1163.40 3493.40 1164.47c 

T6 – NEB as foliar spray 

@ 10,20,30 & 40 DAT 
4 1257.30 1238.40 1216.40 3712.10 1237.37b 

T7 – NEB as foliar spray 

@ 10,20,30 & 40 DAT 
8 1317.30 1288.30 1280.20 3885.80 1295.27a 

T8 – NEB as foliar spray 

@ 7, 14, 21, 28, 35 & 42 

DAT 

4 1278.30 1269.30 1277.30 3824.90 1274.97ab 

T9 – NEB as foliar spray 

@ 7, 14, 21, 28, 35 & 42 

DAT 

8 1323.30 1288.50 1339.60 3951.40 1317.13a 

CV%      1.44 

HSD (0.05)      49.37 

 

 

Number of heads at harvest 

Highly significant effect of the different treatments on number of heads per plot at 

harvest is shown on Appendix table 4b. The results revealed that all plants treated with 

NEB as foliar spray produced higher number of heads at harvest, however had no 

significant effect to each other. Moreover, it was observed that control plants gained the 

fewest number of heads harvested per plot.  

  

 

 

 

 

 



Table 4. Number of heads harvested per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 56.00 55.00 54.00 165.00 55.00b 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 58.00 58.00 59.00 175.00 58.33a 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 59.00 60.00 58.00 177.00 59.00a 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 58.00 57.00 59.00 174.00 58.00a 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 59.00 59.00 58.00 176.00 58.67a 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 58.00 58.00 59.00 175.00 58.33a 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 57.00 57.00 58.00 172.00 57.33a 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 58.00 58.00 57.00 173.00 57.67a 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 59.00 58.00 58.00 175.00 58.33a 

CV% 1.35 

HSD (0.05) 2.26 

Total weight (kg) of marketable heads 

The total weight of marketable heads per plot as affected by different treatment 

combinations are presented on Table 5. A highly significant result was obtained on the total 

weight of marketable heads between different treatments (Appendix Table 5b).  

Comparison among means showed that the plants treated with 8 ml/16L water of 

NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF produced significantly heaviest total 

weight of marketable heads with a mean of 78.99 kg per plot however comparable to the 

plants treated with 8 ml/16L water of NEB applied at 10, 20, 30 and 40 DAT + RRIF and 

is also similar to the plants treated with 4 ml/16L water of NEB applied at 7, 14, 21, 28, 35 

and 42 DAT + RRIF.  

On the other hand, plants applied with 4 ml/16L water of NEB applied at 10, 20, 

30 and 40 DAT + RRIF gained significantly heavier total weight of marketable heads 

however, comparable to the plants treated with 8 ml/16L water of NEB applied at 7, 14 

and 21 DAT + RRIF with a mean of 74.10 grams and 73.45 grams, respectively.  



Moreover, remaining plants applied at the rate of 4 ml/16L water of NEB applied 

at 7, 14 and 21 DAT + RRIF, 8 ml/16L water of NEB applied at 15, 30 and 45 DAT + 

RRIF and 4 ml/16L water of NEB applied at 15, 30 and 45 DAT + RRIF were insignificant 

to each other however, produced significantly heavier total weight of marketable heads 

over the control plants with a mean of 45.56 grams.  

 

Table 5. Total weight (kg) of marketable heads per plot as affected by different fertilizer 

treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 44.79 46.67 45.21 136.67 45.56f 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 70.22 70.70 70.51 211.43 70.48e 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 73.46 73.17 73.73 220.36 73.45d 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 68.54 67.87 67.69 204.10 68.03e 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 70.04 69.58 69.74 209.36 69.79e 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 75.32 74.18 72.80 222.31 74.10cd 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 78.92 77.36 76.75 233.03 77.68ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 76.58 76.10 76.52 229.19 76.40bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 79.28 77.37 80.32 236.96 78.99a 

CV%      1.22 

HSD (0.05)      2.50 

 

Average marketable head weight (kg)     

Table 6 presents the average marketable head weight per plot as affected by 

different treatment combinations and varied with a mean ranges from 0.92 kg to 1.40 kg.  

Analysis of variance revealed a significant effect of the different treatments on average 

marketable head weight per plot, (Appendix Table 6b).  

Plants applied at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 

42 DAT + RRIF, 8 ml/16L water of NEB applied at 10, 20, 30 and 40 DAT + RRIF and 4 



ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF obtained 

significantly heaviest average marketable head weight but had no significant difference to 

each other with a mean of 1.40 kg, 1.40 kg and 1.39 kg, respectively. These treatments 

were also comparable with the plants applied at the rate of 4 ml/16L water of NEB applied 

at 10, 20, 30 and 40 DAT + RRIF with a mean of 1.32 kg.  

On the other hand, plants treated at the rate of 8 ml/16L water of NEB applied at 7, 

14 and 21 DAT + RRIF, 4 ml/16L water of NEB applied at 7, 14 and 21 DAT + RRIF and 

8 ml/16L water of NEB applied at 15, 30 and 45 DAT + RRIF were insignificant to each 

other and comparable to the plants fertilized with 4 ml/16L water of NEB applied at 15, 30 

and 45 DAT + RRIF however, produced significantly heavier average marketable head 

weight over the control plants with a mean of 0.92 kilograms.  

 

Table 6. Average marketable head weight (kg) per plot as affected by different fertilizer 

treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 0.88 0.95 0.94 2.77 0.92d 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 1.25 1.29 1.24 3.78 1.26bc 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 1.29 1.31 1.32 3.91 1.30bc 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 1.22 1.23 1.23 3.69 1.23c 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 1.25 1.24 1.29 3.78 1.26bc 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 1.37 1.30 1.30 3.97 1.32ab 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 1.43 1.38 1.40 4.21 1.40a 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 1.37 1.38 1.42 4.17 1.39a 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 1.39 1.38 1.43 4.21 1.40a 

CV%      2.19 

HSD (0.05)      0.08 

 

 

 



Total weight (kg) of non-marketable heads 

Table 7 presents the total weight of non-marketable heads per plot as affected by 

the different treatment combinations. Analysis of variance revealed significant different 

effect of the different treatments on total weight of non-marketable heads per plot, 

(Appendix Table 7b).  

Most treatments had no significant differences to each other however, gained the 

lightest total weight of non-marketable heads except the plants treated with 8 ml/16L water 

of NEB applied at 15, 30 and 45 DAT + RRIF (T5). This was due to the infestation of 

insect pests during the constant changes of unfavorable weather occurrence in the trial site. 

Conversely, control plants produced significantly heaviest weight of non-marketable heads 

per plot.   

 

Table 7. Total weight (kg) of non-marketable heads per plot as affected by different fertilizer 

treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 3.73 4.95 5.00 13.68 4.56a 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 1.52 2.48 1.70 5.70 1.90b 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 1.47 3.30 1.67 6.44 2.15b 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 1.49 1.65 3.30 6.44 2.15b 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 2.30 2.48 3.36 8.14 2.71ab 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 2.24 0.92 2.54 5.70 1.90b 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 1.52 0.83 2.50 4.85 1.62b 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 1.45 2.51 2.47 6.43 2.14b 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 1.48 1.65 1.67 4.80 1.60b 

CV%      28.99 

HSD (0.05)      1.94 

 

    

         



 Computed yield in tons per hectare (t/ha) 

Presented on Table 8 a highly significant results on yield influenced by different 

treatments that were evaluated. Analysis of variance also revealed significant differences 

on the effect of the different treatments on head yield (tons per hectare), (Appendix Table 

8).  

Significantly highest yield of 49.37 tons per hectare was produced by plants treated 

at the rate of 8 ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + RRIF 

however, comparable to the plants fertilized with 8 ml/16L water of NEB applied at 10, 

20, 30 and 40 DAT + RRIF (T7) with a mean of 48.55 tons per hectare. This was followed 

by the application of 4 ml/16L water of NEB applied at 7, 14, 21, 28, 35 and 42 DAT + 

RRIF that produced significantly higher yield of 47.75 tons per hectare similar to T7.  

On the other hand, plants applied with 4 ml/16L water of NEB applied at 10, 20, 

30 and 40 DAT + RRIF gained significantly higher yield however, comparable to the plants 

treated with 8 ml/16L water of NEB applied at 7, 14 and 21 DAT + RRIF with a mean of 

46.31 tons per hectare and 45.91 tons per hectare, respectively.  

Moreover, remaining plants applied at the rate of 4 ml/16L water of NEB applied 

at 7, 14 and 21 DAT + RRIF, 8 ml/16L water of NEB applied at 15, 30 and 45 DAT + 

RRIF and 4 ml/16L water of NEB applied at 15, 30 and 45 DAT + RRIF were insignificant 

to each other however, produced significantly higher yield over the control plants with a 

mean of 28.47 tons per hectare.  

Application of NEB became more effective when combined with recommended 

inorganic fertilizer to sustain the inability of the plants to supply sufficient nutrients to 

maintain its normal growth and development for a higher increase of yield. 



Table 8. Computed yield in tons per hectare per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,ml/16

L water 

Replication 
Total Mean 

I II III 

T1 – Control (RRIF) none 27.99 29.17 28.26 85.42 28.47f 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 43.89 44.19 44.07 132.14 44.05e 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 45.92 45.73 46.08 137.73 45.91d 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 42.84 42.42 42.31 127.56 42.52e 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 43.77 43.49 43.59 130.85 43.62e 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 47.07 46.37 45.50 138.94 46.31cd 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 49.32 48.35 47.97 145.64 48.55ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 47.86 47.56 47.82 143.25 47.75bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 49.55 48.36 50.20 148.10 49.37a 

CV%      1.22 

HSD (0.05)      1.56 

 

X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB as foliar spray with the different amount of inorganic fertilizer applied at 

different set of number and timing was evaluated in order to determine the effect on growth 

and yield of cabbage.  

 

The following are significant findings observed on the duration of the study trial.  

1. The evaluation of nine treatments revealed that the plants applied with NEB in 

combination with RRIF increased all agronomic parameters and grain yield. The 

increase in yield was statistically significant among treatment combinations.  

2. The highest yield was obtained from the rate of 8 ml/16L water of NEB applied as 

foliar spray at (7, 14, 21, 28, 35 & 42) DAT that produced 49.37 tons/ha that had 

significant increase over all remaining treatments.  

3. The control plants with recommended rate of inorganic fertilizer only that was 

evaluated produced the longest number of days to head formation, shortest plant at 



heading stage, lightest average weight of head based on 10 sample plants, fewest 

number of head at harvest, lightest total weight of marketable heads, lightest average 

marketable head weight, heaviest total weight of non-marketable heads and lowest 

yield compared to plants with treatment combinations applied with NEB and inorganic 

fertilizer. 

4. Based on the results, in order to produce the maximum yield of 49.37 tons/ha, the 

application of NEB Root Exudates from the rate of 8 ml/16L water as foliar spray at 

(7, 14, 21, 28, 35 & 42) DAT is recommended.  

 

 

Table 9a. Summary of agronomic data and yield  

TREATMENTS 

No. of 

days to 

head 

formation 

Plant 

height at 

heading 

stage 

(cm) 

Average 

head at 

harvest, g 

No. of 

heads per 

plot 

Total 

weight of 

marketable 

heads per 

plot, kg  

T1 – Control (RRIF) 32.83a
 23.48e

 784.17d
 55.00b

 45.56f
 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
29.97b

 28.03bcd
 1175.27c

 58.33a
 70.48e

 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
29.90bc

 28.59abcd
 1226.90b

 59.00a
 73.45d

 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
29.90bc

 26.99d
 1134.90c

 58.00a
 68.03e

 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
30.00b

 27.73cd
 1164.47c

 58.67a
 69.79e

 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
29.90bc

 28.71abc
 1237.37b

 58.33a
 74.10cd

 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
29.33c 29.43ab 1295.27a 57.33a 77.68ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
29.83bc 28.87abc 1274.97ab 57.67a 76.40bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
29.33c 29.96a 1317.13a 58.33a 78.99a 

CV% 0.70 2.10 1.44 1.35 1.22 

HSD (0.05) 0.61 1.70 49.37 2.26 2.50 

 

 

 



Table 9b. Summary of agronomic data and yield  

TREATMENTS 

Average 

marketable 

head weight 

(kg) per plot 

Total weight of 

non-marketable 

heads per plot, 

kg 

Computed 

yield, tons per 

hectare 

T1 – Control (RRIF) 4.56a
 23.48e

 28.47f
 

T2 – NEB as foliar spray @ 7, 14 & 

21 DAT 
1.90b

 28.03bcd
 44.05e

 

T3 – NEB as foliar spray @ 7, 14 & 

21 DAT 
2.15b

 28.59abcd
 45.91d

 

T4 – NEB as foliar spray @ 15, 30 & 

45 DAT 
2.15b

 26.99d
 42.52e

 

T5 – NEB as foliar spray @ 15, 30 & 

45 DAT 
2.71ab

 27.73cd
 43.62e

 

T6 – NEB as foliar spray @ 10,20,30 

& 40 DAT 
1.90b

 28.71abc
 46.31cd

 

T7 – NEB as foliar spray @ 10,20,30 

& 40 DAT 
1.62b 29.43ab 48.55ab 

T8 – NEB as foliar spray @ 7, 14, 21, 

28, 35 & 42 DAT 
2.14b 28.87abc 47.75bc 

T9 – NEB as foliar spray @ 7, 14, 21, 

28, 35 & 42 DAT 
1.60b 29.96a 49.37a 

CV% 28.99 2.10 1.22 

HSD (0.05) 1.94 1.70 1.56 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDICES



Appendix Table 1a. Number of days to head formation at harvest based on 10 randomly selected 

sample plants per plot as affected by different fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant 

Difference (HSD) Test at 5% level of significance. 

 

 

 

Appendix Table 1b. Analysis of variance on number of days to head formation at harvest based on  

10 randomly selected sample plants per plot as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0622        0.70   0.5112 3.63 6.22 

Treatment 8 26.5933        3.3242     74.79**  2.59 3.89 

Error 16 0.7111        0.0444                     

Total 26 27.3667              
**= highly significant 

 

 

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 32.70 33.20 32.60 98.50 32.83a 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 29.80 30.20 29.90 89.90 29.97b 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 30.10 29.80 29.80 89.70 29.90bc 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 29.90 29.70 30.10 89.70 29.90bc 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 30.10 30.00 29.90 90.00 30.00b 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 29.70 30.20 29.80 89.70 29.90bc 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 29.30 29.40 29.30 88.00 29.33c 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 29.80 29.60 30.10 89.50 29.83bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 29.20 29.50 29.30 88.00 29.33c 

CV%      0.70 

HSD (0.05)      0.61 



 Appendix Table 2a. Plant height (cm) at heading stage based on 10 randomly selected sample 

plants per plot as affected by different fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

Appendix Table 2b. Analysis of variance on plant height (cm) at heading stage based on 10 

randomly selected sample plants per plot as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0745       0.0372     0.11  3.63 6.22 

Treatment 8 87.1211      10.8901    31.70**  2.59 3.89 

Error 16 5.4965       0.3435

Total 26 92.6921      
**= highly significant 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 24.38 23.24 22.81 70.43 23.48e 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 27.12 28.35 28.61 84.08 28.03bcd 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 29.16 28.24 28.38 85.78 28.59abcd 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 27.06 26.89 27.02 80.97 26.99d 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 27.34 28.02 27.83 83.19 27.73cd 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 28.36 29.12 28.64 86.12 28.71abc 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 29.54 28.64 30.12 88.3 29.43ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 28.67 29.31 28.63 86.61 28.87abc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 30.23 29.36 30.28 89.87 29.96a 

CV% 2.10 

HSD (0.05) 1.70 



 Appendix Table 3a. Average weight (g) of head at harvest based on 10 randomly selected 

sample plants per plot as affected by different fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

 

 

Appendix Table 3b. Analysis of variance on average weight (g) of head at harvest based on  

10 randomly selected sample plants per plot as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 341.9074      170.9537      0.59   3.63 6.22 

Treatment 8 616718.1763    77089.7720    266.80**   2.59 3.89 

Error 16 4623.1593      288.9475                     

Total 26 621683.2430     
**= highly significant 

 

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 765.60 818.40 768.50 2352.50 784.17d 

T2 – NEB as foliar spray 

@ 7, 14 & 21 DAT 
4 1172.30 1176.30 1177.20 3525.80 1175.27c 

T3 – NEB as foliar spray 

@ 7, 14 & 21 DAT 
8 1228.40 1222.50 1229.80 3680.70 1226.90b 

T4 – NEB as foliar spray 

@ 15, 30 & 45 DAT 
4 1143.30 1132.20 1129.20 3404.70 1134.90c 

T5 – NEB as foliar spray 

@ 15, 30 & 45 DAT 
8 1169.30 1160.70 1163.40 3493.40 1164.47c 

T6 – NEB as foliar spray 

@ 10,20,30 & 40 DAT 
4 1257.30 1238.40 1216.40 3712.10 1237.37b 

T7 – NEB as foliar spray 

@ 10,20,30 & 40 DAT 
8 1317.30 1288.30 1280.20 3885.80 1295.27a 

T8 – NEB as foliar spray 

@ 7, 14, 21, 28, 35 & 42 

DAT 

4 1278.30 1269.30 1277.30 3824.90 1274.97ab 

T9 – NEB as foliar spray 

@ 7, 14, 21, 28, 35 & 42 

DAT 

8 1323.30 1288.50 1339.60 3951.40 1317.13a 

CV%      1.44 

HSD (0.05)      49.37 



Appendix Table 4a. Number of heads harvested per plot as affected by different fertilizer      

treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

 

 

 

Appendix Table 4b. Analysis of variance on number of heads harvested per plot as affected  

by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.2963        0.1481      0.24   3.63 6.22 

Treatment 8 33.4074        4.1759      6.89**   2.59 3.89 

Error 16 9.7037        0.6065                     

Total 26 43.4074           
**= highly significant 

 

  

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 56.00 55.00 54.00 165.00 55.00b 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 58.00 58.00 59.00 175.00 58.33a 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 59.00 60.00 58.00 177.00 59.00a 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 58.00 57.00 59.00 174.00 58.00a 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 59.00 59.00 58.00 176.00 58.67a 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 58.00 58.00 59.00 175.00 58.33a 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 57.00 57.00 58.00 172.00 57.33a 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 58.00 58.00 57.00 173.00 57.67a 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 59.00 58.00 58.00 175.00 58.33a 

CV%      1.35 

HSD (0.05)      2.26 



 Appendix Table 5a. Total weight (kg) of marketable heads per plot as affected by different 

fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

 

 

Appendix Table 5b. Analysis of variance on total weight (kg) of marketable heads per plot as 

affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 1.1981        0.5991      0.81   3.63 6.22 

Treatment 8 2426.5214      303.3152    409.98**   2.59 3.89 

Error 16 11.8373        0.7398                     

Total 26 2439.5568     
**= highly significant 

 

 

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 44.79 46.67 45.21 136.67 45.56f 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 70.22 70.70 70.51 211.43 70.48e 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 73.46 73.17 73.73 220.36 73.45d 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 68.54 67.87 67.69 204.10 68.03e 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 70.04 69.58 69.74 209.36 69.79e 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 75.32 74.18 72.80 222.31 74.10cd 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 78.92 77.36 76.75 233.03 77.68ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 76.58 76.10 76.52 229.19 76.40bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 79.28 77.37 80.32 236.96 78.99a 

CV%      1.22 

HSD (0.05)      2.50 



 Appendix Table 6a. Average marketable head weight (kg) per plot as affected by different 

fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance. 

 

 

Appendix Table 6b. Analysis of variance on average marketable head weight (kg) per plot as 

affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0010        0.0005      0.63   3.63 6.22 

Treatment 8 0.5252        0.0657     83.71**  2.59 3.89 

Error 16 0.0125        0.0008                     

Total 26 0.5388          
**= highly significant 

  

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 0.88 0.95 0.94 2.77 0.92d 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 1.25 1.29 1.24 3.78 1.26bc 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 1.29 1.31 1.32 3.91 1.30bc 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 1.22 1.23 1.23 3.69 1.23c 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 1.25 1.24 1.29 3.78 1.26bc 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 1.37 1.30 1.30 3.97 1.32ab 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 1.43 1.38 1.40 4.21 1.40a 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 1.37 1.38 1.42 4.17 1.39a 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 1.39 1.38 1.43 4.21 1.40a 

CV%      2.19 

HSD (0.05)      0.08 



 Appendix Table 7a. Total weight (kg) of non-marketable heads per plot as affected by different 

fertilizer treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

 

 

Appendix Table 7b. Analysis of variance on total weight (kg) of non-marketable heads per plot 

as affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 2.7303        1.3652      3.06  3.63 6.22 

Treatment 8 19.8806        2.4851      5.58**   2.59 3.89 

Error 16 7.1296        0.4456                     

Total 26 29.7406                                   
**= highly significant 

 

 

 

 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 3.73 4.95 5.00 13.68 4.56a 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 1.52 2.48 1.70 5.70 1.90b 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 1.47 3.30 1.67 6.44 2.15b 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 1.49 1.65 3.30 6.44 2.15b 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 2.30 2.48 3.36 8.14 2.71ab 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 2.24 0.92 2.54 5.70 1.90b 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 1.52 0.83 2.50 4.85 1.62b 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 1.45 2.51 2.47 6.43 2.14b 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 1.48 1.65 1.67 4.80 1.60b 

CV%      28.99 

HSD (0.05)      1.94 



 Appendix Table 8a. Computed yield in tons per hectare per plot as affected by different fertilizer 

treatments. 

Means not sharing letter in common differ significantly by Tukeys’s Honest Significant Difference 

(HSD) Test at 5% level of significance.  

Appendix Table 8b. Analysis of variance on computed yield in tons per hectare per plot as 

affected by different fertilizer treatments. 

Source of 

variance 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.4607       0.2303     0.80  3.63 6.22 

Treatment 8 947.7599     118.4700   411.31**  2.59 3.89 

Error 16 4.6085       0.2880

Total 26 952.8291       
**= highly significant 

Treatments 

Rate of 

Application 

ml/16 L 

water 

Replication 

Total Mean 

I II III 

T1 – Control (RRIF) none 27.99 29.17 28.26 85.42 28.47f 

T2 – NEB as foliar spray @ 

7, 14 & 21 DAT 
4 43.89 44.19 44.07 132.14 44.05e 

T3 – NEB as foliar spray @ 

7, 14 & 21 DAT 
8 45.92 45.73 46.08 137.73 45.91d 

T4 – NEB as foliar spray @ 

15, 30 & 45 DAT 
4 42.84 42.42 42.31 127.56 42.52e 

T5 – NEB as foliar spray @ 

15, 30 & 45 DAT 
8 43.77 43.49 43.59 130.85 43.62e 

T6 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
4 47.07 46.37 45.50 138.94 46.31cd 

T7 – NEB as foliar spray @ 

10,20,30 & 40 DAT 
8 49.32 48.35 47.97 145.64 48.55ab 

T8 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
4 47.86 47.56 47.82 143.25 47.75bc 

T9 – NEB as foliar spray @ 

7, 14, 21, 28, 35 & 42 DAT 
8 49.55 48.36 50.20 148.10 49.37a 

CV% 1.22 

HSD (0.05) 1.56 
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Figure 1. Representative sample plants per plot at 30 DAT 

 

T1- Control (RRIF)
T2- NEB as foliar spray @ 7, 14 & 21 DAT 

(4 ml/16 L water)

T3- NEB as foliar spray @ 7, 14 & 21 DAT 

(8 ml/16 L water)
T4-NEB as foliar spray @ 15, 30 & 45 DAT 

(4 ml/16 L water)

T5-NEB as foliar spray @ 15, 30 & 45 DAT 

(8 ml/16 L water)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- NEB as foliar spray @ 7, 14, 21, 28, 35 

& 42 DAT (4 ml/16 L water) 

 

T9-NEB as foliar spray @ 7, 14, 21, 28, 35 & 

42 DAT (8 ml/16 L water) 

 

T6- NEB as foliar spray @ 10,20,30 & 40 DAT 

(4 ml/16 L water) 

 

T7- NEB as foliar spray @ 10,20,30 & 40 

DAT (8 ml/16 L water) 

 



Figure 2. Representative sample plants per plot at 50 DAT 

 

T1- Control (RRIF) T2- NEB as foliar spray @ 7, 14 & 21 DAT 

(4 ml/16 L water)

T3- NEB as foliar spray @ 7, 14 & 21 DAT 

(8 ml/16 L water)
T4-NEB as foliar spray @ 15, 30 & 45 DAT 

(4 ml/16 L water)

T5-NEB as foliar spray @ 15, 30 & 45 DAT 

(8 ml/16 L water)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- NEB as foliar spray @ 10,20,30 & 40 DAT 

(4 ml/16 L water) 

 

T7- NEB as foliar spray @ 10,20,30 & 40 

DAT (8 ml/16 L water) 

 

T8- NEB as foliar spray @ 7, 14, 21, 28, 35 

& 42 DAT (4 ml/16 L water) 

 

T9-NEB as foliar spray @ 7, 14, 21, 28, 35 & 

42 DAT (8 ml/16 L water) 

 



Figure 3. Representative sample plants per plot at 70 DAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB as foliar spray @ 7, 14 & 21 DAT 

(4 ml/16 L water) 

T3- NEB as foliar spray @ 7, 14 & 21 DAT 

(8 ml/16 L water) 

 

T4-NEB as foliar spray @ 15, 30 & 45 DAT 

(4 ml/16 L water) 

 

T5-NEB as foliar spray @ 15, 30 & 45 DAT 

(8 ml/16 L water) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- NEB as foliar spray @ 10,20,30 & 40 DAT 

(4 ml/16 L water) 

 

T7- NEB as foliar spray @ 10,20,30 & 40 

DAT (8 ml/16 L water) 

 

T8- NEB as foliar spray @ 7, 14, 21, 28, 35 

& 42 DAT (4 ml/16 L water) 

 

T9-NEB as foliar spray @ 7, 14, 21, 28, 35 & 

42 DAT (8 ml/16 L water) 

 



Figure 4. General view of the experimental area 

Experimental view of area at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 50 DAT 



Experimental view of area at 70 DAT 



Figure 5. Representative sample heads applied with NEB versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 1 Treatment 3 vs Treatment 1 

Treatment 4 vs Treatment 1 

 

Treatment 5 vs Treatment 1 

Treatment 6 vs Treatment 1 Treatment 7 vs Treatment 1 

Treatment 8 vs Treatment 1 Treatment 9 vs Treatment 1 



Figure 6. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing of experimental area Transplanting of seedlings 

Spraying of treatment application Harvesting 



Effect of NEB Root Exudates on the Growth and Yield of rice 

Applied by Foliar to the Rice Seed Bed and Foliar Application 

I. Cooperating proponents:
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LOT 625 



Effect of NEB Root Exudates on the Growth and Yield of rice 

Applied by Foliar to the Rice Seed Bed and Foliar Application 

Belinda G. Elming 

ABSTRACT 

This study was conducted to determine the effect of NEB Root Exudates as 
foliar spray on field or nursery seed bed and both with recommended rate 
of inorganic fertilizer applied at different combination of number and on the 
growth and yield increase of rice. It was also intended to evaluate the 
comparison between the NEB applied once or twice with RRIF in foliar 
application. 

The study design included 6 bags/ha of NPK fertilizer at (5, 25 & 50) DAT 
(T1); 176 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK 
fertilizer (T2); 176 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of 
NPK fertilizer (T3); 200 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR 
of NPK fertilizer (T4); 120 ml/ha NEB at nursery and 25 DAT + 6 bags/ha 
RR of NPK fertilizer (T5); 200 ml/ha NEB at nursery and 55 DAT + 6 
bags/ha RR of NPK fertilizer (T6); 120 ml/ha NEB at nursery and 55 DAT 
+ 6 bags/ha RR of NPK fertilizer (T7); 240 ml/ha NEB at nursery and 25
DAT + 6 bags/ha RR of NPK fertilizer (T8); 240 ml/ha NEB at nursery and
55 DAT + 6 bags/ha RR of NPK fertilizer (T9); 160 ml/ha NEB at nursery
+ 6 bags/ha RR of NPK fertilizer (T10); 320 ml/ha NEB at (25 and 55) DAT
+ 6 bags/ha RR of NPK fertilizer (T11); 160 ml/ha NEB at (25 and 55) DAT
+ 6 bags/ha RR of NPK fertilizer (T12); 160 ml/ha NEB at 25 DAT + 6
bags/ha RR of NPK fertilizer (T13); 160 ml/ha NEB at 55 DAT + 6 bags/ha
RR of NPK fertilizer (T14), respectively.

Results showed statistically significant increases on the number of tillers at 
(30 DAT and harvest), panicle count at harvest, number of spikelet per 
panicle, percent filled spikelet, weight of 1000 grain, average plant height 
at (30 DAT and harvest), grain yield and percent milling recovery.  

Research findings revealed that in order to produce the highest grain yield 
of 9.96 tons/ha, the highest percent filled spikelet of 96.29% and highest 
percent milling recovery of 68.76% during dry planting season, plants 
fertilized with 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of 
NPK fertilizer (T8) is recommended. 



I. INTRODUCTION

Rice is considered as staple food in the Philippines and is also one of the most 

livelihood source of the Filipinos. Rice producers and researchers aim to provide a more 

advanced and highly adaptable nutrient for the growth and development of rice in order to 

provide higher production increase of rice. 

The proper and balanced application of fertilizers is one of the most important factors 

for increasing the yield and quality of the production of rice. Optimizing the material inputs 

such as fertilizer dosage and selecting high yielding variety of rice will be applied are 

necessary. Therefore, there is an imperative need to provide the required nutrients by the 

use of supplementary products such as NEB Root Exudates to help the releasing of 

additional nutrients needed for plant growth to produce higher yield.   

NEB Root Exudates promotes growth and development of the whole plants, including 

larger and more complex root systems, thus making the plant more efficient in absorbing 

nutrients from a greater depth and volume of soil. The overall effect of product is to make 

plants more efficient on using applied fertilizer as well as to survive in soils of low fertility 

level. Growth of plants will be more vigorous and so therefore higher yield of crops is 

expected if shoots and roots of the plants are vigorous and have access to additional 

nutrients.  

This study was conducted to determine the efficient combination of number and 

timing of NEB fertilizer enhancer application on rice and to assess the comparison between the 

NEB applied to nursery (rice seed bed) and field with RR of NPK fertilizer at minimum number of 

NEB field applications as foliar spray.  

II. OBJECTIVES

1. Determine the optimal nursery application dosage;

2. Determine if nursery applications impact yield;

3. Determine the best application of NEB with only 1 or 2 applications.

4. Collect pictures to document visual advantages (both at nursery and field).



III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from January 

2021 to April 2021. 

 

IV. METHODOLOGY 

 

1. Soil Analysis 

Soil analysis results were accomplished by using the soil test kit which served as 

basis for the recommended rate of inorganic fertilizer.  

2. Cultural Management 

a. Land Preparation 

An irrigated farm with an approximate area measuring 1,750 m2 was thoroughly 

prepared by plowing, harrowing and levelling using a mechanical farm tractor and 

hand tractor. Bunds were also constructed to prevent the leaching of fertilizer to 

adjacent plots.   

 

b.  Crop Variety and Planting Method 

NSIC 222 rice variety was used and procured from a registered seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for 

proper seedling growth. Twenty-five day old seedlings were transplanted in straight 

line method using 2-3 seedlings per hill with a planting distance of 20 x 20 

centimeters between hills and rows.  

 

c. Fertilization 

 The recommended NPK fertilizer sources were 14-14-14 and 46-0-0 (Urea). 

The rate of inorganic fertilizer (6 bags per hectare) was applied in three split 

applications where 100 kg/ha (14-14-14) was applied basally, 100 kg/ha Urea was 

applied at tillering stage and 100 kg/ha at panicle initiation stage. NEB was applied 

in foliar spray as stated in the treatment summary.   

 

 

 

 



d. Insects and Pests, Diseases and Weeds Control

Control of insect pests and diseases were administered using the registered 

and recommended rates of insecticides and fungicides for rice. Weed control was 

done through the use of herbicides in killing or controlling the weeds. Manual weed 

control was done by pulling remaining weeds when herbicide is not advisable to 

apply at reproductive stage. 

e. Drainage and Irrigation

The plots were maintained 3 cm depth of water as per requirement of the 

crop in non-stress treatment. Drainage of rice field was properly designed and 

constructed by creating networks which excess or “unwanted” water was drained 

especially during the rainy months. Repairing of bunds were also done such as the 

holes and cracks to avoid fertilizer leaching to adjacent plots. 

f. Harvesting

Harvesting was manually done twice at maturity stage of the grain at 88 

DAT on April 18, 2021 (Treatment 2, 3, 4, 5, 6, 7 8 and 9) and 90 DAT on April 

20, 2021 (Treatment 1, 11, 12, 13 and 14). 



V. TREATMENT SUMMARY

The following treatment summary including the rates and time of application were
evaluated:

VI. Experimental Design

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into eighth (14) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot. 



VII. Data Gathered 

 

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were counted 

based on 10 randomly selected sample hills per plot.  

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner 

row were randomly taken and counted per plot.  

3. Panicle count at harvest - The number of panicle per plot at harvest were counted based 

on 10 randomly selected sample hills per plot. 

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by 

counting the number of grain per panicle consisting of both filled and unfilled grain 

from 10 randomly selected sample hills per plot. 

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula 

below based on 10 randomly selected sample hills per plot. 

 

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
 𝒙 100   

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains 

randomly chosen from the sample corrected to 14% moisture content (MC). Moisture 

content was determined by using moisture meter. 

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the plant 

to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample hills 

per plot.   

8. Average plant height at harvest (cm) – Height was measured from the base of the plant 

to the tip of the tallest panicles at harvest based on 10 randomly selected sample hills 

per plot.   

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the harvest 

area at least (2.5 m x 2.5 m) at 14% MC using the following formula:  

 

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥  

25 𝑚2

𝑝𝑙𝑜𝑡
   



10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield from 

the area and was converted into tons per hectare at 14% MC using the following 

formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

11. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the 

weight of milled rice to the total weight of grain, expressed in percent using the 

following formula. 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100   

 
VIII. Statistical Analysis  

 Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

IX. Experimental Field Lay-out 
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X. RESULTS AND DISCUSSION

Tables 1 to 11 indicated the significant results of the study and discussions of the 

effect of NEB to nursery and field with different number and timing of foliar application 

on the growth and yield increase of rice in combination to the RR of NPK fertilizer and to 

control plants without NEB.

Average tiller count at 30 DAT 

Presented on Table 1 is the effect of different treatment combinations on tiller count 

at 30 DAT and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.). Plants applied with different treatment combinations produced tiller 

count with a means ranging from 20.13 to 31.53. 

Comparison among means revealed that plants applied at the rate of 240 ml/ha NEB 

at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) gives significantly highest 

tiller count however, comparable to the plants applied with   200 ml/ha NEB at nursery and 

25 DAT + 6 bags/ha RR of NPK fertilizer (T4) and 120 ml/ha NEB at nursery and 25 DAT 

+ 6 bags/ha RR of NPK fertilizer (T5) with a mean value of 31.53, 30.80 and 30.43,

respectively.

Higher tiller count at 30 DAT were obtained from the plants applied at the rate of 

160 ml/ha NEB at nursery + 6 bags/ha RR of NPK fertilizer (T10) and 240 ml/ha NEB at 

nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T9) but had no significant difference 

to each other. These were followed by the plants applied at the rate of 200 ml/ha NEB at 

nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6) and 120 ml/ha NEB at nursery 

and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7) that also gained a significantly higher 

tiller count at 30 DAT. 

On the other hand, the treatment combinations of 176 ml/ha NEB at nursery and 25 

DAT + 6 bags/ha RR of NPK fertilizer (T2) and 176 ml/ha NEB at nursery and 55 DAT + 

6 bags/ha RR of NPK fertilizer (T3) were comparable to each other and produced 

significantly high tiller count. However, these treatment combinations were similar to the 

plants applied at the rate of 320 ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR of NPK 

fertilizer (T11), 160 ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR of NPK fertilizer 

(T12), 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK fertilizer (T13) and 160 ml/ha 

NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) that had no significant differences 

to each other and obtained significantly low tiller count at 30 DAT. 



In addition, control plants applied by 6 bags/ha RR of NPK fertilizer at (5, 25 & 

50) DAT (T1) gained a significantly lowest tiller count among all treatment combinations. 

 

Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by  
different fertilizer treatments.  

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB)  - 19.10 20.00 21.30 60.40 20.13h 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 27.80 27.00 26.70 81.50 27.17efg 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 26.70 27.10 27.00 80.80 26.93fg 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 30.40 30.50 31.50 92.40 30.80ab 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 31.20 30.00 30.10 91.30 30.43abc 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 28.60 29.00 29.10 86.70 28.90cde 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 28.90 28.70 28.00 85.60 28.53def 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 31.90 31.80 30.90 94.60 31.53a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 29.30 28.90 29.20 87.40 29.13bcd 

T10 – RR of NPK fertilizer + RR 
of NEB at nursery 160 30.10 29.50 29.20 88.80 29.60bcd 

T11 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 320 27.30 26.50 26.00 79.80 26.60g 

T12 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 160 25.60 26.20 27.10 78.90 26.30g 

T13 – RR of NPK fertilizer + RR 
of NEB at 25 DAT 160 26.00 26.30 25.50 77.80 25.93g 

T14 – RR of NPK fertilizer + RR 
of NEB at 55 DAT 160 25.60 26.40 25.30 77.30 25.77g 

CV%      2.17 

HSD (0.05)      1.80 
 

 

 

 



Average tiller count at harvest  
 

Table 2 presents the effect of the different treatments on tiller count at harvest. 

Statistical analysis revealed highly significant difference among treatments, (Appendix 

Table 2b.). The no NEB plants produced the least tiller count with a mean of 17.77 while 

plants applied with the rate of 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of 

NPK fertilizer (T8) had the highest tiller count of 29.00. All other treatment combinations 

produced tiller count at harvest with means ranging from 23.97 to 28.67.  

Comparison among means revealed that plants applied with the rate of 240 ml/ha 

NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) and 200 ml/ha NEB at 

nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T4) had no significant effect to 

each other, however obtained a significantly highest number of tillers at harvest. These 

were also comparable to the plants applied at the rate of 120 ml/ha NEB at nursery and 25 

DAT + 6 bags/ha RR of NPK fertilizer (T5).  

The treatment combinations at the rate of 160 ml/ha NEB at nursery + 6 bags/ha 

RR of NPK fertilizer (T10) provides a significantly higher tiller count at harvest and was 

comparable to the plants applied at the rate of 240 ml/ha NEB at nursery and 55 DAT + 6 

bags/ha RR of NPK fertilizer (T9), 200 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR 

of NPK fertilizer (T6) and 120 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK 

fertilizer (T7). Meanwhile, (T6) and (T7) had no significant effect to each other.  

Moreover, the treatments at the rate of 176 ml/ha NEB at nursery and 25 DAT + 6 

bags/ha RR of NPK fertilizer (T2) and 176 ml/ha NEB at nursery and 55 DAT + 6 bags/ha 

RR of NPK fertilizer (T3) were not significant to each other however, gained a significantly 

high tiller count at harvest.  

On the other hand, plants applied at the rate of 320 ml/ha NEB at (25 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T11), 160 ml/ha NEB at (25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T12), 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK fertilizer 

(T13) and 160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) were 

comparable to each other that provides a significantly low tiller count at harvest however, 

these were significantly higher over the control plants (T1). 

Higher number of tillers at 30 DAT and at harvest conveys that the plants absorbs 

sufficient and balanced nutrients by applying the optimum amount of NEB with 

recommended inorganic fertilizer preferably during at nursery and 25 DAT timing.  



Appendix Table 2. Average tiller count at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 17.10 18.20 18.00 53.30 17.77h 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 26.60 26.00 25.20 77.80 25.93cdef 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 25.30 26.10 26.10 77.50 25.83cdef 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 28.90 28.40 28.70 86.00 28.67a 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 28.10 28.00 27.90 84.00 28.00ab 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 26.10 26.30 27.20 79.60 26.53bcde 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 26.40 26.60 25.70 78.70 26.23bcde 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 29.60 29.40 28.00 87.00 29.00a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 27.10 26.50 26.40 80.00 26.67bcd 

T10 – RR of NPK fertilizer + RR 
of NEB at nursery 160 27.60 26.00 27.00 80.60 26.87bc 

T11 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 320 25.40 24.60 24.80 74.80 24.93defg 

T12 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 160 23.90 25.40 25.30 74.60 24.87efg 

T13 – RR of NPK fertilizer + RR 
of NEB at 25 DAT 160 24.30 24.80 23.90 73.00 24.33fg 

T14 – RR of NPK fertilizer + RR 
of NEB at 55 DAT 160 23.40 24.50 24.00 71.90 23.97g 

CV%      2.29 

HSD (0.05)      1.77 
 

Panicle count at harvest 

Table 3 shows the data gathered on the panicle count at harvest as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 3b).  



Comparison among means shows that plants without NEB produced the lowest 

panicle count with a mean of 17.00 while plants applied with NEB at the rate of 240 ml/ha 

NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) and 200 ml/ha NEB at 

nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T4) in which insignificant to each 

other however, provides significantly highest panicle count mean of 28.30 and 28.20, 

respectively. These two treatment combinations were also comparable to the plants applied 

at the rate of 120 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T5). 

A significantly higher means of panicle count were attained by the plants applied 

with 240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T9), 200 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6) and 160 ml/ha 

NEB at nursery + 6 bags/ha RR of NPK fertilizer (T10) which had no significant 

differences to each other and comparable to the treatment combination of 120 ml/ha NEB 

at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7). Meanwhile, the above-

mentioned treatment combinations were also comparable to plants applied at the rate of 

176 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2) and 176 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T3) with also a 

significantly high panicle count at harvest but no significant differences to each other. 

On the other hand, plants applied at the rate of 160 ml/ha NEB at (25 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T12) attained significantly low panicle count at harvest 

with a mean of 24.07 while comparable to the treatment combinations at the rate of 320 

ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR of NPK fertilizer (T11), 160 ml/ha NEB 

at 25 DAT + 6 bags/ha RR of NPK fertilizer (T13) and 160 ml/ha NEB at 55 DAT + 6 

bags/ha RR of NPK fertilizer (T14) that had no significant differences to each other. 

However, control (T1) plants without NEB produced a significantly lowest panicle count 

at harvest among treatment combinations. 

As evaluated, it showed that treatments with one number and at nursery and 25 

DAT of NEB application significantly increased the number of panicle compared to other 

treatment combinations and to the no NEB control plants. This implies that nutrient uptake 

was more efficient when applied with NEB that regulates the plant growth at earlier 

vegetative stage of rice development.  

 
 



Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  
by different fertilizer treatments.  

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 16.80 17.20 17.00 51.00 17.00f 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 26.10 25.50 24.90 76.50 25.50cd 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 25.00 25.80 25.50 76.30 25.43cd 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 28.10 28.00 28.50 84.60 28.20a 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 27.70 27.50 27.00 82.20 27.40ab 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 25.60 26.00 26.40 78.00 26.00bc 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 26.10 26.00 25.10 77.20 25.73c 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 28.90 28.70 27.30 84.90 28.30a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 26.60 25.90 26.00 78.50 26.17bc 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 26.30 25.10 26.30 77.70 25.90bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 24.30 23.60 23.80 71.70 23.90e 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 23.40 24.60 24.20 72.20 24.07de 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 23.40 24.10 23.30 70.80 23.60e 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 22.90 23.70 23.00 69.60 23.20e 

CV%      2.00 

HSD (0.05)      1.50 
 

 

 

 

 

 



Number of spikelet per panicle 

Table 4 presented the results and effects of different treatment combinations on 

number of spikelet per panicle. Statistical analysis revealed highly significant differences 

on the effects of the different treatments over the no NEB control (Appendix Table 4b). 

Number of spikelet per panicle varied significantly among treatments which ranged from 

152.03 to 238.67.  

The results revealed that the treatment combination at the rate of 240 ml/ha NEB at 

nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) produced significantly the 

highest number of spikelet per panicle with a mean value of 238.67 however, similar to the 

treatment combination at the rate of 200 ml/ha NEB at nursery and 25 DAT + 6 bags/ha 

RR of NPK fertilizer (T4). These were also comparable to the plants with a higher number 

of spikelet per panicle applied at the rate of 120 ml/ha NEB at nursery and 25 DAT + 6 

bags/ha RR of NPK fertilizer (T5), 160 ml/ha NEB at nursery + 6 bags/ha RR of NPK 

fertilizer (T10), 240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer 

(T9), 200 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6), 120 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7), 176 ml/ha NEB 

at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2), 176 ml/ha NEB at nursery 

and 55 DAT + 6 bags/ha RR of NPK fertilizer (T3) and 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T11) that had no significant differences to each 

other. 

On the contrary, plants applied with 160 ml/ha NEB at (25 and 55) DAT + 6 bags/ha 

RR of NPK fertilizer (T12) and 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK fertilizer 

(T13) that were not significant to each other and comparable to the plants applied at the 

rate of 160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) provides a 

significantly low number of spikelet per panicle however, significantly higher than to the 

plants without NEB which produced the lowest count of spikelet per panicle with a mean 

of 152.03 among treatment means.  



Table 4. Average number of spikelet per panicle based on 10 randomly selected sample hills as  
affected by different fertilizer treatments.  

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 153.10 146.50 156.50 456.10 152.03d 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 206.30 213.50 215.90 635.70 211.90abc 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 218.60 188.60 221.40 628.60 209.53abc 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 229.00 236.00 225.00 690.00 230.00ab 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 226.00 221.00 231.00 678.00 226.00abc 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 195.30 226.30 220.50 642.10 214.03abc 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 186.60 223.70 226.80 637.10 212.37abc 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 238.00 243.00 235.00 716.00 238.67a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 219.30 216.90 220.30 656.50 218.83abc 

T10 – RR of NPK fertilizer + 
RR of NEB at nursery 160 221.00 228.00 224.30 673.30 224.43abc 

T11 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 320 203.80 182.70 228.10 614.60 204.87abc 

T12 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 160 200.70 176.80 209.80 587.30 195.77bc 

T13 – RR of NPK fertilizer + 
RR of NEB at 25 DAT 160 192.70 208.30 180.60 581.60 193.87bc 

T14 – RR of NPK fertilizer + 
RR of NEB at 55 DAT 160 193.20 176.20 204.50 573.90 191.30c 

CV%      6.13 

HSD (0.05)      38.53 
 

 

 

 

 



Percent filled spikelet per panicle 

Table 5 showed the data gathered on the percent filled spikelet per panicle as 

affected by different treatment combinations. Statistical analysis revealed highly 

significant differences on the effects of the different treatments over the no NEB fertilizer 

control (Appendix Table 5b).  

Among all treatments applied with NEB produced significantly higher percent 

filled spikelet over the control plants. Percent filled spikelet per panicle produced varying 

means ranging from 83.19% to 96.29%.  

Plants applied with 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T8) and 200 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer 

(T4) were not significant to each other and comparable to the treatment combination of 120 

ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T5), however, gained 

significantly highest percent filled spikelet per panicle with a mean of 96.29%, 96.20% and 

95.08, respectively.  

Additionally, the above-mentioned treatment combinations were comparable to the 

plants applied at the rate of 160 ml/ha NEB at nursery + 6 bags/ha RR of NPK fertilizer 

(T10), 240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T9), 200 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6), 120 ml/ha NEB 

at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7), 176 ml/ha NEB at nursery 

and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2) and 176 ml/ha NEB at nursery and 55 

DAT + 6 bags/ha RR of NPK fertilizer (T3) that were not significant to each other however,  

attained a significantly higher percent filled spikelet per panicle. These were also 

comparable to the plants applied at the rate of 320 ml/ha NEB at (25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T11), 160 ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR 

of NPK fertilizer (T12), 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK fertilizer (T13) 

without significant differences to each other and were also similar to the plants applied by 

160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) that attained a 

significantly high percent filled spikelet per panicle. 

On the other hand, among all treatment combinations plants without NEB produced 

the lowest percent filled spikelet per panicle with a mean of 83.19%. 

High number of filled grains per panicle and spikelet per panicle were produced by 

the plants applied with NEB in combination to recommended rate of inorganic fertilizer 



mostly at 25 DAT. It indicates that application of nutrients is better during earlier stage of 

plant growth and development. However, imbalance absorption of plant food may lead to 

few count of panicles and filled grain.  

 

Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  
by different fertilizer treatments. 

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 83.21 82.16 84.21 249.58 83.19d 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 92.18 91.21 93.56 276.95 92.32abc 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 93.34 91.65 90.89 275.88 91.96abc 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 96.23 95.84 96.54 288.61 96.20a 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 95.21 94.38 95.64 285.23 95.08ab 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 91.32 93.11 94.16 278.59 92.86abc 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 93.26 90.64 94.12 278.02 92.67abc 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 96.35 95.64 96.87 288.86 96.29a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 94.36 95.41 91.37 281.14 93.71abc 

T10 – RR of NPK fertilizer + RR 
of NEB at nursery 160 93.26 92.89 95.24 281.39 93.80abc 

T11 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 320 92.14 93.21 89.18 274.53 91.51bc 

T12 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 160 90.68 89.63 93.42 273.73 91.24bc 

T13 – RR of NPK fertilizer + RR 
of NEB at 25 DAT 160 88.98 92.64 91.83 273.45 91.15bc 

T14 – RR of NPK fertilizer + RR 
of NEB at 55 DAT 160 89.63 90.19 88.73 268.55 89.52c 

CV%      1.58 

HSD (0.05)      4.39 
 
 



Weight of 1000 grains (g) 

Table 6 presented the weight of 1000 grains as affected by different fertilizer 

treatment applications. Results showed that the weight of 1000 grains ranged from 24.96 g 

to 29.29 g. Statistical analysis revealed highly significant effects on the different treatments 

over the no NEB fertilizer control (Appendix Table 6b). Comparison among means showed 

that weight of 1000 grains from all treatment combinations with NEB + RR of NPK 

fertilizer were higher than the weight over the control.  

Comparison among means revealed that plants applied with the rate of 240 ml/ha 

NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) provides the heaviest 

weight of 1000 grains of 29.29 grams that was significantly comparable to the treatments 

applied at the rate of 200 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T4) with a mean of 28.99 grams. 

Moreover, the treatment at the rate of 120 ml/ha NEB at nursery and 25 DAT + 6 

bags/ha RR of NPK fertilizer (T5), 160 ml/ha NEB at nursery + 6 bags/ha RR of NPK 

fertilizer (T10) that were not significant to each other and 240 ml/ha NEB at nursery and 

55 DAT + 6 bags/ha RR of NPK fertilizer (T9) gained significantly heavier weight of 1000 

grains and also comparable to the above-mentioned treatment combinations.  

Meanwhile, these were similar to the plants applied at the rate of 200 ml/ha NEB 

at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6) and 120 ml/ha NEB at 

nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7) which had no significant effect 

to each other.  

In addition, these were also comparable to the plants applied at the rate of 176 ml/ha 

NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2), 176 ml/ha NEB at 

nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T3), 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T11) and 160 ml/ha NEB at (25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T12) and were not significant to each other however 

obtained a significantly heavy weight of 1000 grains.  

Plants applied at the rate of 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T13) and 160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) 

were not significant to each other and obtained significantly light weight of 1000 grains 

however, heavier over the control plants without NEB.  

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 24.71 24.53 25.64 74.88 24.96e 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 27.86 28.01 28.24 84.11 28.04cd 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 28.06 27.81 28.14 84.01 28.00cd 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 28.87 28.91 29.18 86.96 28.99ab 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 28.61 28.72 28.81 86.14 28.71abc 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 28.36 28.43 27.98 84.77 28.26bcd 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 28.41 28.27 28.02 84.70 28.23bcd 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 29.78 28.97 29.11 87.86 29.29a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 28.43 28.56 28.48 85.47 28.49abcd 

T10 – RR of NPK fertilizer + 
RR of NEB at nursery 160 28.56 28.64 28.71 85.91 28.64abc 

T11 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 320 27.76 28.06 27.82 83.64 27.88cd 

T12 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 160 27.64 27.83 28.08 83.55 27.85cd 

T13 – RR of NPK fertilizer + 
RR of NEB at 25 DAT 160 27.56 27.43 28.13 83.12 27.71d 

T14 – RR of NPK fertilizer + 
RR of NEB at 55 DAT 160 27.47 28.15 27.31 82.93 27.64d 

CV%      1.04 

HSD (0.05)      0.88 
 

            

 

 

 

 



          Average plant height at 30 DAT (cm) 

Table 7 presents the average plant height at 30 DAT as affected by different 

fertilizer treatment applications. Statistical analysis revealed highly significant effects on 

the different treatments over the no NEB fertilizer control (Appendix Table 7b).  Plant 

height at 30 DAT varies among treatments which ranges from 63.37 cm to 74.72 cm, 

respectively.  

The results showed that treatment combination applied at the rate of 240 ml/ha NEB 

at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) was significantly attained 

the tallest plant with a mean of 74.72 cm, however this was not significant to all other 

treatment combinations except to the control plants that gained a significantly smallest 

plant at 30 DAT with a mean of 63.37 cm.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  
affected by different fertilizer treatments. 

Treatment 

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 60.58 66.41 63.12 190.11 63.37b 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 70.18 69.74 73.64 213.56 71.19a 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 72.61 70.67 69.12 212.40 70.80a 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 73.63 75.11 74.35 223.09 74.36a 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 73.92 72.78 74.94 221.64 73.88a 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 70.64 73.88 74.37 218.89 72.96a 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 69.98 74.38 74.31 218.67 72.89a 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 75.18 74.63 74.36 224.17 74.72a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 71.89 73.67 74.48 220.04 73.35a 

T10 – RR of NPK fertilizer + RR 
of NEB at nursery 160 73.12 74.63 73.41 221.16 73.72a 

T11 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 320 72.16 69.41 70.88 212.45 70.82a 

T12 – RR of NPK fertilizer + RR 
of NEB at (25 and 55) DAT 160 68.94 72.67 70.36 211.97 70.66a 

T13 – RR of NPK fertilizer + RR 
of NEB at 25 DAT 160 71.62 68.98 70.64 211.24 70.41a 

T14 – RR of NPK fertilizer + RR 
of NEB at 55 DAT 160 69.31 68.66 71.94 209.91 69.97a 

CV%      2.33 

HSD (0.05)      5.01 
 
 

 

 

 

 



Average plant height at harvest (cm) 

The results and effects on the plant height at harvest as affected by different 

fertilizer treatment applications is presented on Table 8. Statistical analysis revealed highly 

significant effects on the different treatments over the no NEB fertilizer control (Appendix 

Table 8b). The plant height at harvest varied significantly among treatments which ranges 

from 99.58 cm to 117.23 cm, respectively. 

Comparison among means of the results revealed that treatment combinations 

applied at the rate of 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T8) was recorded as significantly tallest plants at harvest with a mean height of 

117.23 cm. however, comparable to the plants applied at the rate of 200 ml/ha NEB at 

nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T4) with a mean height of 115.95 

cm.  

Moreover, plants applied at the rate of 120 ml/ha NEB at nursery and 25 DAT + 6 

bags/ha RR of NPK fertilizer (T5), 160 ml/ha NEB at nursery + 6 bags/ha RR of NPK 

fertilizer (T10), 240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer 

(T9) were not significant to each other however, gained significantly taller plants at harvest 

while comparable to the plants applied at the rate of 200 ml/ha NEB at nursery and 55 DAT 

+ 6 bags/ha RR of NPK fertilizer (T6), 120 ml/ha NEB at nursery and 55 DAT + 6 bags/ha 

RR of NPK fertilizer (T7),  176 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T2) and 176 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer 

(T3).  

Furthermore, the treatment combinations at the rate of 320 ml/ha NEB at (25 and 

55) DAT + 6 bags/ha RR of NPK fertilizer (T11), 160 ml/ha NEB at (25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T12) that were not significant to each other, 160 ml/ha NEB 

at 25 DAT + 6 bags/ha RR of NPK fertilizer (T13) and 160 ml/ha NEB at 55 DAT + 6 

bags/ha RR of NPK fertilizer (T14) that were comparable to each other attained 

significantly tall plants at harvest.  

On the other hand, control (T1) plants (6 bags/ha of NPK fertilizer at (5, 25 & 50) 

DAT) gained a significantly smallest plant at harvest.  

The different treatment combinations showed that plant height at 30 DAT had no 

significant increase as the number and timing of NEB and RR of NPK fertilizer however, 

taller than the control plants. On the other hand, during at harvest plant height gained a best 



result that all treatments had significant effect to each other. It implies that right number 

and timing of nutrient application is very important in determining the effect of NEB to 

plant height.  

 

        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  
        affected by different   fertilizer treatments. 

  

Application  

Rate,  

NEB ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 
25 & 55 DAT (NO NEB) - 101.36 98.64 98.73 298.73 99.58e 

T2 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT  176 113.56 111.89 114.36 339.81 113.27abcd 

T3 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 176 114.37 111.31 113.43 339.11 113.04abcd 

T4 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 200 115.60 117.87 114.38 347.85 115.95ab 

T5 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 120 114.23 116.87 115.46 346.56 115.52abc 

T6 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 200 113.26 115.28 112.76 341.30 113.77abcd 

T7 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 120 114.28 114.12 112.86 341.26 113.75abcd 

T8 – RR of NPK fertilizer + RR 
of NEB at nursery and 25 DAT 240 117.63 115.74 118.31 351.68 117.23a 

T9 – RR of NPK fertilizer + RR 
of NEB at nursery and 55 DAT 240 116.20 113.12 114.23 343.55 114.52abc 

T10 – RR of NPK fertilizer + 
RR of NEB at nursery 160 113.67 115.27 115.74 344.68 114.89abc 

T11 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 320 112.63 110.36 112.72 335.71 111.90bcd 

T12 – RR of NPK fertilizer + 
RR of NEB at (25 and 55) DAT 160 113.13 109.68 112.42 335.23 111.74bcd 

T13 – RR of NPK fertilizer + 
RR of NEB at 25 DAT 160 111.31 108.68 113.73 333.72 111.24cd 

T14 – RR of NPK fertilizer + 
RR of NEB at 55 DAT 160 109.67 111.27 107.98 328.92 109.64d 

CV%      1.37 

HSD (0.05)      4.65 
 

 



Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (MC) 

Computed grain yield based on 14% MC (moisture content) were presented on 

Table 9 and Table 10. The effect of the different treatments on grain yield is presented on 

Appendix Table 9a and Appendix Table 10a. Highly significant results showed that grain 

yield was influenced by different treatments evaluated. Computed grain yield varied 

significantly among treatments which ranges from 17.81 kg/plot (7.13 tons/ha) to 24.90 

kg/plot (9.96 tons/ha) respectively.  

Comparison among means of the results revealed that treatment combination 

applied at the rate 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer 

(T8) produced a significantly highest grain yield with a mean of 24.90 kg/plot (9.96 

tons/ha) however, comparable to the plants applied at the rate of 200 ml/ha NEB at nursery 

and 25 DAT + 6 bags/ha RR of NPK fertilizer (T4) with a mean of 24.10 kg/plot (9.64 

tons/ha). 

Plants applied at the rate of 120 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR 

of NPK fertilizer (T5) and 160 ml/ha NEB at nursery + 6 bags/ha RR of NPK fertilizer 

(T10) were not significant to each other and comparable to the plants applied at the rate of 

240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T9) and 200 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T6) were also 

insignificant to each other produced a significantly higher grain yield. 

Moreover, treatment combinations applied at the rate of 120 ml/ha NEB at nursery 

and 55 DAT + 6 bags/ha RR of NPK fertilizer (T7) gained a significantly high grain yield 

however, comparable to plants applied at the rate of 176 ml/ha NEB at nursery and 25 DAT 

+ 6 bags/ha RR of NPK fertilizer (T2) and 176 ml/ha NEB at nursery and 55 DAT + 6 

bags/ha RR of NPK fertilizer (T3) with a mean grain yield of 22.77 kg/plot(9.11 tons/ha), 

22.19 kg/plot(8.88 tons/ha) and 21.67 kg/plot (8.67 tons/ha), respectively. 

On the other hand, plants applied at the rate of 160 ml/ha NEB at (25 and 55) DAT 

+ 6 bags/ha RR of NPK fertilizer (T12), 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of 

NPK fertilizer (T13) were not significant to each other attained a significantly low grain 

yield, but comparable to the plants applied at the rate of 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T11) and 160 ml/ha NEB at 55 DAT + 6 bags/ha 

RR of NPK fertilizer (T14). However, these treatment combinations significantly higher 

over the no NEB control plants with a mean of 17.81 kg/plot (7.13 tons/ha).  



Increase in yield was obtained by applying the proper amount of NEB with 

inorganic fertilizer at right timing and number of application to the plant.  

 
Table 9. Computed grain yield in kilogram per plot based on 14 % MC as affected by  
different fertilizer treatments.  

Treatment 

Applicat

ion  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 
55 DAT (NO NEB) - 17.50 17.81 18.13 53.44 17.81i 

T2 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT  176 22.19 22.50 21.88 66.56 22.19def 

T3 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 176 21.56 21.25 22.19 65.00 21.67efg 

T4 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 200 24.06 23.75 24.50 72.31 24.10ab 

T5 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 120 23.44 23.75 23.88 71.06 23.69bc 

T6 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 200 22.50 23.44 23.25 69.19 23.06bcd 

T7 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 120 22.81 22.50 23.00 68.31 22.77cde 

T8 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 240 25.81 24.19 24.69 74.69 24.90a 

T9 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 240 23.13 23.44 22.81 69.38 23.13bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 23.44 23.13 23.75 70.31 23.44bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 21.25 21.06 21.38 63.69 21.23fgh 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 21.25 20.63 21.06 62.94 20.98gh 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 20.63 20.81 20.75 62.19 20.73gh 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 20.50 20.63 20.31 61.44 20.48h 

CV%      1.70 

HSD (0.05)      1.13 
 
 
 



Table 10. Computed grain yield tons per hectare based on 14 % MC as affected by different 
fertilizer treatments.  

Treatment

Applicat

ion 

Rate, 

NEB 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 
55 DAT (NO NEB) - 7.00 7.13 7.25 21.38 7.13i 

T2 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT  176 8.88 9.00 8.75 26.63 8.88def 

T3 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 176 8.63 8.50 8.88 26.00 8.67efg 

T4 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 200 9.63 9.50 9.80 28.93 9.64ab 

T5 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 120 9.38 9.50 9.55 28.43 9.48bc 

T6 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 200 9.00 9.38 9.30 27.68 9.23bcd 

T7 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 120 9.13 9.00 9.20 27.33 9.11cde 

T8 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 240 10.33 9.68 9.88 29.88 9.96a 

T9 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 240 9.25 9.38 9.13 27.75 9.25bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 9.38 9.25 9.50 28.13 9.38bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 8.50 8.43 8.55 25.48 8.49fgh 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 8.50 8.25 8.43 25.18 8.39gh 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 8.25 8.33 8.30 24.88 8.29gh 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 8.20 8.25 8.13 24.58 8.19h 

CV% 1.70 

HSD (0.05) 0.45 



Percent Milling Recovery (%MR) 

Table 11 showed the data gathered on the percent milling recovery as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer control 

(Appendix Table 11b).  

The results revealed that the plants applied at the rate of 240 ml/ha NEB at nursery 

and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8) provided a significantly highest percent 

milling recovery however, comparable to the plants applied at the rate of 200 ml/ha NEB 

at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T4), 120 ml/ha NEB at nursery 

and 25 DAT + 6 bags/ha RR of NPK fertilizer (T5), 160 ml/ha NEB at nursery + 6 bags/ha 

RR of NPK fertilizer (T10), 120 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of 

NPK fertilizer (T7), 240 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK 

fertilizer (T9), 200 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer 

(T6),  176 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2) and 

176 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T3) which were 

not significant to each other.  

Additionally, treatment combinations at the rate of 320 ml/ha NEB at (25 and 55) 

DAT + 6 bags/ha RR of NPK fertilizer (T11), 160 ml/ha NEB at (25 and 55) DAT + 6 

bags/ha RR of NPK fertilizer (T12), 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK 

fertilizer (T13) and 160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14) 

were also not significant to each other, however obtained a significantly higher percent 

milling recovery over the control plants. 

Percent milling recovery of the grain indicates that among all had comparable effect 

to each other, however higher than the control plants. It can happen when the allowable % 

moisture content of the grain was reached before milling.   

 

 

 

 

 

 

 



Table 11. Percent (%) milling recovery as affected by different fertilizer treatments. 

Treatment 

Applicat

ion  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 
55 DAT (NO NEB) - 65.12 64.23 65.26 194.61 64.87c 

T2 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT  176 67.62 68.03 67.42 203.07 67.69ab 

T3 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 176 67.34 67.63 67.91 202.88 67.63ab 

T4 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 200 68.65 67.93 68.43 205.01 68.34ab 

T5 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 120 68.44 68.50 67.58 204.52 68.17ab 

T6 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 200 67.93 68.12 67.81 203.86 67.95ab 

T7 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 120 68.80 67.65 67.71 204.16 68.05ab 

T8 – RR of NPK fertilizer + RR of 
NEB at nursery and 25 DAT 240 68.93 68.72 68.64 206.29 68.76a 

T9 – RR of NPK fertilizer + RR of 
NEB at nursery and 55 DAT 240 67.86 68.51 67.63 204.00 68.00ab 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 68.33 67.51 68.59 204.43 68.14ab 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 67.34 67.71 67.62 202.67 67.56b 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 67.67 67.54 67.32 202.53 67.51b 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 67.25 67.78 67.34 202.37 67.46b 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 67.38 67.53 67.27 202.18 67.39b 

CV%      0.57 

HSD (0.05)      1.17 
 
 
 

 

 

 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB as foliar spray on field or nursery and both with recommended rate of 

inorganic fertilizer applied at different combination of number and timing were evaluated 

in order to determine the effect on growth and yield increase of rice. It also intended to 

evaluate the comparison between the NEB applied once or twice with RRIF in foliar 

application. 

The study was designed into fourteen treatments including different rate of NEB by 

foliar application, equal amount of RR NPK fertilizers and varying number and timing of 

application: 6 bags/ha of NPK fertilizer at (5, 25 & 50) DAT (T1); 176 ml/ha NEB at 

nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T2); 176 ml/ha NEB at nursery and 

55 DAT + 6 bags/ha RR of NPK fertilizer (T3); 200 ml/ha NEB at nursery and 25 DAT + 

6 bags/ha RR of NPK fertilizer (T4); 120 ml/ha NEB at nursery and 25 DAT + 6 bags/ha 

RR of NPK fertilizer (T5); 200 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK 

fertilizer (T6); 120 ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer 

(T7); 240 ml/ha NEB at nursery and 25 DAT + 6 bags/ha RR of NPK fertilizer (T8); 240 

ml/ha NEB at nursery and 55 DAT + 6 bags/ha RR of NPK fertilizer (T9); 160 ml/ha NEB 

at nursery + 6 bags/ha RR of NPK fertilizer (T10); 320 ml/ha NEB at (25 and 55) DAT + 

6 bags/ha RR of NPK fertilizer (T11); 160 ml/ha NEB at (25 and 55) DAT + 6 bags/ha RR 

of NPK fertilizer (T12); 160 ml/ha NEB at 25 DAT + 6 bags/ha RR of NPK fertilizer (T13); 

160 ml/ha NEB at 55 DAT + 6 bags/ha RR of NPK fertilizer (T14), respectively.  

 

 

 

 

 

 

 

 

 

 

 



Table 12a. Summary of agronomic data and grain yield 

TREATMENTS 

Tiller 

count 

at 30 

DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

Number 

of 

spikelet 

per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – RR of NPK fertilizer at 5, 25 & 
55 DAT (NO NEB) 20.13h 17.77h 17.00f 152.03d 83.19d 

T2 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 27.17efg 25.93cdef 25.50cd 211.90abc 92.32abc 

T3 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 26.93fg 25.83cdef 25.43cd 209.53abc 91.96abc 

T4 – RR of NPK fertilizer + NEB at 
(5, 25 and 55) DAT 30.80ab 28.67a 28.20a 230.00ab 96.20a 

T5 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 30.43abc 28.00ab 27.40ab 226.00abc 95.08ab 

T6 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 28.90cde 26.53bcde 26.00bc 214.03abc 92.86abc 

T7 – RR of NPK fertilizer + NEB at 
(10, 25, 45 & 55) DAT 28.53def 26.23bcde 25.73c 212.37abc 92.67abc 

T8 – RR of NPK fertilizer + NEB at 
(10, 25 and 55) DAT 31.53a 29.00a 28.30a 238.67a 96.29a 

T9 – RR of NPK fertilizer + NEB at 
(10, 25 and 55) DAT 29.13bcd 26.67bcd 26.17bc 218.83abc 93.71abc 

T10 – RR of NPK fertilizer + NEB 
at (10 and 25) DAT 29.60bcd 26.87bc 25.90bc 224.43abc 93.80abc 

T11 – RR of NPK fertilizer + NEB 
at (10 and 45) DAT 26.60g 24.93defg 23.90e 204.87abc 91.51bc 

T12 – RR of NPK fertilizer applied 
at (25 and 55) DAT 26.30g 24.87efg 24.07de 195.77bc 91.24bc 

T13 – RR of NPK fertilizer + NEB 
at (10 and 55) DAT 25.93g 24.33fg 23.60e 193.87bc 91.15bc 

T14 – NEB blended on RR of NPK 
fertilizer at (5, 25 and 55) DAT 25.77g 23.97g 23.20e 191.30c 89.52c 

CV% 2.17 2.29 2.00 6.13 1.58 

HSD (0.05) 1.80 1.77 1.50 38.53 4.39 



Table 12b. Summary of agronomic data and grain yield  

TREATMENTS 

Weight 

of 1000 

grains 

(g) 

Plant 

height 

at 30 

DAT  

(cm) 

Plant 

height at 

harvest  

(cm) 

Grain 

Yield 

(kg/plot) 

Grain 

Yield 

(tons/ha) 

Percent 

Milling 

Recovery 

(%MR) 

T1 – RR of NPK fertilizer at 
5, 25 & 55 DAT (NO NEB) 24.96e 63.37b 99.58e 17.81i 7.13i 64.87c 

T2 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 28.04cd 71.19a 113.27abcd 22.19def 8.88def 67.69ab 

T3 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 28.00cd 70.80a 113.04abcd 21.67efg 8.67efg 67.63ab 

T4 – RR of NPK fertilizer + 
NEB at (5, 25 and 55) DAT 28.99ab 74.36a 115.95ab 24.10ab 9.64ab 68.34ab 

T5 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

28.71abc 73.88a 115.52abc 23.69bc 9.48bc 68.17ab 

T6 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

28.26bcd 72.96a 113.77abcd 23.06bcd 9.23bcd 67.95ab 

T7 – RR of NPK fertilizer + 
NEB at (10, 25, 45 & 55) 
DAT 

28.23bcd 72.89a 113.75abcd 22.77cde 9.11cde 68.05ab 

T8 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 29.29a 74.72a 117.23a 24.90a 9.96a 68.76a 

T9 – RR of NPK fertilizer + 
NEB at (10, 25 and 55) DAT 28.49abcd 73.35a 114.52abc 23.13bcd 9.25bcd 68.00ab 

T10 – RR of NPK fertilizer 
+ NEB at (10 and 25) DAT 28.64abc 73.72a 114.89abc 23.44bc 9.38bc 68.14ab 

T11 – RR of NPK fertilizer 
+ NEB at (10 and 45) DAT 27.88cd 70.82a 111.90bcd 21.23fgh 8.49fgh 67.56b 

T12 – RR of NPK fertilizer 
applied at (25 and 55) DAT 27.85cd 70.66a 111.74bcd 20.98gh 8.39gh 67.51b 

T13 – RR of NPK fertilizer 
+ NEB at (10 and 55) DAT 27.71d 70.41a 111.24cd 20.73gh 8.29gh 67.46b 

T14 – NEB blended on RR 
of NPK fertilizer at (5, 25 
and 55) DAT 

27.64d 69.97a 109.64d 20.48h 8.19h 67.39b 

CV% 1.04 2.33 1.37 1.70 1.70 0.57 

HSD (0.05) 0.88 5.01 4.65 1.13 0.45 1.17 
 

 

 

 

 

 



The following are significant findings observed on the duration of the study trial. 

1. Evaluation of fourteen treatments revealed that the plants applied with NEB increased all

agronomic parameters and grain yield. The increase in grain yield was statistically significant

among treatment combinations.

2. Among all treatments, application of NEB at nursery and at 25 DAT (the earlier stage of plant

development) obtained a significantly higher results as evaluated.

3. The highest yield was recorded by application of 240 ml/ha NEB at nursery and 25 DAT + 6

bags/ha RR of NPK fertilizer (T8) yielding 24.90 kg/plot (9.96 tons/ha) and had significant

increase over all remaining treatments.

4. The no NEB fertilizer control plants produced the shortest plant height, lowest count of tiller,

lowest number of panicles, lowest count of spikelet per panicle, lowest percent filled spikelet

per panicle and lightest weight of 1000 grain, lowest grain yield and lowest percent milling

recovery compared to plants with treatment combinations applied with NEB that was

evaluated.

5. Based on the results, in order to produce the highest yield of 24.90 kg/plot (9.96 tons/ha), the

application of NEB Root Exudates applied at the rate of 240 ml/ha NEB at nursery and 25

DAT + 6 bags/ha RR of NPK fertilizer (T8) is recommended.
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 
different fertilizer treatments.  

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 19.10 20.00 21.30 60.40 20.13h 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 27.80 27.00 26.70 81.50 27.17efg 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 26.70 27.10 27.00 80.80 26.93fg 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 30.40 30.50 31.50 92.40 30.80ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 31.20 30.00 30.10 91.30 30.43abc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 28.60 29.00 29.10 86.70 28.90cde 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 28.90 28.70 28.00 85.60 28.53def 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 31.90 31.80 30.90 94.60 31.53a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 29.30 28.90 29.20 87.40 29.13bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 30.10 29.50 29.20 88.80 29.60bcd 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 27.30 26.50 26.00 79.80 26.60g 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 25.60 26.20 27.10 78.90 26.30g 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 26.00 26.30 25.50 77.80 25.93g 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 25.60 26.40 25.30 77.30 25.77g 

CV%      2.17 

HSD (0.05)      1.80 
 
Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.0933   0.0467 0.13 3.37 5.53 
Treatment 13 323.1898 24.8608  68.86** 2.15 2.96 
Error 26     9.3867  0.3610    
Total 41 332.6698     

** = Highly significant 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as affected by different 
fertilizer treatments.  

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 17.10 18.20 18.00 53.30 17.77h 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 26.60 26.00 25.20 77.80 25.93cdef 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 25.30 26.10 26.10 77.50 25.83cdef 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 28.90 28.40 28.70 86.00 28.67a 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 28.10 28.00 27.90 84.00 28.00ab 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 26.10 26.30 27.20 79.60 26.53bcde 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 26.40 26.60 25.70 78.70 26.23bcde 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 29.60 29.40 28.00 87.00 29.00a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 27.10 26.50 26.40 80.00 26.67bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 27.60 26.00 27.00 80.60 26.87bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 25.40 24.60 24.80 74.80 24.93defg 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 23.90 25.40 25.30 74.60 24.87efg 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 24.30 24.80 23.90 73.00 24.33fg 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 23.40 24.50 24.00 71.90 23.97g 

CV%      2.29 

HSD (0.05)      1.77 
 
Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2457   0.1229 0.35 3.37 5.53 
Treatment 13 292.2514 22.4809 64.84**   2.15 2.96 
Error 26     9.0143  0.3467    
Total 41 301.5114     

** = Highly significant 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 16.80 17.20 17.00 51.00 17.00f 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 26.10 25.50 24.90 76.50 25.50cd 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 25.00 25.80 25.50 76.30 25.43cd 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 28.10 28.00 28.50 84.60 28.20a 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 27.70 27.50 27.00 82.20 27.40ab 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 25.60 26.00 26.40 78.00 26.00bc 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 26.10 26.00 25.10 77.20 25.73c 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 28.90 28.70 27.30 84.90 28.30a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 26.60 25.90 26.00 78.50 26.17bc 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 26.30 25.10 26.30 77.70 25.90bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 24.30 23.60 23.80 71.70 23.90e 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 23.40 24.60 24.20 72.20 24.07de 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 23.40 24.10 23.30 70.80 23.60e 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 22.90 23.70 23.00 69.60 23.20e 

CV%      2.00 

HSD (0.05)      1.50 
 
Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly selected sample 
hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.4814   0.2407 0.96 3.37 5.53 
Treatment 13 306.9190 23.6092 94.36** 2.15 2.96 
Error 26     6.5052   0.2502    
Total 41 313.9057     

** = Highly significant 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly selected sample hills 
as affected by different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 153.10 146.50 156.50 456.10 152.03d 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 206.30 213.50 215.90 635.70 211.90abc 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 218.60 188.60 221.40 628.60 209.53abc 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 229.00 236.00 225.00 690.00 230.00ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 226.00 221.00 231.00 678.00 226.00abc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 195.30 226.30 220.50 642.10 214.03abc 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 186.60 223.70 226.80 637.10 212.37abc 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 238.00 243.00 235.00 716.00 238.67a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 219.30 216.90 220.30 656.50 218.83abc 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 221.00 228.00 224.30 673.30 224.43abc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 203.80 182.70 228.10 614.60 204.87abc 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 200.70 176.80 209.80 587.30 195.77bc 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 192.70 208.30 180.60 581.60 193.87bc 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 193.20 176.20 204.50 573.90 191.30c 

CV%      6.13 

HSD (0.05)      38.53 
 
Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     621.0300    310.5150 1.89 3.37 5.53 
Treatment 13 17908.9790 1377.6138    8.40** 2.15 2.96 
Error 26   4265.8767   164.0722    
Total 41 22795.8857     

** = Highly significant 



Appendix Table 5a. Percent (%) field spikelet per panicle at harvest based on 10 randomly selected sample hills as 
affected by different fertilizer treatments. 

Treatment

Applicati

on 

Rate, 

NEB 

ml/ha 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 83.21 82.16 84.21 249.58 83.19d 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 92.18 91.21 93.56 276.95 92.32abc 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 93.34 91.65 90.89 275.88 91.96abc 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 96.23 95.84 96.54 288.61 96.20a 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 95.21 94.38 95.64 285.23 95.08ab 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 91.32 93.11 94.16 278.59 92.86abc 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 93.26 90.64 94.12 278.02 92.67abc 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 96.35 95.64 96.87 288.86 96.29a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 94.36 95.41 91.37 281.14 93.71abc 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 93.26 92.89 95.24 281.39 93.80abc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 92.14 93.21 89.18 274.53 91.51bc 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 90.68 89.63 93.42 273.73 91.24bc 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 88.98 92.64 91.83 273.45 91.15bc 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 89.63 90.19 88.73 268.55 89.52c 

CV% 1.58 

HSD (0.05) 4.39 

Appendix Table 5b. Analysis of variance on percent (%) field spikelet per panicle at harvest based on 10 randomly 
selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     2.0271   1.0136  0.48 3.37 5.53 
Treatment 13 412.0690 31.6976   14.89** 2.15 2.96 
Error 26   55.3654   2.1294 
Total 41 469.4615 

** = Highly significant 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 24.71 24.53 25.64 74.88 24.96e 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 27.86 28.01 28.24 84.11 28.04cd 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 28.06 27.81 28.14 84.01 28.00cd 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 28.87 28.91 29.18 86.96 28.99ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 28.61 28.72 28.81 86.14 28.71abc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 28.36 28.43 27.98 84.77 28.26bcd 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 28.41 28.27 28.02 84.70 28.23bcd 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 29.78 28.97 29.11 87.86 29.29a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 28.43 28.56 28.48 85.47 28.49abcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 28.56 28.64 28.71 85.91 28.64abc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 27.76 28.06 27.82 83.64 27.88cd 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 27.64 27.83 28.08 83.55 27.85cd 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 27.56 27.43 28.13 83.12 27.71d 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 27.47 28.15 27.31 82.93 27.64d 

CV%      1.04 

HSD (0.05)      0.88 
 
 
Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by different fertilizer 
treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1022  0.0511 0.60 3.37 5.53 
Treatment 13 40.0902  3.0839  35.95** 2.15 2.96 
Error 26   2.2301  0.0858    
Total 41 42.4224     

** = Highly significant 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as affected 
by different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 60.58 66.41 63.12 190.11 63.37b 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 70.18 69.74 73.64 213.56 71.19a 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 72.61 70.67 69.12 212.40 70.80a 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 73.63 75.11 74.35 223.09 74.36a 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 73.92 72.78 74.94 221.64 73.88a 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 70.64 73.88 74.37 218.89 72.96a 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 69.98 74.38 74.31 218.67 72.89a 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 75.18 74.63 74.36 224.17 74.72a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 71.89 73.67 74.48 220.04 73.35a 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 73.12 74.63 73.41 221.16 73.72a 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 72.16 69.41 70.88 212.45 70.82a 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 68.94 72.67 70.36 211.97 70.66a 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 71.62 68.98 70.64 211.24 70.41a 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 69.31 68.66 71.94 209.91 69.97a 

CV%      2.33 

HSD (0.05)      5.01 
 
Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly selected 
sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   10.0070   5.0035 1.80 3.37 5.53 
Treatment 13 323.2049 24.8619   8.94** 2.15 2.96 
Error 26   72.2883   2.7803      
Total 41 405.5002     

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as affected by 
different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 101.36 98.64 98.73 298.73 99.58e 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 113.56 111.89 114.36 339.81 113.27abcd 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 114.37 111.31 113.43 339.11 113.04abcd 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 115.60 117.87 114.38 347.85 115.95ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 114.23 116.87 115.46 346.56 115.52abc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 113.26 115.28 112.76 341.30 113.77abcd 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 114.28 114.12 112.86 341.26 113.75abcd 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 117.63 115.74 118.31 351.68 117.23a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 116.20 113.12 114.23 343.55 114.52abc 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 113.67 115.27 115.74 344.68 114.89abc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 112.63 110.36 112.72 335.71 111.90bcd 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 113.13 109.68 112.42 335.23 111.74bcd 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 111.31 108.68 113.73 333.72 111.24cd 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 109.67 111.27 107.98 328.92 109.64d 

CV%      1.37 

HSD (0.05)      4.65 
 
Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected 
sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     4.2891   2.1446 0.90 3.37 5.53 
Treatment 13 704.5410 54.1955  22.63** 2.15 2.96 
Error 26   62.2651  2.3948    
Total 41 771.0952     

** = Highly significan 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 17.50 17.81 18.13 53.44 17.81i 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 22.19 22.50 21.88 66.56 22.19def 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 21.56 21.25 22.19 65.00 21.67efg 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 24.06 23.75 24.50 72.31 24.10ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 23.44 23.75 23.88 71.06 23.69bc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 22.50 23.44 23.25 69.19 23.06bcd 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 22.81 22.50 23.00 68.31 22.77cde 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 25.81 24.19 24.69 74.69 24.90a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 23.13 23.44 22.81 69.38 23.13bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 23.44 23.13 23.75 70.31 23.44bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 21.25 21.06 21.38 63.69 21.23fgh 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 21.25 20.63 21.06 62.94 20.98gh 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 20.63 20.81 20.75 62.19 20.73gh 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 20.50 20.63 20.31 61.44 20.48h 

CV%      1.70 

HSD (0.05)      1.13 
 
Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 14 % MC as affected 
by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       0.2597   0.1299 0.92 3.37 5.53 
Treatment 13   130.8896 10.0684 71.01** 2.15 2.96 
Error 26       3.6867   0.1418    
Total 41   134.8360     

** = Highly significant 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by different fertilizer 
treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 7.00 7.13 7.25 21.38 7.13i 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 8.88 9.00 8.75 26.63 8.88def 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 8.63 8.50 8.88 26.00 8.67efg 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 9.63 9.50 9.80 28.93 9.64ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 9.38 9.50 9.55 28.43 9.48bc 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 9.00 9.38 9.30 27.68 9.23bcd 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 9.13 9.00 9.20 27.33 9.11cde 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 10.33 9.68 9.88 29.88 9.96a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 9.25 9.38 9.13 27.75 9.25bcd 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 9.38 9.25 9.50 28.13 9.38bc 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 8.50 8.43 8.55 25.48 8.49fgh 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 8.50 8.25 8.43 25.18 8.39gh 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 8.25 8.33 8.30 24.88 8.29gh 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 8.20 8.25 8.13 24.58 8.19h 

CV%      1.70 

HSD (0.05)      0.45 
 
Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on 14 % MC as affected 
by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0410 0.0205 0.90 3.37 5.53 
Treatment 13 20.9646 1.6127   70.73** 2.15 2.96 
Error 26   0.5928    0.0228       
Total 41 21.5984       

** = Highly significant 
 



Appendix Table 11a. Percent (%) milling recovery as affected by different fertilizer treatments. 

Treatment 

Applicati

on  

Rate,  

NEB 

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer at 5, 25 & 55 
DAT (NO NEB) - 65.12 64.23 65.26 194.61 64.87c 

T2 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT  176 67.62 68.03 67.42 203.07 67.69ab 

T3 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 176 67.34 67.63 67.91 202.88 67.63ab 

T4 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 200 68.65 67.93 68.43 205.01 68.34ab 

T5 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 120 68.44 68.50 67.58 204.52 68.17ab 

T6 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 200 67.93 68.12 67.81 203.86 67.95ab 

T7 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 120 68.80 67.65 67.71 204.16 68.05ab 

T8 – RR of NPK fertilizer + RR of NEB 
at nursery and 25 DAT 240 68.93 68.72 68.64 206.29 68.76a 

T9 – RR of NPK fertilizer + RR of NEB 
at nursery and 55 DAT 240 67.86 68.51 67.63 204.00 68.00ab 

T10 – RR of NPK fertilizer + RR of 
NEB at nursery 160 68.33 67.51 68.59 204.43 68.14ab 

T11 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 320 67.34 67.71 67.62 202.67 67.56b 

T12 – RR of NPK fertilizer + RR of 
NEB at (25 and 55) DAT 160 67.67 67.54 67.32 202.53 67.51b 

T13 – RR of NPK fertilizer + RR of 
NEB at 25 DAT 160 67.25 67.78 67.34 202.37 67.46b 

T14 – RR of NPK fertilizer + RR of 
NEB at 55 DAT 160 67.38 67.53 67.27 202.18 67.39b 

CV%      0.57 

HSD (0.05)      1.17 
 
Appendix Table 11b. Analysis of variance on percent (%) milling recovery as affected by different 
fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1640 0.0820  0.54 3.37 5.53 
Treatment 13 31.3637   2.4126   15.94** 2.15 2.96 
Error 26   3.9340   0.1513    
Total 41 35.4618     

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 10 days after transplanting 

T1- RR of NPK fertilizer at (5, 25 & 50) DAT T2- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 176 ml/ha 

T3- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 176 ml/ha 

T4- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 200 ml/ha 

T5- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 120 ml/ha 

T6- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 200 ml/ha 

T7- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 120 ml/ha 

T8- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 240 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 240 ml/ha 

T10- RR of NPK fertilizer + RR of NEB at nursery  
@ 160 ml/ha 

T11- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 160 ml/ha 

T13- RR of NPK fertilizer + RR of NEB at 25 DAT  
@ 160 ml/ha 

T14- RR of NPK fertilizer + RR of NEB at 55 DAT  
@ 160 ml/ha 



Figure 2. Representative sample plots per treatment at 20 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 & 50) DAT T2- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 176 ml/ha 

T3- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 176 ml/ha 

T4- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 200 ml/ha 

T5- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 120 ml/ha 

T6- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 200 ml/ha 

T7- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 120 ml/ha 

T8- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 240 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 240 ml/ha 

T10- RR of NPK fertilizer + RR of NEB at nursery  
@ 160 ml/ha 

T11- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 160 ml/ha 

T13- RR of NPK fertilizer + RR of NEB at 25 DAT  
@ 160 ml/ha 

T14- RR of NPK fertilizer + RR of NEB at 55 DAT  
@ 160 ml/ha 



Figure 3. Representative sample plots per treatment at 30 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 & 50) DAT T2- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 176 ml/ha 

T3- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 176 ml/ha 

T4- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 200 ml/ha 

T5- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 120 ml/ha 

T6- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 200 ml/ha 

T7- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 120 ml/ha 

T8- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 240 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 240 ml/ha 

T10- RR of NPK fertilizer + RR of NEB at nursery  
@ 160 ml/ha 

T11- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 160 ml/ha 

T13- RR of NPK fertilizer + RR of NEB at 25 DAT  
@ 160 ml/ha 

T14- RR of NPK fertilizer + RR of NEB at 55 DAT  
@ 160 ml/ha 



Figure 4. Representative sample plots per treatment at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- RR of NPK fertilizer at (5, 25 & 50) DAT T2- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 176 ml/ha 

T3- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 176 ml/ha 

T4- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 200 ml/ha 

T5- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 120 ml/ha 

T6- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 200 ml/ha 

T7- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 120 ml/ha 

T8- RR of NPK fertilizer + RR of NEB at nursery and 
25 DAT @ 240 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9- RR of NPK fertilizer + RR of NEB at nursery and 
55 DAT @ 240 ml/ha 

T10- RR of NPK fertilizer + RR of NEB at nursery  
@ 160 ml/ha 

T11- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 320 ml/ha 

T12- RR of NPK fertilizer + RR of NEB at (25 and 55) 
DAT @ 160 ml/ha 

T13- RR of NPK fertilizer + RR of NEB at 25 DAT  
@ 160 ml/ha 

T14- RR of NPK fertilizer + RR of NEB at 55 DAT  
@ 160 ml/ha 



Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 10 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 20 days after transplanting 



Experimental view of the area at 30 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at maturity stage 



Figure 6. Field activities of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Measuring of plant height at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Counting of tillers at 30 DAT 

Counting of tillers at harvest 

Measuring of plant height at harvest 



 

Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 

Counting of spikelet 
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Dosage and Timing Evaluation of NEB Root Exudates 

Blended on Granular Fertilizer on the Growth and Yield 

Performance of Corn (Zea mays) 

Belinda G. Elming 

ABSTRACT 

This study was conducted to determine the yield impact of various dosages 
and application timing of NEB Root Exudates, applied by blending on 
granular fertilizer.   Fertilizer quantity was also reduced in some treatments 
to correspond to blending NEB on fertilizer and packaging in 45 kg bags, 
rather than the traditional 50 kg bag.     

All of the various NEB combinations produced statistically significant yield 
increases over the control of 4.77 tons per hectare, with corresponding 
statistically significant increases in agronomic metrics including height, ear 
length, plant biomass, number of plants, number of ears, weight of ear with 
and without husk and grain yield. 

Research findings revealed that blending NEB on fertilizer granules (urea 
46-0-0 and NPK 14-14-14 used in this study) produced the highest grain
yield of 9.12 tons per hectare and the highest plant height, ear length,
biomass, number plants per plot, number of ears harvested.   Based on these
statistically significant results, use of NEB, as blended on granular fertilizer,
is recommended.



I. INTRODUCTION 

 
   CORN, Zea mays L. (or “maize”), a member of grass family and the most 

commonly grown cereal crop throughout the world. Yellow corn is the primary source of 

feed for the Philippines’ animal industry, and is being increasingly used by the 

manufacturing sector. It is one of the important crops in the Philippines with about 20% of 

the population from Visayas and Mindanao consume corn as staple food in the form of 

white corn grits. It is the major source of income and employment of over a million farmers, 

majority of whom fall below the poverty line (Production Guide on Corn – (OPV)).  

 

II. OBJECTIVES 

1. Measure the impact of NEB when blended on granular fertilizer on yield performance 
and various agronomic metrics. 

2. Determine the most effective application dose and timing when is NEB blended on 45 
kg fertilizer bag (10% reduction of all fertilizer) 

3. Determine the correct number of fertilizer bags blended with NEB for optimal yield 
and agronomic influence.    

 
III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from August 

2020 to November 2020. 

 

IV. METHODOLOGY 

 

Cultural Management 

a.      Land Preparation 

An approximate plane farm area measuring 1,700 m2 was thoroughly 

prepared by alternate plowing and harrowing operations using a mechanical farm 

tractor. Well prepared land was done to obtain good soil tilth and soil condition 

for better root development and to minimize weeds.  

 

 

 

 



b. Crop Variety and Planting Method 

Hybrid corn variety (Glyphosate-ready) with 95-110 days maturity was 

procured from a registered seed supplier and used in this trial.  One to two corn 

seeds were directly planted in furrows at a distance of 75 cm x 20 cm between 

rows and hills, respectively. Corn seeds were planted at about 8 centimeter depth 

to ensure the best germination and seedling development.  

  

c.       Fertilization 
 The application of recommended inorganic fertilizer were followed using 

the 14-14-14 (NPK) and 46-0-0 (Urea) sources.  NEB was blended on inorganic 

fertilizer as stated in the treatment summary.   Normal fertilizer application 

served as the application method for NEB.  

 

d. Pest and Weed Control    

Control of insect pests were done using the registered and recommended 

rates of insecticides for corn. Off-barring at 17 DAS and hilling up at 25 DAS 

was implemented to cover fertilizer applied on the plants and control weeds. 

Weed control was also done through the use of registered herbicides in 

controlling the weeds. 

 

e.       Drainage and Irrigation 

Irrigation was done immediately after planting in which the moisture was 

not adequate to effect germination. Next irrigation was followed at (10, 30 and 

45) days after sowing/planting and when needed. 

 

f.       Harvesting 

Harvesting was manually done at maturity stage of the grain at 105 days 

after planting/sowing. 

 

 

 



V. Treatment Summary 

The following treatment summary including the rates and time of application were evaluated: 
 

Basal Side Dress TOTAL                             
NEB Applied 

T1 200 kg 14-14-14/ha         
NO NEB 

200 kg urea/ha                           
NO NEB 

NO NEB 

T2 200 kg 14-14-14/ha                        
NO NEB 

190 kg urea/ha 
+ 500 ml NEB/ha 

500 ml/ha                                      

season total 

T3 195 kg 14-14-14/ha                  
+ 250 ml NEB/ha 

190 kg urea/ha 
+ 500 ml NEB/ha 

750 ml/ha                                     

season total 

T4 190 kg 14-14-14/ha                     
+ 500 ml NEB/ha 

190 kg urea/ha 
+ 500 ml NEB/ha 

1,000 ml/ha                                  

season total 

T5 200 kg 14-14-14/ha      
NO NEB 

190 kg urea/ha 
+ 600 ml NEB/ha 

600 ml/ha                                     

season total 

T6 200 kg 14-14-14/ha                       
NO NEB 

190 kg urea/ha 
+ 700 ml NEB/ha 

700 ml/ha 

season total 

T7 195 kg 14-14-14/ha                  
+ 350 ml NEB/ha 

190 kg urea/ha 
+ 700 ml NEB/ha 

1,050 ml/ha 

season total 

T8 190 kg 14-14-14/ha                      
+ 700 ml NEB/ha 

190 kg urea/ha 
+ 700 ml NEB/ha 

1,400 ml/ha 

season total 

 
 

VI. Experimental Design  

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (4) blocks representing replication and each block was further 

subdivided into eight (8) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 6m by 10m and a one-meter distance was 

provided between blocks and treatment plots.  

 

VII. Gathered Data 

Agronomic data were measured using randomly selected samples per harvest area 

per plot. 

1. Average plant height at harvest – Height of plant per plot at harvest were measured 

based on 10 randomly selected sample plant per plot.  



2. Average ear length (cm) - length of 10 representative samples plants per plot was 

taken and recorded. 

3. Biomass weight (kg) - weight of plant biomass were obtained based on 10 

representative sample plants per plot. 

4. Number of plants from 40 m2 area were harvested and counted per plot. 

5. Number of ears from 40 m2 area were harvested and counted per plot. 

6. Weight (g) of fresh ears with husk from 40 m2 area per plot were obtained using 

digital weighing scale. 

7. Weight (g) of fresh ears without husk from 40 m2 area per plot were also gathered 

and recorded. 

8. Grain yield in tons per hectare was computed based on 40 m2 harvest area per plot. 

 

 Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Tukeys's Honest Significant 

Difference (HSD) Test at P=0.05 confidence level.  

 

 

 

 

 

 

 

 

 

 

 



VIII. Experimental Field Lay-out 
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IX. RESULTS AND DISCUSSION

Tables 1 to 8 showed the significant results of the study trial and discussions of the 

effect of the different doses and timing of application of NEB as blended with 

recommended rate of inorganic fertilizer (RRIF) in 45 kg/bag over 50 kg/bag on the growth 

and yield of yellow corn variety.   The study was structured to included 45 kg bags of 

fertilizer rather than 50 kg bags of fertilizer for those treatments that included NEB, 

resulting in a fertilizer reduction for those treatments that included NEB.      

Average plant height, cm 

The effect of different treatment combinations on plant height at harvest presented 

on Table 1 and statistical analysis revealed highly significant differences among 

treatments, (Appendix Table 1b.).  

Comparison among means revealed that the plants attained a significantly highest 

plant at harvest was the treatment combinations at the rate of 385 kg/ha RRIF + 1050 ml/ha 

NEB at basal and side dress (T7) with an average of 278.63 cm. However, (T7) was 

significantly comparable to the plants applied at the rate of 380 kg/ha RRIF + 1400 ml/ha 

NEB at basal and side dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side 

dress (T4) with a higher plant height of 275.87 cm and 269.52 cm, respectively.  

In addition, plants treated at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal 

and side dress (T3) was similar to (T4) and also gained significantly higher plant height 

that was comparable with the treatment combinations at the rate of 390 kg/ha RRIF + 700 

ml/ha NEB at side dress (T6) and 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5). 

However, these treatments (T6 and T5) had no significant differences to each other but had 

similar results to the pants applied at the rate of 390 kg/ha RRIF + 500 ml/ha NEB at side 

dress (T2).  

Moreover, all remaining fertilizer treatment combinations had significantly taller 

plant at harvest over the control plants applied at the rate of 400 kg/ha RRIF (T1) produced 

a shortest plant with an average of 212.45 cm.  



Table 1. Average plant height (cm) at harvest based on 10 randomly selected sample plants as  
affected by the different fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 
NO NEB 400 - 210.34 216.11 208.71 214.63 849.79 212.45e 

T2 – NEB blended 
on fertilizer @ side 
dress 

390 500 247.36 260.21 249.37 255.74 1012.68 253.17d 

T3 - NEB blended 
on fertilizer @ basal 
& side dress 

385 750 262.36 265.84 270.23 261.58 1060.01 265.00bcd 

T4- NEB blended 
on fertilizer @ basal 
& side dress 

380 1,000 268.34 270.12 267.31 272.31 1078.08 269.52abc 

T5- NEB blended 
on fertilizer @ side 
dress 

390 600 254.31 264.84 257.46 251.12 1027.73 256.93cd 

T6- NEB blended 
on fertilizer @ side 
dress 

390 700 258.37 255.78 267.34 257.74 1039.23 259.81cd 

T7- NEB blended 
on fertilizer @ basal 
& side dress 

385 1,050 282.31 273.24 289.62 269.34 1114.51 278.63a 

T8- NEB blended 
on fertilizer @ basal 
& side dress 

380 1,400 278.61 281.37 273.36 270.14 1103.48 275.87ab 

CV%        2.07 

LSD (0.05)        12.74 
 

 

Average ear length (cm) at harvest 

 Table 2 presented the results on average ear length at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 

Table 2b). Control plants and all fertilizer treatment combinations applied obtained ear 

length with a mean ranges from 18.45 cm. to 22.13 cm, respectively.  

Comparison among means presented that the plants applied at the rate of 385 kg/ha 

RRIF + 1050 ml/ha NEB at basal and side dress (T7) gained significantly longest ears at 

harvest with a mean value of 22.13 cm. However, (T7) was comparable to the plants 

applied at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8), 380 



kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) and 385 kg/ha RRIF + 750 

ml/ha NEB at basal and side dress (T3) with a longer ear length of 22.01 cm, 21.85 cm and 

21.62 cm, respectively. Treatment combination at the rate of 390 kg/ha RRIF + 700 ml/ha 

NEB at side dress (T6) obtained long ear length but significantly similar to the plants 

applied at the rate of 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha 

RRIF + 500 ml/ha NEB at side dress (T2).  

All other treatments obtained a longer ears over the control plants at the rate of 400 

kg/ha RRIF (T1) with a mean length of 18.45 cm.  

 

Table 2. Average ear length (cm) at harvest based on 10 randomly selected sample plants as  
affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 17.63 18.16 19.23 18.78 73.80 18.45e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 20.95 20.68 21.01 20.86 83.50 20.88d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 21.64 21.71 21.60 21.54 86.49 21.62abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 21.81 21.90 21.88 21.79 87.38 21.85ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 21.28 21.18 20.92 21.07 84.45 21.11cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 21.53 21.47 21.36 21.41 85.77 21.44bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 22.13 21.95 22.23 22.20 88.51 22.13a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 22.03 21.93 22.16 21.93 88.05 22.01ab 

CV%        1.29 

LSD (0.05)        0.65 
 

Plant biomass (kg) at harvest 

Plant biomass varied significantly among treatments which ranged from 6.55 kg to 

8.05 kg. Highly significant effect of different treatments on plant biomass at harvest was 

shown on Appendix table 3b.  



Comparison among means revealed that the treatment combination at the rate of 

385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress (T7) produced significantly 

heaviest plant biomass of 8.05 kg however, comparable with the plants treated at the rate 

of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8). On the other hand, (T8) 

had significantly similar biomass to the plant applied at the rate of 380 kg/ha RRIF + 1000 

ml/ha NEB at basal and side dress (T4). Moreover, (T4) gained comparable effect on 

biomass to the plants treated at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and 

side dress (T3) , 390 kg/ha RRIF + 700 ml/ha NEB at side dress (T6) and 390 kg/ha RRIF 

+ 600 ml/ha NEB at side dress (T5) and had no significant differences to each other.  

Furthermore, it was observed that plants treated at the rate of 390 kg/ha RRIF + 

500 ml/ha NEB at side dress (T2) obtained statistically heavier plant biomass over the 

control plants at the rate of 400 kg/ha RRIF (T1) with a mean value of 6.55 kg at harvest.  

 

Table 3. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected  
by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 6.45 6.65 6.75 6.35 26.20 6.55e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 7.35 7.52 7.40 7.45 29.72 7.43d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 7.64 7.60 7.72 7.60 30.56 7.64cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.71 7.74 7.70 7.81 30.96 7.74bc 

T5- NEB blended on 
fertilizer @ side dress 390 600 7.48 7.51 7.45 7.62 30.06 7.52cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 7.57 7.55 7.60 7.63 30.35 7.59cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 7.92 8.25 7.86 8.17 32.20 8.05a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 7.76 8.00 7.85 8.10 31.71 7.93ab 

CV%        1.47 

LSD (0.05)        0.27 
 



Number of plants harvested from 40m2 per plot 

Presented on Table 4 the data on the number of plants harvested from 40m2 per plot 

as affected by different fertilizer treatment combinations. A highly significant result was 

obtained showed on Appendix Table 4b. 

The results revealed that the treatment combination at the rate of 385 kg/ha RRIF 

+ 1050 ml/ha NEB at basal and side dress (T7) produced significantly highest number of

plants harvested from 40m2 per plot with a mean of 278.25 however, significantly

comparable to the plants treated at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal

and side dress (T8), 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4), 390

kg/ha RRIF + 700 ml/ha NEB at side dress (T6) and 385 kg/ha RRIF + 750 ml/ha NEB at

basal and side dress (T3) that had no significant differences to each other.  Plants applied

at the rate of 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF +

500 ml/ha NEB at side dress (T2) significantly produced high number of plants harvested

from 40m2 per plot but had also no significant differences to each other.

Control plants at the rate of 400 kg/ha RRIF (T1) produced statistically lowest 

number of plants from 40m2 per plot.  

Application of NEB at the rate of 1050 ml/ha became more effective when 

combined with 385 kg/ha inorganic fertilizer. This fertilizer combination is necessary to 

sustain the inability of the plants to supply sufficient nutrients to maintain its normal 

growth and development. 



Table 4. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 253 248 255 240 996 249.00c 
T2 – NEB blended on 
fertilizer @ side dress 390 500 262 265 270 264 1061 265.25b 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 269 272 270 267 1078 269.50ab 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 271 273 276 280 1100 275.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 267 270 265 271 1073 268.25b 

T6- NEB blended on 
fertilizer @ side dress 

39 
0 700 268 271 275 266 1080 270.00ab 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280 278 275 280 1113 278.25a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 273 276 269 280 1098 274.50ab 

CV%        1.56 

LSD (0.05)        9.92 
 

Number of ears harvested from 40m2 per plot 

Table 5 presents the number of ears harvested from 40m2 per plot and varied with 

a mean ranges from 241.25 to 277.75.  Analysis of variance revealed a significant effect of 

the different treatments on number of ears harvested from 40m2 per plot, (Appendix Table 

5b).  

Application of the fertilizer treatment combinations at the rate of 385 kg/ha RRIF 

+ 1050 ml/ha NEB at basal and side dress (T7) produced significantly highest number of 

ears harvested with an average of 277.75 per 40m2 per plot however, comparable to the 

plants treated at the rate of 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4), 

380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8),  385 kg/ha RRIF + 750 

ml/ha NEB at basal and side dress (T3) and 390 kg/ha RRIF + 700 ml/ha NEB at side dress 

(T6). Meanwhile, (T4) and (T8) had no significant differences to each other. Moreover, 



(T3) and (T6) were also gained insignificant high number of ears harvested from 40m2 per 

plot but similar to the plants treated with 390 kg/ha RRIF + 600 ml/ha NEB at side dress 

(T5) and 390 kg/ha RRIF + 500 ml/ha NEB at side dress (T2) which also produced 

significantly high number of ears harvested from 40m2 per plot. 

Control plants at the rate of 400 kg/ha RRIF (T1) revealed significantly the lowest 

number of ears harvested from 40m2 per plot with a mean value of 241.25.

Table 5. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 244.00 240.00 248.00 233.00 965.00 241.25d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 256.00 260.00 265.00 260.00 1041.00 260.25c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 267.00 270.00 269.00 266.00 1072.00 268.00abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 270.00 272.00 274.00 280.00 1096.00 274.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 263.00 267.00 262.00 267.00 1059.00 264.75bc 

T6- NEB blended on 
fertilizer @ side dress 390 700 265.00 268.00 274.00 264.00 1071.00 267.75abc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280.00 278.00 274.00 279.00 1111.00 277.75a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 272.00 276.00 267.00 280.00 1095.00 273.75ab 

CV% 1.65 

LSD (0.05) 10.42 

Weight (kg) of ears with husk harvested from 40m2 per plot 

Table 6 presents the average weight of ears with husk harvested from 40m2 per plot 

as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears with husk harvested from 40m2 per plot, (Appendix Table 6b).  



Table 6. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 45.27 40.80 39.80 45.22 171.09 42.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 65.47 65.00 61.68 70.02 262.17 65.54d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 74.37 74.30 71.21 70.87 290.75 72.69bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 74.29 74.86 79.24 71.00 299.39 74.85abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 67.54 68.49 73.45 69.37 278.85 69.71cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 73.13 72.41 71.22 68.43 285.19 71.30bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 81.91 80.41 79.38 82.14 323.84 80.96a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 73.80 82.21 79.00 76.88 311.89 77.97ab 

CV%        4.21 

LSD (0.05)        6.94 
 

The fertilizer treatment combinations at the rate of 385 kg/ha RRIF + 1050 ml/ha 

NEB at basal and side dress (T7) gained significantly heaviest weight of ears with husk 

that were harvested from 40m2 per plot with a mean value of 80.96 kg. It was followed by 

the plants applied at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress 

(T8) that gained heavier weight of ears with husk harvested from 40m2 per plot but 

comparable to the plants treated at the rate of 380 kg/ha RRIF + 1000 ml/ha NEB at basal 

and side dress (T4) with a mean of 77.97 kg and 74.85 kg, respectively. Treatment 4 was 

also similar to the plants at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and side 

dress (T3) that produced significantly heavy weight of ears with husk harvested from 40m2 

per plot however, comparable to the plants treated at the rate of 390 kg/ha RRIF + 700 

ml/ha NEB at side dress (T6) which was also similar to the plants applied at the rate of 390 

kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at 



side dress (T2). On the contrary, control plants at the rate of 400 kg/ha RRIF (T1) revealed 

the lightest weight of ears with husk harvested from 40m2 per plot.  

 

 
Weight (kg) of ears without husk harvested from 40m2 per plot 

Table 7 presents the average weight of ears without husk harvested from 40m2 per 

plot as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears without husk harvested from 40m2 per plot, (Appendix Table 7b).  

Application of fertilizer treatment combinations at the rate of 385 kg/ha RRIF + 

1050 ml/ha NEB at basal and side dress (T7) gained significantly heaviest weight of ears 

without husk harvested from 40m2 per plot with a mean value of 68.81 kg but comparable 

to the plants treated at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side 

dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) which had 

no significant differences to each other. Fertilizer treatment combinations applied to the 

plants at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and side dress (T3)  and 

390 kg/ha RRIF + 700 ml/ha NEB at side dress (T6) had no significant differences to each 

other however, obtained significantly heavier weight of ears without husk harvested from 

40m2 per plot. (T3) and (T6) were also similar to the plants applied at the rate of 390 kg/ha 

RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at side 

dress (T2) that were also insignificant to each other.  

Control plants at the rate of 400 kg/ha RRIF (T1) obtained significantly the lightest 

weight of ears without husk harvested from 40m2 per plot with a mean value of 40.90 kg.  

 

 

 

 

 

 

 

 



Table 7. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different 
fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 40.03 43.29 38.68 41.59 163.59 40.90d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 55.96 63.33 58.78 53.00 231.07 57.77c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 63.82 62.00 65.00 57.30 248.12 62.03bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 64.59 64.00 67.87 60.00 256.46 64.12ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 60.66 56.19 60.57 56.63 234.05 58.51c 

T6- NEB blended on 
fertilizer @ side dress 390 700 60.00 62.50 63.36 59.38 245.24 61.31bc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 67.25 69.86 70.72 67.42 275.25 68.81a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 65.73 67.07 64.53 63.81 261.14 65.29ab 

CV%        3.75 

LSD (0.05)        5.32 
 

        

      Computed grain yield tons per hectare (t/ha) 

 

Presented on Table 8 a highly significant results on grain yield influenced by 

different treatments evaluated. Analysis of variance revealed significant differences among 

the different treatments on grain yield (tons per ha), (Appendix Table 8b).  

Highest grain yield of 9.12 tons per hectare was produced by plants treated at the 

rate of 385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress (T7). 

This was followed by the application of 380 kg/ha RRIF + 1400 ml/ha NEB at basal 

and side dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) 

that produced significantly higher grain yield of 8.36 tons/ha and 7.62 tons/ha, respectively. 

It can be noticed that (T4) was comparable to the plants applied at the rate of 385 kg/ha 

RRIF + 750 ml/ha NEB at basal and side dress (T3) and 390 kg/ha RRIF + 700 ml/ha NEB 

at side dress (T6) that were insignificant to each other also produced higher grain yield 



with a mean of 7.01 tons/ha and 6.98 tons/ha, respectively. Furthermore, application of 390 

kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at 

side dress (T2) were insignificant to each other however, comparable to (T3) and (T6) and 

gained significantly high grain yield of 6.62 tons/ha and 6.46 tons/ha, respectively.  

Control plants at the rate of 400 kg/ha RRIF (T1) gained the lowest grain yield with 

a mean of 4.77 tons/ha.  Increasing dose of NEB with most favorable rate of inorganic 

fertilizer also increases yield of corn. It was noted that highest yield of corn was attained 

with optimum amount of nutrients needed by the plants.  

Table 8. Computed grain yield tons per hectare as affected by the different fertilizer treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 4.73 4.67 4.64 5.02 19.06 4.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 6.61 6.35 6.70 6.16 25.82 6.46d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 6.89 7.50 7.17 7.12 28.68 7.01cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.70 8.00 7.65 7.80 31.15 7.62c 

T5- NEB blended on 
fertilizer @ side dress 390 600 6.00 6.27 6.77 7.42 26.46 6.62d 

T6- NEB blended on 
fertilizer @ side dress 390 700 6.54 6.97 7.46 6.93 27.90 6.98cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 8.94 8.85 9.02 9.67 36.48 9.12a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 8.32 8.43 8.67 8.00 33.42 8.36b 

CV% 4.36 

LSD (0.05) 0.74 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB blended with inorganic granular fertilizer was evaluated in order to determine 

the effect on growth and yield performance of corn. A field experiment was conducted 

from August 2020 to November 2020.  

The study was designed to eight treatments includes different rate of NEB bended 

blended on recommended rate of inorganic fertilizer: (T1) - 400 kg/ha RRIF (Control); 

(T2) – 390 kg/ha RRIF + 500 ml/ha NEB at side dress; ( T3) – 385 kg/ha RRIF + 750 ml/ha 

NEB at basal and side dress; (T4) - 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side 

dress; (T5) - 390 kg/ha RRIF + 600 ml/ha NEB at side dress; (T6) - 390 kg/ha RRIF + 700 

ml/ha NEB at side dress; (T7) – 385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress 

and (T8) – 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress respectively. 

 

The following are substantial findings observed on the duration of the study trial.  

1. Evaluation of eight treatments revealed that the plants applied with NEB in 

combination with RRIF increased all agronomic parameters and grain yield. The 

increase in grain yield was statistically significant among treatment combinations.  

2. The highest yield was obtained from the rate of 385 kg/ha RRIF + 1050 ml/ha NEB at 

basal and side dress that produced 9.12 tons/ha that had significant increase over all 

remaining treatments, including the control that yielded 4.77 tons/ha. 

3. The T1 Control, that received the same quantity of granular fertilizer but without NEB,  

produced the shortest plant and ear length at harvest, fewest number of ears, lightest 

plant biomass, lowest number of plants, lightest weight of ear with and without husk 

and lowest grain yield compared to plants treated with NEB blended on inorganic 

fertilizer. 

4. Based on the results, in order to produce the maximum yield of 9.12 tons/ha, the 

application of NEB Root Exudates applied at the rate of 385 kg/ha RRIF + 1050 ml/ha 

NEB at basal and side dress is recommended, blended on to granular fertilizer.  

 

 



Table 9a. Summary of agronomic data and grain yield 

TREATMENTS 
Plant height 

at harvest, 

cm) 

Ear length, 

cm 

Plant 

biomass, kg 

Number of 

plants per 40 

m2 
T1 - Control (RRIF) 212.45e 18.45e 6.55e 249.00c 
T2 – NEB blended on fertilizer 
@ side dress 253.17d 20.88d 7.43d 265.25b 

T3 - NEB blended on fertilizer 
@ basal & side dress 265.00bcd 21.62abc 7.64cd 269.50ab 

T4- NEB blended on fertilizer 
@ basal & side dress 269.52abc 21.85ab 7.74bc 275.00ab 

T5- NEB blended on fertilizer 
@ side dress 256.93cd 21.11cd 7.52cd 268.25b 

T6- NEB blended on fertilizer 
@ side dress 259.81cd 21.44bcd 7.59cd 270.00ab 

T7- NEB blended on fertilizer 
@ basal & side dress 278.63a 22.13a 8.05a 278.25a 

T8- NEB blended on fertilizer 
@ basal & side dress 275.87ab 22.01ab 7.93ab 274.50ab 

CV% 2.07 1.29 1.47 1.56 

LSD (0.05) 12.74 0.65 0.27 9.92 

Table 9b. Summary of agronomic data and grain yield 

TREATMENTS 
Number of 

ears per 40 

m2 

Weight of 

fresh ears 

w/husk, kg 

Weight of 

fresh ears 

w/o husk, kg 

Grain Yield 

(tons/ha) 

T1 - Control (RRIF) 241.25d 42.77e 40.90d 4.77e 
T2 – NEB blended on fertilizer 
@ side dress 260.25c 65.54d 57.77c 6.46d 

T3 - NEB blended on fertilizer 
@ basal & side dress 268.00abc 72.69bc 62.03bc 7.01cd 

T4- NEB blended on fertilizer 
@ basal & side dress 274.00ab 74.85abc 64.12ab 7.62c 

T5- NEB blended on fertilizer 
@ side dress 264.75bc 69.71cd 58.51c 6.62d 

T6- NEB blended on fertilizer 
@ side dress 267.75abc 71.30bcd 61.31bc 6.98cd 

T7- NEB blended on fertilizer 
@ basal & side dress 277.75a 80.96a 68.81a 9.12a 
T8- NEB blended on fertilizer 
@ basal & side dress 273.75ab 77.97ab 65.29ab 8.36b 

CV% 1.65 4.21 3.75 4.36 

LSD (0.05) 10.42 6.94 5.32 0.74 



 
 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix Table 1a. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 210.34 216.11 208.71 214.63 849.79 212.45e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 247.36 260.21 249.37 255.74 1012.68 253.17d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 262.36 265.84 270.23 261.58 1060.01 265.00bcd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 268.34 270.12 267.31 272.31 1078.08 269.52abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 254.31 264.84 257.46 251.12 1027.73 256.93cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 258.37 255.78 267.34 257.74 1039.23 259.81a 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 282.31 273.24 289.62 269.34 1114.51 278.63a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 278.61 281.37 273.36 270.14 1103.48 275.87ab 

CV%        2.07 

LSD (0.05)        12.74 
 
 
 
Appendix Table 1b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3     105.6663           35.2221        1.22   3.07 4.87 
Treatment 7 12090.1536     1727.1648     59.88**   2.49 3.64 
Error 21     605.7681           28.8461                     
Total 31 12801.5879          

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 2a. Average ear length (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 17.63 18.16 19.23 18.78 73.80 18.45e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 20.95 20.68 21.01 20.86 83.50 20.88d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 21.64 21.71 21.60 21.54 86.49 21.62abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 21.81 21.90 21.88 21.79 87.38 21.85ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 21.28 21.18 20.92 21.07 84.45 21.11cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 21.53 21.47 21.36 21.41 85.77 21.44bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 22.13 21.95 22.23 22.20 88.51 22.13a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 22.03 21.93 22.16 21.93 88.05 22.01ab 

CV%        1.29 

LSD (0.05)        0.65 
 
 
 
Appendix Table 2b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.1648        0.0549      0.74   3.07 4.87 
Treatment 7 39.3918        5.6274     75.48**   2.49 3.64 
Error 21 1.5656        0.0746                     
Total 31 41.1222                                   

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 3a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected 
by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 6.45 6.65 6.75 6.35 26.20 6.55e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 7.35 7.52 7.40 7.45 29.72 7.43d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 7.64 7.60 7.72 7.60 30.56 7.64cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.71 7.74 7.70 7.81 30.96 7.74bc 

T5- NEB blended on 
fertilizer @ side dress 390 600 7.48 7.51 7.45 7.62 30.06 7.52cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 7.57 7.55 7.60 7.63 30.35 7.59cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 7.92 8.25 7.86 8.17 32.20 8.05a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 7.76 8.00 7.85 8.10 31.71 7.93ab 

CV%        1.47 

LSD (0.05)        0.27 
 
 
 
Appendix Table 3b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected 
sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.0693        0.0231      1.86   3.07 4.87 
Treatment 7 5.8141        0.8306     67.04**   2.49 3.64 
Error 21 0.2602        0.0124                     
Total 31 6.1436              

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 4a. Number of plants harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 253 248 255 240 996 249.00c 
T2 – NEB blended on 
fertilizer @ side dress 390 500 262 265 270 264 1061 265.25b 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 269 272 270 267 1078 269.50ab 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 271 273 276 280 1100 275.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 267 270 265 271 1073 268.25b 

T6- NEB blended on 
fertilizer @ side dress 

39 
0 700 268 271 275 266 1080 270.00ab 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280 278 275 280 1113 278.25a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 273 276 269 280 1098 274.50ab 

CV%        1.56 

LSD (0.05)        9.92 
 
 
 
Appendix Table 4b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 10.8437        3.6146      0.21   3.07 4.87 
Treatment 7 2268.2187      324.0312     18.52**   2.49 3.64 
Error 21 367.4062       17.4955                     
Total 31 2646.4687           

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 5a. Number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 244.00 240.00 248.00 233.00 965.00 241.25d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 256.00 260.00 265.00 260.00 1041.00 260.25c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 267.00 270.00 269.00 266.00 1072.00 268.00abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 270.00 272.00 274.00 280.00 1096.00 274.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 263.00 267.00 262.00 267.00 1059.00 264.75bc 

T6- NEB blended on 
fertilizer @ side dress 390 700 265.00 268.00 274.00 264.00 1071.00 267.75abc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280.00 278.00 274.00 279.00 1111.00 277.75a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 272.00 276.00 267.00 280.00 1095.00 273.75ab 

CV% 1.65 

LSD (0.05) 10.42 

Appendix Table 5b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3    19.3750          6.4583     0.33  3.07 4.87 
Treatment 7 3665.3750     523.6250    27.14**  2.49 3.64 
Error 21  405.1250        19.2917
Total 31 4089.8750   

** = Highly significant 



Appendix Table 6a. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the 
different fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 45.27 40.80 39.80 45.22 171.09 42.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 65.47 65.00 61.68 70.02 262.17 65.54d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 74.37 74.30 71.21 70.87 290.75 72.69bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 74.29 74.86 79.24 71.00 299.39 74.85abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 67.54 68.49 73.45 69.37 278.85 69.71cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 73.13 72.41 71.22 68.43 285.19 71.30bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 81.91 80.41 79.38 82.14 323.84 80.96a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 73.80 82.21 79.00 76.88 311.89 77.97ab 

CV%        4.21 

LSD (0.05)        6.94 
 
 
 
Appendix Table 6b. Analysis of variance on weight (kg) of fresh ears with husk per 40m2 harvest area per 
plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 1.4190 0.4730 0.06 3.07 4.87 
Treatment 7 3900.6504 557.2358 65.02** 2.49 3.64 
Error 21 179.9613 8.5696    
Total 31 4082.0308     

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 7a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 40.03 43.29 38.68 41.59 163.59 40.90d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 55.96 63.33 58.78 53.00 231.07 57.77c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 63.82 62.00 65.00 57.30 248.12 62.03bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 64.59 64.00 67.87 60.00 256.46 64.12ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 60.66 56.19 60.57 56.63 234.05 58.51c 

T6- NEB blended on 
fertilizer @ side dress 390 700 60.00 62.50 63.36 59.38 245.24 61.31bc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 67.25 69.86 70.72 67.42 275.25 68.81a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 65.73 67.07 64.53 63.81 261.14 65.29ab 

CV%        3.75 

LSD (0.05)        5.32 
 
 
 
Appendix Table 7b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area 
per plot as affected by the different fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 73.9106 24.6369 4.90 3.07 4.87 
Treatment 7 2001.0488 285.8641 56.80** 2.49 3.64 
Error 21 105.6851 5.0326    
Total 31 2180.6445     

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 8a. Computed grain yield tons per hectare as affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 4.73 4.67 4.64 5.02 19.06 4.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 6.61 6.35 6.70 6.16 25.82 6.46d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 6.89 7.50 7.17 7.12 28.68 7.01cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.70 8.00 7.65 7.80 31.15 7.62c 

T5- NEB blended on 
fertilizer @ side dress 390 600 6.00 6.27 6.77 7.42 26.46 6.62d 

T6- NEB blended on 
fertilizer @ side dress 390 700 6.54 6.97 7.46 6.93 27.90 6.98cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 8.94 8.85 9.02 9.67 36.48 9.12a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 8.32 8.43 8.67 8.00 33.42 8.36b 

CV%        4.36 

LSD (0.05)        0.74 
 
 
 
Appendix Table 8b. Analysis of variance on computed grain yield tons per hectare as affected by the 
different fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.7112        0.2371      2.46   3.07 4.87 
Treatment 7 48.1874        6.8839     71.53**   2.49 3.64 
Error 21 2.0209        0.0962                     
Total 31 50.9195           

** = Highly significant 
 
 
 
 
 
 
 
 
 



PICTURES



Figure 1. Representative sample plants per plot at 20 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

 

T6-- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare 

 



Figure 2. Representative sample plants per plot at 30 DAP 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

T6- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare



Figure 3. Representative sample plants per plot at 40 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

 

T6- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare 

 



Figure 4. Representative sample ears applied with NEB versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 VS T2 T1 VS T3 

T1 VS T4 T1 VS T5 

T1 VS T6 T1 VS T7 

T1 VS T8 



Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 20 DAP 



Experimental view of area at 30 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 40 DAP 



Figure 6.  Field activities 

Constructing of furrows Sowing of corn seeds 

Measuring plant height at maturity Harvesting of corn ear 

Measuring length of corn ear 

Threshing of corn ear 

Removal of corn husk 
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Effect of NEB Root Exudates on the Growth and Yield of Rice 

with Recommended and Reduced Fertilizer Dosage 
No farmer cost of NEB: Can NEB increase yields with less chemical fertilizer? 

Belinda G. Elming 

ABSTRACT 

This study was conducted to determine if the recommended rate of 

chemical fertilizer could be reduced, while at the same time increasing 

yields with the application of NEB root exudates applied by foliar spray.   

It also aimed to evaluate if the reduced cost of fertilizer reduction would 

offset the cost of NEB.     

The study was designed into fourteen treatments including different 

doses of recommended fertilizers and equal rate of NEB, applied by 

foliar application at basal (5 DAT), tillering (25 DAT) and panicle (55 

DAT) for all NEB treatments. This study had two primary objectives.   

First, to compare 4, 5, 7 and 9 bags of fertilizer per hectare without NEB 

compared to 3, 4, 6, and 8 bags of fertilizer per hectare with NEB (1 

bag/ha fertilizer reductions, respectively).  Second, compare the yield 

increase from NEB without any fertilizer reduction at 4, 5, 7, and 9 bags 

of fertilizer per hectare (with and without NEB).   

Results were consistent and significant.   The number of tillers, both at 

30 DAT and harvest, panicle count at harvest, number of spikelet per 

panicle, percent filled spikelet, weight of 1000 grain, average plant 

height, both at 30 DAT and harvest, grain yield and percent milling 

recovery were all statistically significantly improved when NEB was 

applied, in both the full fertilizer comparison set and the 1 bag/ha reduced 

fertilizer comparison set.  

Significantly, all fertilizer reduction comparisons (9 bags/ha vs 8 bags/ha 

+ NEB; 7 bags/ha vs. 6 bags/ha + NEB; 5 bags/ha vs. 4 bags/ha + NEB;

and 4 bags/ha vs. 3 bags/ha + NEB) resulted is statistically significant

yield increases.   This study confirms that the cost of NEB root exudates

could be offset by the fertilizer savings from 1 bag/ha reduction, while at

the same time increasing rice yield and farmer profits at harvest.



I. INTRODUCTION 

 

Rice (Oryza sativa) is the most important cereal crop and the staple food of more than 

half of the world’s population. It is also the Asia’s economically and culturally most 

important economic activity that provides the people for living. In the Philippines, rice 

production and development is considered by the researchers that aims to provide a more 

advanced at minimum cost and highly adaptable nutrient for the growth and development 

of rice in order to produce higher production increase of rice. 

Farmers generally apply suboptimal fertilizer dosages resulting in reduced yields.  

Despite efforts by both government and private industry to increase fertilizer usage, 

increasing farmer fertilizer dosages to increase yields has proven to be an elusive goal.   

Economic challenges and inherent risk in rice production results in an exceptionally price 

sensitive farmer mindset.   This is a very challenging situation to overcome and as a result, 

rice yields have remained stubbornly low. 

NEB root exudates offers a potential solution, allowing farmers to increase yields and 

profits, but without additional cost to the farmer.   Most products justify product cost by a 

cost/benefit analysis, forcing the farmer to spend more money at planting in hopes of 

receiving more yield at harvest.   This study aims to determine if NEB could be used to 

reduce farmer cost at planting while at the same time provide more yield at harvest, a 

double benefit.  This lower cost solution, if yields are actually increased, holds great 

potential for both individual farmers and helping with national rice security. 

This study was conducted to determine if the recommended rate of chemical fertilizer 

could be reduced, while at the same time increasing yields due to the application of NEB 

root exudates applied by foliar spray.   Past research has been conducted with NEB blended 

on granule fertilizer, which demonstrated that fertilizer dosage rates can be reduced with 

the application of NEB, resulting in statistically significant yield increases.   However, soil 

application requires higher dosages.   Foliar application requires a much lower dosage rate, 

offering the potential for immediate farmer savings and yield increases.    This study aimed 

to determine if that is possible.       

 

II. OBJECTIVES 

Objective #1:  To collect pictures, agronomic and yield data to determine if rice yield 

can be increased by one bag of fertilizer and the application of NEB root exudates by foliar 

application.   Specifically, compare the following treatments: 

a. 9 bags/ha fertilizer vs. 8 bags/ha fertilizer + NEB 

b. 7 bags/ha fertilizer vs. 6 bags/ha fertilizer + NEB 

c. 5 bags/ha fertilizer vs. 4 bags/ha fertilizer + NEB 

d. 4 bags/ha fertilizer vs. 3 bags/ha fertilizer + NEB 

 

 

 



Objective #2:  To collect pictures, agronomic and yield data to determine if rice yield can 

be increased by adding NEB root exudates by foliar application without any fertilizer 

reduction.   Specifically, compare the following treatments: 

a.  9 bags/ha fertilizer vs. 9 bags/ha fertilizer + NEB 

b.  7 bags/ha fertilizer vs. 7 bags/ha fertilizer + NEB 

c.  5 bags/ha fertilizer vs. 5 bags/ha fertilizer + NEB 

d.  4 bags/ha fertilizer vs. 4 bags/ha fertilizer + NEB 

 

III. TIME AND PLACE OF THE STUDY 

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from January 

2021 to April 2021. 

 

IV. METHODOLOGY 

 

a. Soil Analysis 

Soil analysis results were accomplished by using the soil test kit which served as 

basis for the recommended rate of inorganic fertilizer.  

b. Cultural Management 

a. Land Preparation 

An irrigated farm with an approximate area measuring 1,750 m2 was thoroughly 

prepared by plowing, harrowing and levelling using a mechanical farm tractor and hand 

tractor. Bunds were also constructed to prevent the leaching of fertilizer to adjacent 

plots.   

b.  Crop Variety and Planting Method 

NSIC 222 rice variety was used and procured from a registered seed supplier.  Seeds 

were sown in seedbed and adequate water was maintained for proper seedling growth. 

Twenty-five day old seedlings were transplanted in straight line method using 2-3 

seedlings per hill with a planting distance of 20 x 20 centimeters between hills and 

rows.  

c. Fertilization 

 The recommended NPK fertilizer sources were 14-14-14 and 46-0-0 (Urea). The 

different rate of inorganic fertilizers were 3, 4, 5, 6, 7, 8 and 9 bags per hectare that 

were applied in three split applications where full dose of 14-14-14 was applied basally 

and Urea was applied equally at tillering and panicle initiation stage. NEB was applied 

in foliar spray as stated in the treatment summary.   

 

d. Insects and Pests, Diseases and Weeds Control 

Control of insect pests and diseases were administered using the registered and 

recommended rates of insecticides and fungicides for rice. Weed control was done 

through the use of herbicides in killing or controlling the weeds. Manual weed control 

was done by pulling remaining weeds when herbicide is not advisable to apply at 

reproductive stage. 



e. Drainage and Irrigation 

The plots were maintained 3 cm depth of water as per requirement of the crop in 

non-stress treatment. Drainage of rice field was properly designed and constructed by 

creating networks which excess or “unwanted” water was drained especially during the 

rainy months. Repairing of bunds were also done such as the holes and cracks to avoid 

fertilizer leaching to adjacent plots. 

f. Harvesting 

Harvesting was manually done twice at maturity stage of the grain at 88 DAT on 

April 18, 2021 (Treatment 5, 7, 8, 9, 11, 12, and 13) and 90 DAT on April 20, 2021 

(Treatment 1, 2, 3, 4, 6, 10 and 14).    

 

V. TREATMENT SUMMARY 

The following treatment summary including the rates and time of application were 

evaluated: 

 
 

 

VI. Experimental Design  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into eighth (14) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot. 



VII. Data Gathered

Agronomic data were measured using 10 randomly selected sample hills per plot. 

a. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were counted

based on 10 randomly selected sample hills per plot.

b. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner

row were randomly taken and counted per plot.

c. Panicle count at harvest - The number of panicle per plot at harvest were counted based

on 10 randomly selected sample hills per plot.

d. Spikelet per panicle - The number of spikelet per panicle per plot were taken by

counting the number of grain per panicle consisting of both filled and unfilled grain

from 10 randomly selected sample hills per plot.

e. Percent filled spikelet – Percent filled spikelet were computed by using the formula

below based on 10 randomly selected sample hills per plot.

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
𝒙 100 

f. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains

randomly chosen from the sample corrected to 14% moisture content (MC). Moisture

content was determined by using moisture meter.

g. Average plant height at 30 DAT (cm) – Height was measured from the base of the plant

to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample hills

per plot.

h. Average plant height at harvest (cm) – Height was measured from the base of the plant

to the tip of the tallest panicles at harvest based on 10 randomly selected sample hills

per plot.

i. Grain yield (kg/plot) – this was determined by weighing the grain yield from the harvest

area at least (2.5 m x 2.5 m) at 14% MC using the following formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

25 𝑚2

𝑝𝑙𝑜𝑡

j. Computed grain yield (ton/ha) – this was determined by weighing the grain yield from

the area and was converted into tons per hectare at 14% MC using the following

formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄

k. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the

weight of milled rice to the total weight of grain, expressed in percent using the

following formula.

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100



VIII. Statistical Analysis  

 Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

IX. Experimental Field Lay-out 
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X. RESULTS AND DISCUSSION 

Tables 1 to 11 indicated the significance of the study and discussions of the effect 

of NEB in foliar spray to different dose of NPK fertilizers on the growth and yield increase 

of rice and to the control plants without NEB. This study also showed if the cost of NEB 

enables to replace the reduced dose of recommended NPK fertilizers. 

Average tiller count at 30 DAT  

The effect of different treatment combinations on tiller count at 30 DAT is showed 

in Table 1 and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.). The tiller count of different treatments varies from 23.07 to 34.00. 

Comparison among means revealed that plants applied at the rate of 480 ml/ha NEB 

+ 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) offers significantly highest tiller 

count however, comparable to the plants applied with 480 ml/ha NEB – 1 bag/ha 14-14-14 

+ 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T3) and 480 ml/ha NEB – 1 bag/ha 

Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4) that had no significant to each 

other with a mean value of 34.00, 33.07 and 32.30, respectively. In addition, the plant 

applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T5)   was also similar to (T3) and (T4) that had 

significantly higher tiller count of 31.20. 

Plants applied at the rate of 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T1), 

480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T7) and 480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T8) that was comparable to treatment 7 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T6) had also obtained a higher tiller count at 30 DAT. These were followed by the 

plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T9) and 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11) that also gained a significantly high 

tiller count at 30 DAT. 

On the other hand, the treatments of 480 ml/ha NEB – 1 bag/ha Urea + 4 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T12) produced significantly low tiller count at 30 

DAT however, similar to the plants applied at the rate of 5 bags/ha of NPK fertilizer at (5, 

25 & 55) DAT (T10). 

 Moreover, plants at the rate 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 3 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T13) and 4 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T14) provides the lowest tiller count at 30 DAT which had also no significant 

effect to each other.  

 

 

 

 

 

 



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by  

different fertilizer treatments.  

Treatment 

Application 

Rate, per 

ha 

 

Replication 
Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at (5, 

25, & 55) DAT (NO NEB) 
- 9 29.70 28.80 30.80 89.30 29.77cd 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 33.80 33.70 34.50 102.00 34.00a 

T3 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 32.80 33.60 32.80 99.20 33.07ab 

T4 – RR of NEB – 1 bag/ha Urea 

+ RR of NPK fertilizer at (5, 25 

& 55) DAT 

480 8 32.60 31.90 32.40 96.90 32.30ab 

T5 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 7 31.20 30.90 31.50 93.60 31.20bc 

T6 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 7 27.80 29.10 27.80 84.70 28.23def 

T7 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 29.10 30.00 30.10 89.20 29.73cde 

T8 – RR of NEB – 1 bag/ha Urea 

+ RR of NPK fertilizer at (5, 25 

& 55) DAT 

480 6 28.70 29.70 30.20 88.60 29.53cdef 

T9 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 5 28.50 27.30 27.60 83.40 27.80ef 

T10 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 5 23.50 24.60 24.20 72.30 24.10gh 

T11 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 28.12 27.60 27.50 83.22 27.74f 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at (5, 

25 & 55) DAT 

480 4 26.70 25.80 24.80 77.30 25.77g 

T13 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 3 22.10 22.60 23.70 68.40 22.80h 

T14 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 4 22.90 23.50 22.80 69.20 23.07h 

CV%       2.27 

HSD (0.05)       1.94 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Average tiller count at harvest  
 

Presented on Table 2 the effect of the different treatments on tiller count at harvest. 

Statistical analysis revealed highly significant difference among treatments, (Appendix 

Table 2b.). All treatment combinations produced tiller count at harvest with means ranging 

from 21.90 to 32.23.  

Comparison among means revealed that plants applied at the rate of 480 ml/ha NEB 

+ 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) offers significantly highest tiller 

count however, comparable to the plants applied with 480 ml/ha NEB – 1 bag/ha 14-14-14 

+ 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T3) and 480 ml/ha NEB – 1 bag/ha 

Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4) that had no significant to each 

other with a mean value of 32.23, 32.00 and 31.23, respectively. In addition, the plant 

applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T5) was also similar to (T3) and (T4) that had significantly 

higher tiller count at harvest of 29.93. 

Plants applied at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T7), 480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T8), 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T1) and 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of NPK fertilizer at 

(5, 25 & 55) DAT (T9) were comparable to each other that provides a significantly higher 

tiller count at harvest. However, (T9) was also similar to the plants applied at the rate of 7 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T6), 480 ml/ha NEB – 1 bag/ha 14-14-14 

+ 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11) and 480 ml/ha NEB – 1 bag/ha 

Urea + 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T12) that obtained a significantly 

high tiller count at harvest. It also shows that (T6) and (T11) had no significant effect to 

each other with an average tiller of 26.43 and 26.10, respectively.   

On the contrary, plants applied at the rate of 5 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T10), 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 3 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T13) and 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T14) were not significant to each other and gained a significantly lowest tiller count at 

harvest. 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 2. Average tiller count at harvest based on 10 randomly selected sample hills as 

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 27.90 26.60 28.60 83.10 27.70de 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 32.00 31.80 32.90 96.70 32.23a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 31.70 32.40 31.90 96.00 32.00ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 31.40 30.80 31.50 93.70 31.23ab 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 30.10 29.40 30.30 89.80 29.93bc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 25.90 27.60 25.80 79.30 26.43ef 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 27.90 28.90 29.00 85.80 28.60cd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 27.30 28.40 28.90 84.60 28.20cde 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 27.40 25.90 26.20 79.50 26.50def 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 22.10 22.40 23.20 67.70 22.57g 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 26.80 25.70 25.80 78.30 26.10ef 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 25.90 24.60 23.70 74.20 24.73f 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 21.50 21.70 22.60 65.80 21.93g 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 21.80 22.30 21.60 65.70 21.90g 

CV%       2.65 

HSD (0.05)       2.16 

       

 

 

 

 

 

 



    Panicle count at harvest 

Table 3 shows the data gathered on the panicle count at harvest as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the no NEB fertilizer controls 

(Appendix Table 3b).  

Comparison among means reveals that plants without NEB produced the lower 

panicle count while plants applied with NEB and 1 bag/ha less Urea or 14-14-14 provides 

significantly higher panicle count at harvest.  

Plants applied at the rate of 480 ml/ha NEB + 9 bags/ha of NPK fertilizer at (5, 25 

& 55) DAT (T2) and 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at 

(5, 25 & 55) DAT (T3) that were not significant to each other had gained significantly 

highest panicle count at harvest however, comparable to the plants applied at the rate of 

480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4)  

Moreover, a significantly higher means of panicle count were attained by the plants 

applied with 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK fertilizer 

at (5, 25 & 55) DAT (T5) however, comparable to the treatments at the rate of 480 ml/ha 

NEB – 1 bag/ha 14-14-14 + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T7) and 480 

ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T8). 

Furthermore, plants applied at the rate of 9 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T1) obtained a significantly high panicle count at harvest however, comparable

to the treatments 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T9) and 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T11) which had no significance to each other. 

Meanwhile, treatments 480 ml/ha NEB – 1 bag/ha Urea + 4 bags/ha of NPK fertilizer at 

(5, 25 & 55) DAT (T12) and 7 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T6) were 

not significant to each other but similar to the above-mentioned treatment combinations 

with significantly high panicle count at harvest.  

On the other hand, plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-

14 and Urea) + 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) attained significantly 

low panicle count at harvest however, higher over the plants applied at the rate of 5 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T10) and 4 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T14) that had no significant effect to each other.

The results showed that treatments with full rate and 1 bag/ha 14-14-14 reduction 

from full rate of NPK fertilizer in combination to NEB significantly increased the number 

of panicle compared to other treatment combinations and to the no NEB control plants. 

This implies that 1 bag/ha of 14-14-14 based on the full rate control of 9 bags/ha of NPK 

fertilizers can replace the cost of NEB.  



Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  

by different fertilizer treatments.  

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at (5, 

25, & 55) DAT (NO NEB) 
- 9 26.40 25.40 26.80 78.60 26.20de 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 31.80 31.10 32.20 95.10 31.70a 

T3 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 30.90 31.90 31.00 93.80 31.27a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 30.50 29.40 30.60 90.50 30.17ab 

T5 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 7 29.00 28.80 29.20 87.00 29.00bc 

T6 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 7 23.50 24.80 23.40 71.70 23.90f 

T7 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 27.00 28.30 28.20 83.50 27.83cd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 26.90 27.80 28.00 82.70 27.57cd 

T9 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 5 26.10 23.90 25.30 75.30 25.10ef 

T10 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 5 19.20 19.00 18.40 56.60 18.87h 

T11 – RR of NEB – 1 bag/ha 14-

14-14 + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 25.60 24.50 25.00 75.10 25.03ef 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 25.20 24.00 23.20 72.40 24.13f 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 20.50 21.10 21.80 63.40 21.13g 

T14 – RR of NPK fertilizer at (5, 

25, & 55) DAT 
- 4 18.10 18.00 17.90 54.00 18.00h 

CV%       2.26 

HSD (0.05)       2.05 

           

 

 

 

 

 

 

 



 Number of spikelet per panicle 

Table 4 presents the results and effects of different treatment combinations on 

number of spikelet per panicle. Statistical analysis revealed highly significant differences 

on the effects of the different treatments among others (Appendix Table 4b). Number of 

spikelet per panicle varied significantly among treatments which ranged from 139.33 to 

243.63.  

The results revealed that the treatment combination at the rate of 480 ml/ha NEB + 

9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) produced significantly the highest 

number of spikelet per panicle with a mean value of 243.63 followed by the plants applied 

at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at (5, 25 

& 55) DAT (T3) with a mean of 239.93. However, plants applied at the rate of 480 ml/ha 

NEB – 1 bag/ha Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4) and 480 

ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T5) were not significant to each other but significantly similar to the above-

mentioned treatment combinations. In addition, treatment combinations at the rate of 480 

ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T7) 

and   480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T8) had comparable effect to each other thus, gave a significantly high number of spikelet 

per panicle. 

Moreover, plants applied at the rate of 9 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T1), 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of NPK fertilizer 

at (5, 25 & 55) DAT (T9), 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T11) and 480 ml/ha NEB – 1 bag/ha Urea + 4 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T12) were not significant to each other. However, 

these treatments were comparable to the plants applied at the rate of 5 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T10), 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 3 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) and 7 bags/ha of NPK fertilizer at (5, 

25 & 55) DAT (T6) and had also no impact to each other in number of spikelet per panicle 

at harvest. 

On the other hand, plants applied with 4 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T14) provides a significantly lowest number of spikelet per panicle among all 

treatments. 



Table 4. Average number of spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 186.20 171.20 190.60 548.00 182.67d 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 248.60 239.80 242.50 730.90 243.63a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 242.30 236.90 240.60 719.80 239.93ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 235.20 240.10 233.60 708.90 236.30abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 221.60 215.60 228.60 665.80 221.93abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 153.80 160.10 155.20 469.10 156.37de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 221.50 195.60 231.20 648.30 216.10bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 218.30 196.30 220.80 635.40 211.80c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 172.30 174.60 180.50 527.40 175.80d 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 152.30 162.10 167.30 481.70 160.57de 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 170.10 178.30 167.60 516.00 172.00d 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 163.20 175.80 166.20 505.20 168.40d 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 155.60 168.50 150.20 474.30 158.10de 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 128.60 150.20 139.20 418.00 139.33e 

CV%       4.62 

HSD (0.05)       26.64 

         

 

 

 

 

 



  Percent filled spikelet per panicle 

Table 5 presented the percent filled spikelet per panicle as affected by different 

treatment combinations. Statistical analysis revealed highly significant differences on the 

effects of the different treatments over the reduced dose of NPK fertilizers and no NEB 

fertilizer control (Appendix Table 5b).  

Among all treatments applied with NEB produced significantly higher percent 

filled spikelet over the control plants. Percent filled spikelet per panicle produced varying 

means ranging from 84.16% to 97.16%. 

Comparison among means revealed that the plants applied with 480 ml/ha NEB + 

9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) provides a significantly highest 

percent filled spikelet however, comparable to the plants applied at the rate of 480 ml/ha 

NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T3). These 

were followed by the treatments applied with 480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T4), 480 ml/ha NEB – 2 bag/ha (14-14-14 and 

Urea) + 7 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T5), 480 ml/ha NEB – 1 bag/ha 

Urea + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T8) that had no significant effect 

to each other however, gained a significantly higher percent filled spikelet per panicle. 

Likewise, these were comparable to the treatments of 480 ml/ha NEB – 1 bag/ha 14-14-14 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T7) and 480 ml/ha NEB – 2 bag/ha

(14-14-14 and Urea) + 5 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T9) that had also 

insignificant to each other. 

Moreover, the plants applied at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11), 480 ml/ha NEB – 1 bag/ha Urea + 4 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T12) and 480 ml/ha NEB – 2 bag/ha (14-

14-14 and Urea) + 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) were comparable

to each other however, obtained a significantly high percent filled spikelet per panicle. 

On the other hand, control treatments with 9 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T1) and 7 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T6) were similar to

each other however, comparable to the control plants applied at the rate of 5 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T10) and 4 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T14) that had no significant effect to each other thus, provides a significantly lowest 

percent filled spikelet per panicle.  

Based on evaluation, among all treatment combinations plants without NEB 

produced the lowest percent filled spikelet per panicle with a mean of 88.19% (T1), 86.26% 

(T6), 85.66% (T10) and 84.16% (T14), respectively. 



Table 5. Percent filled spikelet per panicle based on 10 randomly selected sample hills as affected  

by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 86.68 89.23 88.67 264.58 88.19efg 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 97.34 96.92 97.21 291.47 97.16a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 96.56 95.27 97.45 289.28 96.43ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 96.13 95.67 95.84 287.64 95.88abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 94.38 96.87 96.23 287.48 95.83abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 87.36 86.78 84.63 258.77 86.26fg 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 96.23 93.85 95.41 285.49 95.16abcd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 95.84 96.74 94.67 287.25 95.75abc 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 93.28 94.87 94.46 282.61 94.20abcd 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 87.35 86.21 83.42 256.98 85.66g 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 92.89 89.34 93.46 275.69 91.90bcde 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 88.67 93.28 92.74 274.69 91.56cde 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 90.24 88.67 93.49 272.40 90.80def 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 84.36 85.24 82.87 252.47 84.16g 

CV%       1.72 

HSD (0.05)       4.77 

            

 

 

 

 

 



Weight of 1000 grains (g) 

Presented on Table 6 the weight of 1000 grains as affected by different fertilizer 

treatment applications. Results showed that the weight of 1000 grains ranged from 27.87 g 

to 29.57 g. Statistical analysis revealed highly significant effects among all treatment 

combinations (Appendix Table 6b).  

Comparison among means shown that the plants applied with the rate of 480 ml/ha 

NEB + 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) provides the heaviest weight 

of 1000 grains of 29.57 grams that was significantly comparable to the treatments applied 

at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at (5, 25 

& 55) DAT (T3) with a mean of 29.36 grams. 

Moreover, the treatments at the rate of 480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T4), 480 ml/ha NEB – 2 bag/ha (14-14-14 and 

Urea) + 7 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T5) and 480 ml/ha NEB – 1 

bag/ha 14-14-14 + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T7) that had 

insignificant effect to each other were comparable to the plants applied at the rate of 7 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T6), 480 ml/ha NEB – 2 bag/ha (14-14-14 

and Urea) + 5 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T9) and 480 ml/ha NEB – 1 

bag/ha Urea + 6 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T8) were also insignificant 

to each other, however obtained a significantly heavier weight of 1000 grains.  

In addition, treatments with 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T1) 

was comparable to the plants applied at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 

4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11) and 480 ml/ha NEB – 1 bag/ha Urea 

+ 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T12) which had no significant effect to 

each other however, attained a significantly heavy weight of 1000 grains.  

On the other hand, plants applied at the rate of 5 bags/ha of NPK fertilizer at (5, 25 

& 55) DAT (T10), 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 3 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T13) and 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T14) were insignificant to each other and acquired a significantly lightest weight of 1000 

grains among all treatments. 

Comparison among means showed that weight of 1000 grains from all treatment 

combinations with NEB + RR of NPK fertilizer at full rate and a less 1 bag/ha of 14-14-14 

were higher than the weight over the less 1 bag/ha Urea, 2 bags/ha NPK and control plants.  

 

 

 

 

 

 

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 28.21 28.61 28.53 85.35 28.45bcd 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 30.08 29.64 28.98 88.70 29.57a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 29.56 28.88 29.64 88.08 29.36ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 29.86 29.28 28.67 87.81 29.27abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 28.63 29.38 29.24 87.25 29.08abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 28.78 28.86 29.09 86.73 28.91abcd 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 28.97 28.92 29.24 87.13 29.04abc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 29.12 28.68 28.76 86.56 28.85abcd 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 28.73 28.87 28.98 86.58 28.86abcd 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 27.73 28.22 27.83 83.78 27.93d 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 28.53 28.25 27.98 84.76 28.25cd 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 28.43 27.84 28.36 84.63 28.21cd 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 27.73 28.34 27.63 83.70 27.90d 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 27.93 28.26 27.43 83.62 27.87d 

CV%       1.24 

HSD (0.05)       1.07 

 

 

 

 

 

 



Average plant height at 30 DAT (cm) 

Table 7 presents the average plant height at 30 DAT as affected by different 

fertilizer treatment applications. Statistical analysis revealed highly significant effects 

among all treatments (Appendix Table 7b).  Plant height at 30 DAT varies among 

treatments which ranges from 56.03 cm to 74.01 cm, respectively.  

The results revealed that treatment combination applied at the rate of 480 ml/ha 

NEB + 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2) significantly attained the 

tallest plant with a mean of 74.01 cm, however comparable to the plants applied at the rate 

of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T3) and 480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T4). Moreover, a significantly taller plant was provided by the plants applied at the 

rate of 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T1) but comparable to the 

treatments of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK fertilizer 

at (5, 25 & 55) DAT (T5), 480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T7) and 480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T8) which were not significant to each other. 

Furthermore, plants applied at the rate of 7 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T6), 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of NPK

fertilizer at (5, 25 & 55) DAT (T9) and 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T11) were similar to each other and gained a 

significantly tall plant at 30 DAT.  

Treatments of 480 ml/ha NEB – 1 bag/ha Urea + 4 bags/ha of NPK fertilizer at (5, 

25 & 55) DAT (T12) and 5 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T10) were 

comparable to each other but gives a significantly short height at 30 DAT however, these 

plants provides a significantly taller than the treatments of 480 ml/ha NEB – 2 bag/ha (14-

14-14 and Urea) + 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) and 4 bags/ha of

NPK fertilizer at (5, 25 & 55) DAT (T14) that were insignificant to each other and obtained 

a significantly shortest plant height at 30 DAT among all treatments.  



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 67.94 68.86 70.08 206.88 68.96bcd 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 73.86 72.91 75.26 222.03 74.01a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 72.36 71.32 73.21 216.89 72.30ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 71.12 69.78 72.42 213.32 71.11abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 67.30 69.21 68.75 205.26 68.42cde 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 66.84 65.54 66.13 198.51 66.17def 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 68.91 67.56 68.34 204.81 68.27cde 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 67.25 68.36 68.91 204.52 68.17cde 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 65.23 64.56 65.38 195.17 65.06efg 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 59.86 60.86 58.20 178.92 59.64h 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 64.87 63.67 61.39 189.93 63.31fg 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 62.37 60.83 62.64 185.84 61.95gh 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 56.36 57.32 54.28 167.96 55.99i 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 56.87 54.63 56.58 168.08 56.03i 

CV%       1.74 

HSD (0.05)       3.43 

             

 

 

 

 

 



Average plant height at harvest (cm) 

The results and effects on the plant height at harvest as affected by different 

fertilizer treatment applications is presented on Table 8. Statistical analysis revealed highly 

significant effects on the different treatments (Appendix Table 8b). The plant height at 

harvest varied significantly among treatments which ranges from 100.36 cm to 119.70 cm, 

respectively. 

Comparison among means of the results shown that treatment combinations applied 

at the rate 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T14) was recorded as 

significantly tallest plants at harvest with a mean height of 119.70 cm. however, 

comparable to the plants applied at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T3) and 480 ml/ha NEB – 1 bag/ha Urea + 

8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4). Followed by the plants applied at 

the rate of 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T1) and 480 ml/ha NEB – 2 

bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T5) that 

gained a significantly taller plants at harvest.   

Moreover, plants applied at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T7), 480 ml/ha NEB – 1 bag/ha Urea + 6 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T8) and 7 bags/ha of NPK fertilizer at (5, 

25 & 55) DAT (T6) were nearly similar to each other that gives a significantly tall plants 

at harvest.  

On the contrary, plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 

and Urea) + 5 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T9), 480 ml/ha NEB – 1 

bag/ha 14-14-14 + 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11) and 480 ml/ha 

NEB – 1 bag/ha Urea + 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T12) were 

comparable to each other and gained a significantly short plants at harvest.  

In addition, the treatments at the rate of 5 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T10), 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T14) and 480 ml/ha NEB – 

2 bag/ha (14-14-14 and Urea) + 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) 

were also similar to each other however, obtained a significantly shortest plants among all 

treatments. 

Based on evaluation of different treatment combinations, plant height still increases 

by reducing 1 bag/ha of 14-14-14 of full rate of NPK fertilizer together with the 

recommended rate of NEB at farmer’s practice. 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  

        affected by different   fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 115.21 114.26 116.46 345.93 115.31bc 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 119.21 118.26 121.63 359.10 119.70a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 116.28 115.63 119.87 351.78 117.26ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 117.21 115.87 116.34 349.42 116.47abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 114.29 113.97 115.67 343.93 114.64bcd 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 109.63 111.28 109.34 330.25 110.08ef 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 113.28 111.96 113.87 339.11 113.04cde 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 112.63 111.84 110.26 334.73 111.58de 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 107.16 105.98 109.87 323.01 107.67fg 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 102.89 102.57 103.87 309.33 103.11hij 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 108.26 104.36 106.53 319.15 106.38fgh 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 104.68 103.97 104.47 313.12 104.37ghi 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 98.79 100.93 101.36 301.08 100.36j 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 102.31 99.87 100.21 302.39 100.80ij 

CV%       1.12 

HSD (0.05)       3.70 

             

 

 

 

 

 



Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (MC) 

Computed grain yield based on 14% MC (moisture content) were presented on 

Table 9 and Table 10. The effect of the different treatments on grain yield is detailed on 

Appendix Table 9a and Appendix Table 10a. Highly significant results showed that grain 

yield was influenced by different treatments evaluated. Computed grain yield varied 

significantly among treatments which ranges from 12.71 kg/plot (5.08 tons/ha) to 25.83 

kg/plot (10.33 tons/ha) respectively.  

Comparison among means of the results revealed that treatment combination 

applied at the rate 480 ml/ha NEB + 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T2), 

480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT 

(T3) and 480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T4) had no significance to each other however produced a significantly highest grain 

yield with a mean of  25.83 kg/plot (10.33 tons/ha), 25.00kg/plot (10.00 tons/ha) and 24.79 

kg/plot (9.92 tons/ha), respectively. These treatment combinations were also comparable 

to the plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T5). 

Treatments at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T7) and 480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T8) were comparable to each other and produced a 

significantly higher grain yield at harvest. 

Moreover, the plants applied at the rate of 9 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T1) offers a significantly high grain yield of 19.38 kg/plot (7.75 tons/ha) but also

similar to the plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) 

+ 5 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T9) and 7 bags/ha of NPK fertilizer at

(5, 25 & 55) DAT (T6) that had no significant differences to each other. 

On the other hand, treatments at the rate of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 

4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T11) and 480 ml/ha NEB – 1 bag/ha Urea 

+ 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T12) were not significant to each other.

Likewise, the plants applied at the rate of 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) 

+ 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) and 5 bags/ha of NPK fertilizer

at (5, 25 & 55) DAT (T10) had also no significance to other. These treatments produced a 

significantly low grain yield however gained a significantly higher grain yield over the 

plants applied at the rate of 4 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T14) which 

provides the lowest grain yield among all treatments.    

Yield increase can still be obtained by reducing 1 bag/ha of NPK fertilizer that will 

replace the cost of NEB. This is due to the adequate intake of essential nutrient provided 

by the complete plant food by applying of NEB as foliar spray that enhances the nutrient 

to be readily available for the plant.  



Table 9. Computed grain yield in kilogram per plot based on 14 % MC as affected by  

different fertilizer treatments.  

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 19.06 19.69 19.38 58.13 19.38d 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 26.56 25.00 25.94 77.50 25.83a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 25.63 24.38 25.00 75.00 25.00a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 25.00 25.31 24.06 74.38 24.79a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 24.38 25.00 24.06 73.44 24.48ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 18.13 17.50 18.13 53.75 17.92de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 23.13 23.44 22.50 69.06 23.02bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 23.44 22.81 22.19 68.44 22.81c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 18.75 18.13 17.50 54.38 18.13de 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 14.06 15.31 14.38 43.75 14.58f 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 17.50 17.81 16.88 52.19 17.40e 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 16.88 17.19 16.56 50.63 16.88e 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 14.38 15.00 14.69 44.06 14.69f 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 12.50 13.13 12.50 38.13 12.71g 

CV%       2.45 

HSD (0.05)       1.46 

 

 

 

 

 

 

 

 

 

 



Table 10. Computed grain yield tons per hectare based on 14 % MC as affected by different 

fertilizer treatments.  

Treatment 

Application 

Rate, per 

ha 
Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 7.63 7.88 7.75 23.25 7.75d 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 10.63 10.00 10.38 31.00 10.33a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 8 10.25 9.75 10.00 30.00 10.00a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 10.00 10.13 9.63 29.75 9.92a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 9.75 10.00 9.63 29.38 9.79ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 7.25 7.00 7.25 21.50 7.17de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 6 9.25 9.38 9.00 27.63 9.21bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 9.38 9.13 8.88 27.38 9.13c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 7.50 7.25 7.00 21.75 7.25de 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 5.63 6.13 5.75 17.50 5.83f 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 4 7.00 7.13 6.75 20.88 6.96e 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 6.75 6.88 6.63 20.25 6.75e 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 5.75 6.00 5.88 17.63 5.88f 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 5.00 5.25 5.00 15.25 5.08g 

CV% 2.46 

HSD (0.05) 0.58 



Percent Milling Recovery (%MR) 

Table 11 indicated the data gathered on the percent milling recovery as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects among all treatments (Appendix Table 11b).  

The results revealed that the plants applied at the rate of 480 ml/ha NEB + 9 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T2), 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 

bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T3) and 480 ml/ha NEB – 1 bag/ha Urea + 

8 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T4) had no significance to each other 

however provides a significantly highest percent milling recovery with a mean of 68.85%, 

68.54% and 68.49%, respectively. However, comparable to the plants applied at the rate of 

480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 5 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T9) and 480 ml/ha NEB – 2 bag/ha (14-14-14 and Urea) + 7 bags/ha of NPK 

fertilizer at (5, 25 & 55) DAT (T5) but insignificant to each other.  

Additionally, the treatments of 480 ml/ha NEB – 1 bag/ha 14-14-14 + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T7), 480 ml/ha NEB – 1 bag/ha Urea + 6 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T8), 480 ml/ha NEB – 1 bag/ha 14-14-14 + 4 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T11), 480 ml/ha NEB – 1 bag/ha Urea + 4 bags/ha 

of NPK fertilizer at (5, 25 & 55) DAT (T12) and 480 ml/ha NEB – 2 bag/ha (14-14-14 and 

Urea) + 3 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T13) had no significant effect to 

each other however gained a significantly higher percent milling recovery.  

Moreover, the plants applied at the rate of 5 bags/ha of NPK fertilizer at (5, 25 & 

55) DAT (T10) and 9 bags/ha of NPK fertilizer at (5, 25 & 55) DAT (T1) were comparable 

to each other but obtained a significantly high percent milling recovery. Conversely, the 

above-mentioned treatments were also similar to the plants applied at the rate 7 bags/ha of 

NPK fertilizer at (5, 25 & 55) DAT (T6) and 4 bags/ha of NPK fertilizer at (5, 25 & 55) 

DAT (T14) that were insignificant to each other however, gained a significantly lowest 

percent milling recovery among all other treatments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 11. Percent (%) milling recovery as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 65.84 64.89 65.81 196.54 65.51cd 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 68.76 68.96 68.84 206.56 68.85a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 68.72 68.61 68.28 205.61 68.54a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 68.94 67.96 68.57 205.47 68.49a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 67.84 68.28 67.31 203.43 67.81ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 65.48 65.28 64.28 195.04 65.01d 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 67.21 68.26 67.88 203.35 67.78abc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 68.22 67.33 67.57 203.12 67.71abc 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 68.02 67.89 67.76 203.67 67.89ab 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 68.53 64.21 65.12 197.86 65.95bcd 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 67.36 68.21 67.31 202.88 67.63abc 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 67.28 68.11 67.22 202.61 67.54abc 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 67.63 67.93 66.97 202.53 67.51abc 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 64.23 65.29 65.23 194.75 64.92d 

CV%       1.12 

HSD (0.05)       2.27 

 

 

 

 

 

 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 The study was designed into fourteen treatments including different doses of 

recommended fertilizers and equal rate of NEB by foliar application at similar number and 

timing of application. This study was also intended to compare 4, 5, 7 and 9 bags of 

fertilizer per hectare without NEB compared to 3, 4, 6, and 8 bags of fertilizer per hectare 

with NEB (1 bag/ha fertilizer reductions).     Second, compare the yield increase from NEB 

without any fertilizer reduction at 4, 5, 7, and 9 bags of fertilizer per hectare (with and 

without NEB).  NEB root exudates was applied by foliar application at basal (5 DAT), 

tillering (25 DAT) and panicle (55 DAT).    

The premise of this study was to determine if fertilizer can be reduced by 1 bag/ha for 

farmers currently applying 4, 5, 7 or 9 bags/ha, if NEB is applied by foliar spray and if this 

is done, will yields increase, remain the same, or decrease.   The data from each comparison 

set are all consistent.   Regardless if the farmer currently applies 9, 7, 5, or 4 bags/ha, the 

farmer will increase yield with the application of NEB, as summarized in the tables below. 

 

Table 13.   9 bags/ha normal farmer practice vs. 8 bags/ha + NEB 

Treatments Yield           

tons/ha 

Yield Gain        

tons/ha 

T1 – 9 bags/ha + NO NEB 7.75d ----- 

T3 – 8 bags/ha + NEB (1 bag NPK reduction) 10.00a + 2.25 

T4 – 8 bags/ha + NEB (1 bag urea reduction) 9.92a + 2.17 

 

Table 14.   7 bags/ha normal farmer practice vs. 6 bags/ha + NEB 

Treatments Yield           

tons/ha 

Yield Gain        

tons/ha 

T6 – 7 bags/ha + NO NEB 7.17de ----- 

T7 – 6 bags/ha + NEB (1 bag NPK reduction) 9.21bc + 2.04 

T8 – 6 bags/ha + NEB (1 bag urea reduction) 9.13c + 1.96 

 

Table 15.   5 bags/ha normal farmer practice vs. 4 bags/ha + NEB 

Treatments Yield           

tons/ha 

Yield Gain        

tons/ha 

T10 – 5 bags/ha + NO NEB 5.83f ----- 

T11 – 4 bags/ha + NEB (1 bag NPK reduction) 6.96e + 1.13 

T12 – 4 bags/ha + NEB (1 bag urea reduction) 6.75c + 0.92 

 

Table 16.   4 bags/ha normal farmer practice vs. 3 bags/ha + NEB 

Treatments Yield           

tons/ha 

Yield Gain        

tons/ha 

T14 – 4 bags/ha + NO NEB 5.08g ----- 

T13 – 3 bags/ha + NEB (1 bag urea reduction) 5.88f + 0.80 

 

 

 

 

 

 



The following are significant findings observed on the duration of the study trial. 

a. Based on the results, NEB farmers should be advised to apply NEB.  If farmers are unwilling

to spend additional money, results of this study clearly demonstrate farmers can reduce

fertilizer by 1 bag/ha and still enjoy yield increases ranging from 0.80 to 2.25 tons/ha over their

normal yields.

b. The fourteen treatments revealed that the plants applied with NEB at full rate and 1 bag/ha less

of 14-14-14 increased all agronomic parameters and grain yield. The increase in grain yield

were statistically significant among treatments.

c. Among all treatments, application of NEB with full rate of NPK fertilizers obtained a

significantly highest results as evaluated.

d. The highest yield was recorded by application of 480 ml/ha NEB + 9 bags/ha of NPK fertilizer

at (5, 25 & 55) DAT (T2), 480 ml/ha NEB – 1 bag/ha 14-14-14 + 8 bags/ha of NPK fertilizer

at (5, 25 & 55) DAT (T3) and 480 ml/ha NEB – 1 bag/ha Urea + 8 bags/ha of NPK fertilizer

at (5, 25 & 55) DAT (T4) yielding 25.83 kg/plot (10.33 tons/ha), 25.00kg/plot (10.00 tons/ha)

and 24.79 kg/plot (9.92 tons/ha), respectively and had significant increase over all remaining

treatments.

e. The no NEB fertilizer control plants with lowest rate of NPK fertilizer produced the shortest

plant height, lowest count of tiller, few number of panicle, few count of spikelet per panicle,

lowest percent filled spikelet per panicle and lightest weight of 1000 grain, lowest grain yield

and lowest percent milling recovery compared to plants with treatment combinations applied

with NEB and full rate of NPK fertilizers that were evaluated.

f. The data set comparing equal quantities of fertilizer with and without NEB also provided

consistent and significant data.   The maximum yield was achieved when fertilizer was not

reduced and NEB was included.   The number of tillers, both at 30 DAT and harvest, panicle

count at harvest, number of spikelet per panicle, percent filled spikelet, weight of 1000 grain,

average plant height, both at 30 DAT and harvest, grain yield and percent milling recovery

were all statistically significantly improved when NEB was applied, in both comparisons (full

fertilizer comparison set and the 1 bag/ha reduced fertilizer comparison set).

g. From this data, it can be concluded that farmers that are willing to apply NEB at the normal

fertilizer dosage rate will achieve the highest yield increases.   Second, price sensitive farmers

can also increase yields by replacing one bag of fertilizer with NEB to reduce their costs and

increase yields and farmer profits.



Table 12a. Summary of agronomic data and grain yield  

TREATMENTS 

Tiller 

count 

at 30 

DAT  

Tiller 

count at 

harvest  

Panicle 

count at 

harvest 

Number 

of 

spikelet 

per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – RR of NPK fertilizer at (5, 25, 

& 55) DAT (NO NEB) 
29.77cd 27.70de 26.20de 182.67d 88.19efg 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
34.00a 32.23a 31.70a 243.63a 97.16a 

T3 – RR of NEB – 1 bag/ha 14-14-

14 + RR of NPK fertilizer at (5, 25 

& 55) DAT 

33.07ab 32.00ab 31.27a 239.93ab 96.43ab 

T4 – RR of NEB – 1 bag/ha Urea + 

RR of NPK fertilizer at (5, 25 & 55) 

DAT 

32.30ab 31.23ab 30.17ab 236.30abc 95.88abc 

T5 – RR of NEB – 2 bag/ha (14-14-

14 and Urea) + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

31.20bc 29.93bc 29.00bc 221.93abc 95.83abc 

T6 – RR of NPK fertilizer at (5, 25, 

& 55) DAT 
28.23def 26.43ef 23.90f 156.37de 86.26fg 

T7 – RR of NEB – 1 bag/ha 14-14-

14 + RR of NPK fertilizer at (5, 25 

& 55) DAT 

29.73cde 28.60cd 27.83cd 216.10bc 95.16abcd 

T8 – RR of NEB – 1 bag/ha Urea + 

RR of NPK fertilizer at (5, 25 & 55) 

DAT 

29.53cdef 28.20cde 27.57cd 211.80c 95.75abc 

T9 – RR of NEB – 2 bag/ha (14-14-

14 and Urea) + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

27.80ef 26.50def 25.10ef 175.80d 94.20abcd 

T10 – RR of NPK fertilizer at (5, 25, 

& 55) DAT 
24.10gh 22.57g 18.87h 160.57de 85.66g 

T11 – RR of NEB – 1 bag/ha 14-14-

14 + RR of NPK fertilizer at (5, 25 

& 55) DAT 

27.74f 26.10ef 25.03ef 172.00d 91.90bcde 

T12 – RR of NEB – 1 bag/ha Urea + 

RR of NPK fertilizer at (5, 25 & 55) 

DAT 

25.77g 24.73f 24.13f 168.40d 91.56cde 

T13 – RR of NEB – 2 bag/ha (14-

14-14 and Urea) + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

22.80h 21.93g 21.13g 158.10de 90.80def 

T14 – RR of NPK fertilizer at (5, 25, 

& 55) DAT 
23.07h 21.90g 18.00h 139.33e 84.16g 

CV% 2.27 2.65 2.26 4.62 1.72 

HSD (0.05) 1.94 2.16 2.05 26.64 4.77 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 12b. Summary of agronomic data and grain yield 

TREATMENTS 

Weight 

of 1000 

grains 

(g) 

Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

(cm) 

Grain 

Yield 

(kg/plot) 

Grain 

Yield 

(tons/ha) 

Percent 

Milling 

Recovery 

(%MR) 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
28.45bcd 68.96bcd 115.31bc 19.38d 7.75d 65.51cd 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
29.57a 74.01a 119.70a 25.83a 10.33a 68.85a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

29.36ab 72.30ab 117.26ab 25.00a 10.00a 68.54a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

29.27abc 71.11abc 116.47abc 24.79a 9.92a 68.49a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

29.08abc 68.42cde 114.64bcd 24.48ab 9.79ab 67.81ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
28.91abcd 66.17def 110.08ef 17.92de 7.17de 65.01d 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

29.04abc 68.27cde 113.04cde 23.02bc 9.21bc 67.78abc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

28.85abcd 68.17cde 111.58de 22.81c 9.13c 67.71abc 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

28.86abcd 65.06efg 107.67fg 18.13de 7.25de 67.89ab 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
27.93d 59.64h 103.11hij 14.58f 5.83f 65.95bcd 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

28.25cd 63.31fg 106.38fgh 17.40e 6.96e 67.63abc 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

28.21cd 61.95gh 104.37ghi 16.88e 6.75e 67.54abc 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

27.90d 55.99i 100.36j 14.69f 5.88f 67.51abc 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
27.87d 56.03i 100.80ij 12.71g 5.08g 64.92d 

CV% 1.24 1.74 1.12 2.45 2.46 1.12 

HSD (0.05) 1.07 3.43 3.70 1.46 0.58 2.27 
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected 

by different fertilizer treatments.  

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 29.70 28.80 30.80 89.30 29.77cd 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 33.80 33.70 34.50 102.00 34.00a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 32.80 33.60 32.80 99.20 33.07ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 32.60 31.90 32.40 96.90 32.30ab 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 31.20 30.90 31.50 93.60 31.20bc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 27.80 29.10 27.80 84.70 28.23def 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 29.10 30.00 30.10 89.20 29.73cde 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 28.70 29.70 30.20 88.60 29.53cdef 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 28.50 27.30 27.60 83.40 27.80ef 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 23.50 24.60 24.20 72.30 24.10gh 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 28.12 27.60 27.50 83.22 27.74f 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 26.70 25.80 24.80 77.30 25.77g 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 22.10 22.60 23.70 68.40 22.80h 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 22.90 23.50 22.80 69.20 23.07h 

CV%       2.27 

HSD (0.05)       1.94 

 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly selected 

 sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.3612   0.1806 0.43 3.37 5.53 

Treatment 13 501.0237 38.5403 92.38** 2.15 2.96 

Error 26   10.8471     0.4172    

Total 41 512.2320     

** = Highly significant 

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as affected  

by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 27.90 26.60 28.60 83.10 27.70de 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 32.00 31.80 32.90 96.70 32.23a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 31.70 32.40 31.90 96.00 32.00ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 31.40 30.80 31.50 93.70 31.23ab 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 30.10 29.40 30.30 89.80 29.93bc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 25.90 27.60 25.80 79.30 26.43ef 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 27.90 28.90 29.00 85.80 28.60cd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 27.30 28.40 28.90 84.60 28.20cde 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 27.40 25.90 26.20 79.50 26.50def 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 22.10 22.40 23.20 67.70 22.57g 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 26.80 25.70 25.80 78.30 26.10ef 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 25.90 24.60 23.70 74.20 24.73f 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 21.50 21.70 22.60 65.80 21.93g 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 21.80 22.30 21.60 65.70 21.90g 

CV%       2.65 

HSD (0.05)       2.16 

 

Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly selected  

sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.4519   0.2260 0.44 3.37 5.53 

Treatment 13 482.8581 37.1429  71.78** 2.15 2.96 

Error 26   13.4548   0.5175    

Total 41 496.7648     

** = Highly significant 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills as affected 

 by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 26.40 25.40 26.80 78.60 26.20de 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 31.80 31.10 32.20 95.10 31.70a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 30.90 31.90 31.00 93.80 31.27a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 30.50 29.40 30.60 90.50 30.17ab 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 29.00 28.80 29.20 87.00 29.00bc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 23.50 24.80 23.40 71.70 23.90f 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 27.00 28.30 28.20 83.50 27.83cd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 26.90 27.80 28.00 82.70 27.57cd 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 26.10 23.90 25.30 75.30 25.10ef 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 19.20 19.00 18.40 56.60 18.87h 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 25.60 24.50 25.00 75.10 25.03ef 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 25.20 24.00 23.20 72.40 24.13f 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 20.50 21.10 21.80 63.40 21.13g 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 18.10 18.00 17.90 54.00 18.00h 

CV%       2.26 

HSD (0.05)       2.05 

 

Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly  

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.3900   0.1950  0.42 3.37 5.53 

Treatment 13 718.3545 55.2580 118.51** 2.15 2.96 

Error 26   12.1233   0.4663    

Total 41 730.8679     

** = Highly significant 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly selected sample 

hills as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 186.20 171.20 190.60 548.00 182.67d 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 248.60 239.80 242.50 730.90 243.63a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 242.30 236.90 240.60 719.80 239.93ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 235.20 240.10 233.60 708.90 236.30abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 221.60 215.60 228.60 665.80 221.93abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 153.80 160.10 155.20 469.10 156.37de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 221.50 195.60 231.20 648.30 216.10bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 218.30 196.30 220.80 635.40 211.80c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 172.30 174.60 180.50 527.40 175.80d 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 152.30 162.10 167.30 481.70 160.57de 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 170.10 178.30 167.60 516.00 172.00d 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 163.20 175.80 166.20 505.20 168.40d 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 155.60 168.50 150.20 474.30 158.10de 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 128.60 150.20 139.20 418.00 139.33e 

CV%       4.62 

HSD (0.05)       26.64 

 

Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest based on  

10 randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     104.7976    52.3988 0.67 3.37 5.53 

Treatment 13 48841.2124   3757.0163 47.89** 2.15 2.96 

Error 26   2039.6490     78.4480    

Total 41 50985.6590         

** = Highly significant 



Appendix Table 5a. Percent (%) field spikelet per panicle at harvest based on 10 randomly selected sample 

hills as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 86.68 89.23 88.67 264.58 88.19efg 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 97.34 96.92 97.21 291.47 97.16a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 8 96.56 95.27 97.45 289.28 96.43ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 96.13 95.67 95.84 287.64 95.88abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 94.38 96.87 96.23 287.48 95.83abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 87.36 86.78 84.63 258.77 86.26fg 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 6 96.23 93.85 95.41 285.49 95.16abcd 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 95.84 96.74 94.67 287.25 95.75abc 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 93.28 94.87 94.46 282.61 94.20abcd 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 87.35 86.21 83.42 256.98 85.66g 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 4 92.89 89.34 93.46 275.69 91.90bcde 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 88.67 93.28 92.74 274.69 91.56cde 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 90.24 88.67 93.49 272.40 90.80def 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 84.36 85.24 82.87 252.47 84.16g 

CV% 1.72 

HSD (0.05) 4.77 

Appendix Table 5b. Analysis of variance on percent (%) field spikelet per panicle at harvest based on10 

 randomly selected sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.3749   0.1875 0.07 3.37 5.53 

Treatment 13 766.7323 58.9794  23.40** 2.15 2.96 

Error 26   65.5463   2.5210 

Total 41 832.6535 

** = Highly significant 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 28.21 28.61 28.53 85.35 28.45bcd 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 30.08 29.64 28.98 88.70 29.57a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 29.56 28.88 29.64 88.08 29.36ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 29.86 29.28 28.67 87.81 29.27abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 28.63 29.38 29.24 87.25 29.08abc 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 28.78 28.86 29.09 86.73 28.91abcd 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 28.97 28.92 29.24 87.13 29.04abc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 29.12 28.68 28.76 86.56 28.85abcd 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 28.73 28.87 28.98 86.58 28.86abcd 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 27.73 28.22 27.83 83.78 27.93d 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 28.53 28.25 27.98 84.76 28.25cd 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 28.43 27.84 28.36 84.63 28.21cd 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 27.73 28.34 27.63 83.70 27.90d 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 27.93 28.26 27.43 83.62 27.87d 

CV%       1.24 

HSD (0.05)       1.07 

 

Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by different 

 fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1567   0.0784 0.62 3.37 5.53 

Treatment 13 12.8672   0.9898    7.77** 2.15 2.96 

Error 26   3.3112 0.1274    

Total 41 16.3351     

** = Highly significant 

 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per 

ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 67.94 68.86 70.08 206.88 68.96bcd 

T2 – RR of NEB + RR of NPK 

fertilizer at (5, 25 & 55) DAT 
480 9 73.86 72.91 75.26 222.03 74.01a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 72.36 71.32 73.21 216.89 72.30ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 8 71.12 69.78 72.42 213.32 71.11abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 67.30 69.21 68.75 205.26 68.42cde 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 66.84 65.54 66.13 198.51 66.17def 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 68.91 67.56 68.34 204.81 68.27cde 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 6 67.25 68.36 68.91 204.52 68.17cde 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 65.23 64.56 65.38 195.17 65.06efg 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 59.86 60.86 58.20 178.92 59.64h 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 64.87 63.67 61.39 189.93 63.31fg 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer at 

(5, 25 & 55) DAT 

480 4 62.37 60.83 62.64 185.84 61.95gh 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 56.36 57.32 54.28 167.96 55.99i 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 56.87 54.63 56.58 168.08 56.03i 

CV%       1.74 

HSD (0.05)       3.43 

 

Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly  

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       1.6896 0.8448 0.65 3.37 5.53 

Treatment 13 1252.8589 96.3738 74.10** 2.15 2.96 

Error 26     33.8169 1.3006    

Total 41 1288.3654     

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 115.21 114.26 116.46 345.93 115.31bc 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 119.21 118.26 121.63 359.10 119.70a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 116.28 115.63 119.87 351.78 117.26ab 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 117.21 115.87 116.34 349.42 116.47abc 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 114.29 113.97 115.67 343.93 114.64bcd 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 109.63 111.28 109.34 330.25 110.08ef 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 113.28 111.96 113.87 339.11 113.04cde 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 112.63 111.84 110.26 334.73 111.58de 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 107.16 105.98 109.87 323.01 107.67fg 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 102.89 102.57 103.87 309.33 103.11hij 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 108.26 104.36 106.53 319.15 106.38fgh 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 104.68 103.97 104.47 313.12 104.37ghi 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 98.79 100.93 101.36 301.08 100.36j 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 102.31 99.87 100.21 302.39 100.80ij 

CV%       1.12 

HSD (0.05)       3.70 

 

Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     13.0117     6.5059   4.28 3.37 5.53 

Treatment 13 1576.2029 121.2464 79.76** 2.15 2.96 

Error 26     39.5234     1.5201    

Total 41 1628.7380     

** = Highly significant 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by different  

fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 19.06 19.69 19.38 58.13 19.38d 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 26.56 25.00 25.94 77.50 25.83a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 25.63 24.38 25.00 75.00 25.00a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 25.00 25.31 24.06 74.38 24.79a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 24.38 25.00 24.06 73.44 24.48ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 18.13 17.50 18.13 53.75 17.92de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 23.13 23.44 22.50 69.06 23.02bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 23.44 22.81 22.19 68.44 22.81c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 18.75 18.13 17.50 54.38 18.13de 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 14.06 15.31 14.38 43.75 14.58f 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 17.50 17.81 16.88 52.19 17.40e 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 16.88 17.19 16.56 50.63 16.88e 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 14.38 15.00 14.69 44.06 14.69f 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 12.50 13.13 12.50 38.13 12.71g 

CV%       2.45 

HSD (0.05)       1.46 

 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 14 % MC as  

affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.5941   0.7970  3.37 3.37 5.53 

Treatment 13 762.4947 58.6534 247.70** 2.15 2.96 

Error 26     6.1567   0.2368    

Total 41 770.2455       

** = Highly significant 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by different  

fertilizer treatments. 

Treatment 

Application 

Rate, per ha 

 

Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 7.63 7.88 7.75 23.25 7.75d 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 10.63 10.00 10.38 31.00 10.33a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 8 10.25 9.75 10.00 30.00 10.00a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 10.00 10.13 9.63 29.75 9.92a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 9.75 10.00 9.63 29.38 9.79ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 7.25 7.00 7.25 21.50 7.17de 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 6 9.25 9.38 9.00 27.63 9.21bc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 9.38 9.13 8.88 27.38 9.13c 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 7.50 7.25 7.00 21.75 7.25de 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 5.63 6.13 5.75 17.50 5.83f 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT 

480 4 7.00 7.13 6.75 20.88 6.96e 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 6.75 6.88 6.63 20.25 6.75e 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 5.75 6.00 5.88 17.63 5.88f 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 5.00 5.25 5.00 15.25 5.08g 

CV%       2.46 

HSD (0.05)       0.58 

 

Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on 14 % MC as  

affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2548 0.1274  3.35 3.37 5.53 

Treatment 13 122.0722 9.3902 246.63** 2.15 2.96 

Error 26     0.9899 0.0381    

Total 41 123.3170     

** = Highly significant 



Appendix Table 11a. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, per ha Replication 

Total Mean 

ml bag I II III 

T1 – RR of NPK fertilizer at 

(5, 25, & 55) DAT (NO NEB) 
- 9 65.84 64.89 65.81 196.54 65.51cd 

T2 – RR of NEB + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 9 68.76 68.96 68.84 206.56 68.85a 

T3 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 8 68.72 68.61 68.28 205.61 68.54a 

T4 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 8 68.94 67.96 68.57 205.47 68.49a 

T5 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 7 67.84 68.28 67.31 203.43 67.81ab 

T6 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 7 65.48 65.28 64.28 195.04 65.01d 

T7 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 6 67.21 68.26 67.88 203.35 67.78abc 

T8 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 6 68.22 67.33 67.57 203.12 67.71abc 

T9 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 5 68.02 67.89 67.76 203.67 67.89ab 

T10 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 5 68.53 64.21 65.12 197.86 65.95bcd 

T11 – RR of NEB – 1 bag/ha 

14-14-14 + RR of NPK

fertilizer at (5, 25 & 55) DAT

480 4 67.36 68.21 67.31 202.88 67.63abc 

T12 – RR of NEB – 1 bag/ha 

Urea + RR of NPK fertilizer 

at (5, 25 & 55) DAT 

480 4 67.28 68.11 67.22 202.61 67.54abc 

T13 – RR of NEB – 2 bag/ha 

(14-14-14 and Urea) + RR of 

NPK fertilizer at (5, 25 & 55) 

DAT 

480 3 67.63 67.93 66.97 202.53 67.51abc 

T14 – RR of NPK fertilizer at 

(5, 25, & 55) DAT 
- 4 64.23 65.29 65.23 194.75 64.92d 

CV% 1.12 

HSD (0.05) 2.27 

Appendix Table 11b. Analysis of variance on milling recovery (%) per plot as affected by different 

 fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   1.2480 0.6240 1.09 3.37 5.53 

Treatment 13 67.2206 5.1708    9.06** 2.15 2.96 

Error 26 14.8427 0.5709 

Total 41 83.3112 

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 10 days after transplanting 
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T11- RR of NEB – 1 bag/ha 14-14-14 + RR of NPK 

fertilizer at (5, 25 & 55) DAT  

 

T12- RR of NEB – 1 bag/ha Urea + RR of NPK 

fertilizer at (5, 25 & 55) DAT  
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Figure 2. Representative sample plots per treatment at 20 days after transplanting 
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Figure 3. Representative sample plots per treatment at 30 days after transplanting 
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Figure 4. Representative sample plots per treatment at harvest 
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Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 10 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 20 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 30 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at maturity stage 



Figure 6. Field activities of the experimental area 
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ABSTRACT 

This study was conducted to evaluate the optimal number of dosages, timing 

of applications, and dosage rates of NEB Root Exudates (“NEB”) on the growth 

and yield corn. 

 

The objective of this study is to determine the optimal timing and dosage of  NEB 

with 2, 3 or 4 foliar applications, with or without NEB seed treatment.  As a 

reference, one treatment included NEB applied by soil application, blending NEB 

on inorganic fertilizer granules.   

Research findings showed that T4, seed treatment and 4 foliar applications 

increased all agronomic characteristics of corn such as plant height, ear length and 

diameter, number of ear and plant and weight of fresh ears with and without husk, 

and the grain yield increased from mainl 8.11 tons/ha to 12.55 tons/ha, a statistically 

significant increase of 4.44 tons/ha.    

Research outcomes revealed that in order to produce the highest grain yield of 12.55 

tons per hectare, application of NEB applied as a seed treatment and four foliar 

applications at 10, 25, 45 and 60 DAT is recommended (T4). 

 

 

  

 

 

 

 

 

 

 

 



I. INTRODUCTION

Corn is the second most productive crop of the Philippines, reaching 7,770 metric 

tons on 2.61 million hectares in 2014 after a nearly constant increasing productivity since 

2003 (Figure 8A) (Bureau of Agricultural Statistics, 2008, 2011; Gerpacio, Labios, Labios, 

& Diangkinay, 2004; Philippine Statistics Authority, 2015). 

However, despite this increase of productivity, corn production in the Philippines 

is still low and inefficient compared to other major corn-producing countries like Thailand 

or United States (Bureau of Agricultural Research, 2011). The Philippine corn sector takes 

also a part in this difference of productivity because of a lack of adoption of new 

technologies such as insufficient fertilizer and to solve this problem, proper management 

of nutrient application is necessary.  

NEB Root Exudates promotes growth and development of the whole plants, 

including larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. 

This study was conducted to determine the optimal timing combination of foliar 

applications of NEB on the growth and yield corn. 

II. OBJECTIVES

1. Determine the optimal timing and dosage rate combination of NEB on corn.

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Gabaldon, Science City of Munoz, Nueva 

Ecija from December 2020 to April 2021. 

IV. METHODOLOGY

Cultural Management 

a. Land Preparation

Approximately 4,000 m2 plane farm area was thoroughly prepared by 

alternate plowing and harrowing operations using a mechanical farm tractor. 



Well prepared land was done to obtain good soil tilth and soil condition for 

better root development and to minimize weeds.  

b. Crop Variety and Planting Method

Hybrid corn variety (Glyphosate-ready) with 95-110 days maturity was

procured from a registered seed supplier and used in this trial.  One to two corn 

seeds were directly planted in furrows at a distance of 75 cm x 20 cm between 

rows and hills, respectively. Corn seeds were planted at about 8 centimeter depth 

to ensure the best germination and seedling development.  

c. Fertilization

The application of recommended inorganic fertilizer were followed using

the 14-14-14 and 46-0-0 (Urea). NEB were applied by seed treatment, foliar 

spray and blended on inorganic fertilizer as stated in the treatment summary.   

d. Pest and Weed Control

Control of insect pests were done using the registered and recommended

rates of insecticides for corn. Off-barring and hilling up was implemented to 

cover fertilizer applied on the plants and control weeds. Weed control was also 

done through the use of registered herbicides in controlling the weeds when 

necessary. 

e. Drainage and Irrigation

Irrigation was done immediately after planting in which the moisture was

not adequate to effect germination. Next irrigation was followed when needed 

especially during vegetative and early reproduction stage. 

f. Harvesting

Harvesting was manually done at maturity stage of the grain at 105 days

after planting/sowing. 



V. Treatment Summary 

 

The following treatment summary including the rates and time of application were 

evaluated: 

 
 

 

VI. Experimental Design  

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (3) blocks representing replication and each block was further 

subdivided into eight (14) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 6m by 10m and a one-meter distance was 

provided between blocks and treatment plots.  

 



VII. Gathered Data 

 

Agronomic data were measured using randomly selected samples per harvest area 

per plot and at harvest were based on 40 m2 harvest area. 

1. Average plant height (cm) at harvest – Height of plant per plot at harvest were 

measured based on 10 randomly selected sample plant per plot.  

2. Average ear length (cm) - length of 10 representative samples plants per plot was 

taken and recorded. 

3. Biomass weight (kg) - weight of plant biomass were obtained based on 10 

representative sample plants per plot. 

4. Ear diameter (cm) – Ear diameter were measured and recorded based on 10 

randomly selected sample plants per plot. 

5. Number of kernels per ear – number of kernels per ear were obtained based on 10 

randomly selected sample plants per plot.  

6. Number of plants from 40 m2 area were harvested and counted per plot. 

7. Number of ears from 40 m2 area were harvested and counted per plot. 

8. Weight (kg) of fresh ears with husk from 40 m2 area per plot were taken and 

recorded. 

9. Weight (kg) of fresh ears without husk from 40 m2 area per plot were also gathered 

and recorded. 

10. Grain yield in tons per hectare was computed based on 40 m2 harvest area per plot. 

 

 

VIII. Statistical Analysis 

 Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

 



IX.  Experimental Field Lay-out 
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X. Results and Discussions 

 

Tables 1 to 10 showed the significant results of the study trial and discussions on 

the effect provided by the combination of different application rate of NEB as foliar, 

blended with recommended rate of inorganic fertilizer (RRIF) and seed treatment at 

varying number and timing of application on the growth and yield of yellow corn variety.    

Average plant height, cm 

The effect of different treatment combinations on plant height at harvest presented 

on Table 1 and statistical analysis. revealed highly significant differences among 

treatments, (Appendix Table 1b.).  

Comparison among means revealed that the plants attained a significantly tallest 

plant at harvest was the treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

with an average of 264.60 cm. This was followed by the plants applied at the rate of (5 

ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T7) that were not significant to each other, however 

gained a significantly taller plant height and were also comparable to the plants applied at 

the rate of 1300 ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14). 

Plants applied with treatment combinations of (5 ml/kg seed) Seed Treatment + 250 

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) and 

480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at basal and side dress (T11) 

were not significant to each other however, attained a significantly taller plant height and 

were also comparable to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T6) that had also no significant effect 

to each other. In addition, the plants applied with 320 ml/ha NEB at (10 and 25) DAT + 

400 kg/ha NPK at basal and side dress (T8) was also provided a significantly taller plant 

height that was similar to (T13) and (T6).  

Moreover, the treatment combination of 480 ml/ha NEB at (25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T12) gained a significantly tall plant height and 



followed by the plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T9) which was comparable to the plants applied at the 

rate of 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at basal and side dress (T10) 

and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T5). 

On the other hand, among all treatment combinations had significantly taller plant 

at harvest over the control plants applied at the rate of 400 kg/ha NPK at basal and side 

dress (T1) that produced a shortest plant with an average of 222.47 cm.  

 

Table 1. Average plant height (cm) at harvest based on 10 randomly selected sample plants as affected by the different 

fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 
ml/kg 

 

Foliar 

Spray, 
ml/ha 

per app 

Soil App 

(blend 
on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 219.64 222.37 225.41 667.42 222.47h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 258.34 258.12 258.12 774.58 258.19bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 259.23 263.21 262.87 785.31 261.77ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 258.36 268.32 267.12 793.80 264.60a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 245.34 247.11 245.37 737.82 245.94g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 255.36 255.84 256.48 767.68 255.89bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 261.38 258.24 262.89 782.51 260.84ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 253.26 255.83 255.16 764.25 254.75cde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 251.36 253.12 249.84 754.32 251.44efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 248.36 250.86 247.23 746.45 248.82fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 258.24 257.97 256.37 772.58 257.53bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 253.26 255.14 252.93 761.33 253.78def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 254.25 258.45 256.74 769.44 256.48bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 260.21 259.87 260.11 780.19 260.06abc 

 CV%         0.77 

 HSD (0.05)         5.89 

 

Average ear length (cm) at harvest 

 Table 2 presented the results on average ear length at harvest as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 



Table 2b). Control plants and all treatment combinations applied obtained ear length with 

a mean ranges from 17.55 cm. to 22.09 cm, respectively.  

Comparison among means presented that the plants applied at the rate of (5 ml/kg 

seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T4) gained significantly longest ears at harvest however, comparable 

to the plants applied at the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 

25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3) and 640 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) that had no 

significance to each other with a mean value of 22.09 cm., 21.49 cm. and 21.45 cm., 

respectively. 

Similar to the above-mentioned treatments, the plants applied at the rate of 1300 

ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) 

Seed Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T2) obtained a significantly longer ears at harvest. Remarkably, treatments 

at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at basal and side 

dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T13), 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T6), 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress 

(T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T12) had no significant effect to each other however, gave a significantly long ears at 

harvest which ranges from 20.88 cm. to 20.44 cm..  

Moreover, the plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 

400 kg/ha NPK at basal and side dress (T9) also obtained a significantly long ears of 20.16 

cm. however comparable to the plants applied at the rate of 320 ml/ha NEB at (25 and 60)

DAT + 400 kg/ha NPK at basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T5).

Among all treatments had longer ears over the control plants at the rate of 400 kg/ha 

NPK at basal and side dress (T1) with a mean length of 17.55 cm.  



Table 2. Average ear length (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 

the different fertilizer treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 17.21 17.43 18.02 52.66 17.55f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 21.36 20.62 21.48 63.46 21.15abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 21.81 21.67 20.98 64.46 21.49ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 21.89 22.42 21.97 66.28 22.09a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 19.28 20.31 20.36 59.95 19.98e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 20.71 20.81 20.73 62.25 20.75bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 21.68 21.79 20.88 64.35 21.45ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 20.53 20.68 20.58 61.79 20.60bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 20.32 19.83 20.32 60.47 20.16cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 19.97 20.16 20.14 60.27 20.09de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 20.58 21.41 20.64 62.63 20.88bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 20.54 20.41 20.36 61.31 20.44bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 21.16 20.48 20.87 62.51 20.84bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 20.76 21.69 21.43 63.88 21.29abc 

 CV%         1.85 

 HSD (0.05)         1.14 

 

 

 

 

Plant biomass (kg) at harvest 

Plant biomass varied significantly among treatments which ranged from 6.79 kg to 

8.57 kg (Table 3.). Highly significant effect of different treatments on plant biomass at 

harvest was shown on Appendix table 3b.  

Comparison among means revealed that the treatment combination at the rate of (5 

ml/kg seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T4) produced significantly heaviest plant biomass of 8.05 kg 

however, comparable with the plants applied at the rate (5 ml/kg seed) Seed Treatment + 

410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3). 



Moreover, treatment combinations at the rate of 640 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T7), 1300 ml/ha NEB blended on 400 

kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 ml/ha 

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) produced 

a significantly heavier plant biomass of 8.24 kg, 8.12 kg and 7.98 kg, respectively.  

Furthermore, it was observed that plants applied at the rate of 480 ml/ha NEB at 

(10, 25 and 45) DAT + 400 kg/ha NPK at basal and side dress (T11) and 480 ml/ha NEB 

at (10, 25 and 60) DAT + 400 kg/ha NPK at basal and side dress (T13) were not significant 

to each other which obtained significantly heavy plant biomass. These treatment 

combinations were also comparable to the plants applied at the rate of 320 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T6), 320 ml/ha NEB at 

(10 and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) and 480 ml/ha NEB at (25, 

45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T12) that were also insignificant 

to each other. 

Additionally, plants applied with 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T10) were insignificant to each other gained a significantly 

light plant biomass and also similar to the plants applied at the rate of 160 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T5). 

On the other hand, among all treatments had heavier plant biomass over the control 

plants at the rate of 400 kg/ha NPK at basal and side dress (T1) with a mean of 6.79 kg at 

harvest.  
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Table 3. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as affected by the 

different fertilizer treatments.  
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 
ml/kg 

 

Foliar 

Spray, 
ml/ha 

per app 

Soil App 

(blend 
on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 6.73 6.85 6.80 20.38 6.79h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 8.05 7.90 8.00 23.95 7.98cde 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 8.40 8.36 8.50 25.26 8.42ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 8.67 8.55 8.48 25.70 8.57a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 7.40 7.45 7.42 22.27 7.42g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 7.80 7.74 7.68 23.22 7.74ef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 8.25 8.17 8.30 24.72 8.24bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 7.72 7.85 7.65 23.22 7.74ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 7.57 7.47 7.50 22.54 7.51fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 7.43 7.54 7.40 22.37 7.46fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 7.90 7.85 8.00 23.75 7.92de 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 7.67 7.89 7.60 23.16 7.72ef 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 7.80 8.00 7.75 23.55 7.85de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 8.15 7.95 8.25 24.35 8.12cd 

 CV%         1.22 

 HSD (0.05)         0.28 

 

 

 

Ear diameter (cm) 

Table 4 presents the ear diameter and varied with a mean ranges from 4.59 cm. to 

5.47 cm.  Analysis of variance revealed a significant effect of the different treatments on 

ear diameter based on 10 sample plants per plot, (Appendix Table 4b).  

Application of the fertilizer treatment combinations at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly biggest ear diameter with an average of 5.47 cm. 

however, comparable to the plants applied at the rate of (5 ml/kg seed) Seed Treatment + 



410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3) 

and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T7). These were followed by the plants applied at the rate of 1300 ml/ha NEB blended on 

400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) that 

were insignificant to each other and gained a significantly bigger ear diameter however, 

similar to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T11).  

Moreover, plants applied at the rate of 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) had no significant effect to each other 

but gave also a significantly bigger ear diameter however, similar to the plants applied at 

the rate of 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress 

(T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T12) based on the 10 sample plants per plot.  

Plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha NPK 

at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T10) were also insignificant to each other which gained a significantly 

big ear diameter among other treatment combinations. However, these plants were also 

comparable to the treatment combination of 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T5) that gave a significantly small ear diameter 

however, bigger than the control plants applied with 400 kg/ha NPK at basal and side dress 

(T1).  

 

 

 

 

 

 

 

 



Table 4a. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as affected by the 

different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 4.51 4.60 4.67 13.78 4.59h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 5.20 5.33 5.28 15.81 5.27bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 5.32 5.28 5.46 16.06 5.35ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 5.37 5.48 5.57 16.42 5.47a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 4.87 4.92 4.98 14.77 4.92g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 5.10 5.15 5.21 15.46 5.15cdef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 5.31 5.25 5.40 15.96 5.32abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 5.08 5.17 5.10 15.35 5.12def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 5.03 5.00 5.06 15.09 5.03fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 5.05 4.89 5.09 15.03 5.01fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 5.18 5.26 5.22 15.66 5.22bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 5.05 5.12 5.00 15.17 5.06efg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 5.12 5.21 5.18 15.51 5.17cdef 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 5.21 5.36 5.31 15.88 5.29bcd 

 CV%         1.16 

 HSD (0.05)         0.17 

 

 

 

 

 

Number of kernels per ear 

 

Presented on Table 5 the data on the number of kernels based on 10 sample plants 

per plot as affected by different fertilizer treatment combinations. A highly significant 

result was obtained showed on Appendix Table 5b.  

The results revealed that the treatment combination at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly highest number of kernels with a mean of 740.70 

however, significantly comparable to the plants applied with  a5 ml/kg seed) Seed 

Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 



side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T7). These were followed by the plants applied at the rate of 1300 ml/ha 

NEB blended on 400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed 

Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 

side dress (T2) that obtained a significantly higher number of kernels based on 10 sample 

plants per plot.  

Moreover, plants applied with 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T6) that were insignificant to each other also gained a 

significantly higher number of kernels however comparable to the plants applied at the rate 

of 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) and 

480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T12) 

that also no significant effect to each other.  

Furthermore, plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T9), 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T5) produced a significantly high number of kernels 

based on 10 sample plants per plot.  

On the other hand, control plants at the rate of 400 kg/ha NPK at basal and side 

dress (T1) produced statistically lowest number of kernels with a mean of 539.83. 

 

 

 

 

 

 

 

 

 

 



Table 5. Number of kernels per ear at harvest based on 10 randomly selected sample ear per plot as affected by the 

different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 549.60 541.30 528.60 1619.50 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 687.70 708.30 702.40 2098.40 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 721.50 732.80 727.40 2181.70 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 734.80 747.60 739.70 2222.10 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 645.20 632.80 638.70 1916.70 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 668.50 687.40 698.20 2054.10 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 719.60 698.70 720.90 2139.20 713.07abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 675.20 683.10 668.70 2027.00 675.67def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 662.30 670.80 659.70 1992.80 664.27efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 648.40 650.60 645.20 1944.20 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 678.70 711.30 686.20 2076.20 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 665.40 672.60 681.50 2019.50 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 673.80 694.20 705.30 2073.30 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 712.60 693.40 716.70 2122.70 707.57bc 

 CV%         1.55 

 HSD (0.05)         31.54 

 

 

 

 

 

 

Number of plants harvested from 40m2 per plot 

 

Presented on Table 6 the data on the number of plants harvested from 40m2 per plot 

as affected by different fertilizer treatment combinations. A highly significant result was 

obtained showed on Appendix Table 4b.  

The results revealed that the treatment combination at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly highest number of plants harvested from 40m2 

per plot with a mean of 238.00 however, significantly comparable to the plants applied at 



the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT 

+ 400 kg/ha NPK at basal and side dress (T7) that had no significant effect to each other. 

These were followed by the plants applied at the rate of 1300 ml/ha NEB blended on 400 

kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 ml/ha 

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) that were 

also similar to each other and provided also a significantly higher number of plants 

harvested from 40m2 per plot. 

Moreover, plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 

400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) had no significant effect to each other 

however  gained a significantly high  number of plants harvested from 40m2 per plot that 

were comparable to the rest treatment combinations except to the control plants 400 kg/ha 

NPK at basal and side dress (T1) that produced a significantly fewest number of plants 

harvested from 40m2 per plot with a mean of 220.00. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 6. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 
ml/kg 

 

Foliar 

Spray, 
ml/ha 

per app 

Soil App 

(blend 
on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 220.00 222.00 218.00 660.00 220.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 233.00 237.00 237.00 707.00 235.67abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 238.00 237.00 237.00 712.00 237.33ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 240.00 236.00 238.00 714.00 238.00a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 230.00 233.00 227.00 690.00 230.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 232.00 234.00 235.00 701.00 233.67abcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 240.00 235.00 237.00 712.00 237.33ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 230.00 234.00 232.00 696.00 232.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 231.00 230.00 230.00 691.00 230.33de 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 230.00 234.00 228.00 692.00 230.67cde 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 235.00 237.00 233.00 705.00 235.00abcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 231.00 232.00 231.00 694.00 231.33cde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 235.00 234.00 234.00 703.00 234.33abcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 235.00 236.00 237.00 708.00 236.00abc 

 CV%         0.80 

 HSD (0.05)         5.61 

 

 

Number of ears harvested from 40m2 per plot 

Table 7 presents the number of ears harvested from 40m2 per plot and varied with 

a mean ranges from 352.00 to 444.67.  Analysis of variance revealed a significant effect of 

the different treatment combinations on number of ears harvested from 40m2 per plot, 

(Appendix Table 7b).  

Application of the fertilizer treatment combinations at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced a significantly highest number of ears harvested with an 

average of 444.67 per 40m2 per plot however, comparable to the plants applied at the rate 

of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T3), 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 



kg/ha NPK at basal and side dress (T7) and 1300 ml/ha NEB blended on 400 kg/ha NPK 

at basal and side dress (T14) that were not insignificant to each other.  

Plants applied at the rate of (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) also produced a 

significantly higher number of ears harvested per 40m2 per plot but comparable to the 

treatment combinations of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at 

basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T6) which were also no significant differences to each other. 

Moreover, plants applied at the rate of 320 ml/ha NEB at (10 and 25) DAT + 400 

kg/ha NPK at basal and side dress (T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T12) had no significant effect to each other however 

obtained a significantly high number of ears harvested per 40m2 per plot. These were also 

similar to the treatment combinations of 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9), 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T5).  

On the other hand, control plants at the rate of 400 kg/ha NPK at basal and side 

dress (T1) revealed a significantly lowest number of ears harvested from 40m2 per plot with 

a mean value of 352.00.  



Table 7. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 
ml/kg 

 

Foliar 

Spray, 
ml/ha 

per app 

Soil App 

(blend 
on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 352.00 355.00 349.00 1056.00 352.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 

422.00 428.00 430.00 1280.00 426.67bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 

433.00 426.00 437.00 1296.00 432.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 

455.00 436.00 443.00 1334.00 444.67a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 402.00 407.00 397.00 1206.00 402.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 421.00 415.00 427.00 1263.00 421.00bcd 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 428.00 431.00 434.00 1293.00 431.00ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 419.00 409.00 423.00 1251.00 417.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 419.00 402.00 416.00 1237.00 412.33cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 409.00 413.00 400.00 1222.00 407.33de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 422.00 432.00 420.00 1274.00 424.67bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 418.00 411.00 416.00 1245.00 415.00bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 428.00 423.00 418.00 1269.00 423.00bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 432.00 426.00 434.00 1292.00 430.67ab 

 CV%         1.42 

 HSD (0.05)         17.81 

 

 

Weight (kg) of fresh ears with husk harvested from 40m2 per plot 

Table 8 presents the average weight of ears with husk harvested from 40m2 per plot 

as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears with husk harvested from 40m2 per plot, (Appendix Table 8b).  

The fertilizer treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

gained significantly heaviest weight of ears with husk that were harvested from 40m2 per 

plot with a mean value of 122.40 kg. However, It was comparable to the plants applied at 

the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T3) with a mean value of 118.00 kg. 



These were followed by the plants applied at the rate of 640 ml/ha NEB at (10, 25, 

45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) and 1300 ml/ha NEB 

blended on 400 kg/ha NPK at basal and side dress (T14) that had no significance to each 

other but produced a significantly heavier weight of ears with husk that were harvested 

from 40m2 per plot. 

Plants applied at the rate of (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) also produced a 

significantly heavier weight of ears with husk that were harvested from 40m2 per plot 

however, comparable to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) 

DAT + 400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T6). 

Moreover, the treatment combinations applied at the rate of 320 ml/ha NEB at (10 

and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) gained a significantly heavy 

weight of ears with husk that were harvested from 40m2 per plot but gave a comparable 

effect to the plants applied at the rate 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T12) and 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9).  

On the other hand, light weight of ears with husk that were harvested from 40m2 

per plot produced by the plants applied at the rate of 320 ml/ha NEB at (25 and 60) DAT 

+ 400 kg/ha NPK at basal and side dress (T10) however, similar to the plants applied at the 

rate of 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T5) with a mean values of 97.63 kg and 95.03 kg, respectively. 

Conversely, control plants revealed a significantly lightest weight of ears with husk 

that were harvested from 40m2 per plot among all other treatment combinations with a 

mean value of 81.55 kg.  

 

 

 

 

 



Table 8. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the different fertilizer 

treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 80.90 82.60 81.20 244.70 81.57j 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 111.50 113.20 113.50 338.20 112.73cd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 118.30 116.30 119.40 354.00 118.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 125.20 120.10 121.90 367.20 122.40a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 95.10 96.30 93.70 285.10 95.03i 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 107.80 106.20 109.50 323.50 107.83def 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 116.57 117.30 118.20 352.07 117.36bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 104.70 102.10 105.80 312.60 104.20efg 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 102.80 98.40 102.20 303.40 101.13gh 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 98.10 99.10 95.70 292.90 97.63hi 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 109.30 111.90 108.70 329.90 109.97d 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 104.20 102.40 103.10 309.70 103.23fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 110.40 109.20 107.30 326.90 108.97de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 117.80 114.20 118.20 350.20 116.73bc 

 CV%         1.56 

 HSD (0.05)         5.02 

 

 

 

Weight (kg) of fresh ears without husk harvested from 40m2 per plot 

Table 9 presents the average weight of ears without husk harvested from 40m2 per 

plot as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears without husk harvested from 40m2 per plot, (Appendix Table 9b).  

Application of treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

revealed a significantly heaviest weight of ears without husk harvested from 40m2 per plot 

with a mean value of 108.94 kg but comparable to the plants applied at the rate of (5 ml/kg 



seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T3). These were followed by the plants applied with treatment 

combinations at the rate of 1300 ml/ha NEB blended on 400 kg/ha NPK at basal and side 

dress (T14), 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T7) and (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T2) that had no significant effect to each 

other but produced a significantly heavier weight of ears without husk harvested from 40m2 

per plot.  

Plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T11) and 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T13) were insignificant to each other but also produced a 

significantly heavier weight of ears without husk harvested from 40m2 per plot. 

Additionally, these treatment combinations were also comparable to the plants applied with 

320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T6). 

Moreover, the plants applied with 480 ml/ha NEB at (25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T12) and 320 ml/ha NEB at (10 and 25) DAT + 400 

kg/ha NPK at basal and side dress (T8) revealed no significance to each other however, 

produced a significantly heavy weight of ears without husk harvested from 40m2 per plot. 

These were also comparable to the treatment combinations of 320 ml/ha NEB at (25 and 

45) DAT + 400 kg/ha NPK at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T10).  

On the contrary, plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T5) gained a significantly light weight of 

ears without husk harvested from 40m2 per plot but significantly heavier over the control 

plants at the rate of 400 kg/ha NPK at basal and side dress (T1) with the lightest weight of 

ears without husk harvested from 40m2 per plot with a mean value of 72.60 kg.   

 

 

 

 

 

 

 
 



 

Table 9. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different fertilizer 

treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 

ml/kg 

 

Foliar 
Spray, 

ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 72.00 73.51 72.30 217.81 72.60h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 101.90 103.42 103.68 309.00 103.00bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 105.29 103.51 106.27 315.07 105.02ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 111.43 106.89 108.49 326.81 108.94a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 84.64 85.71 83.40 253.75 84.58g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 100.39 98.97 101.90 301.26 100.42cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 103.75 104.40 105.20 313.35 104.45bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 98.52 96.21 99.50 294.23 98.08def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 97.81 93.81 97.19 288.81 96.27ef 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 94.43 95.32 92.29 282.04 94.01f 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 100.84 103.15 100.30 304.29 101.43bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 98.97 97.37 97.99 294.33 98.11def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 102.71 101.64 99.95 304.30 101.43bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 104.84 103.42 105.20 313.46 104.49bc 

 CV%         1.46 

 HSD (0.05)         4.30 

 

 

 

 

Computed grain yield tons per hectare (t/ha) 

 

Table 10 showed a highly significant results on grain yield influenced by different 

treatment combinations evaluated. Analysis of variance revealed significant differences 

among the different treatments on grain yield (tons per ha), (Appendix Table 10b).  

Highest grain yield of 12.55 tons per hectare was produced by plants applied at the 

rate of (5 ml/kg seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T4).  

This was followed by the application of (5 ml/kg seed) Seed Treatment + 410 ml/ha 

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3), 640 ml/ha 



NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) and 1300 

ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14) that had no significant 

effect to each other but produced a significantly higher grain yield of 12.43 tons/ha, 12.41 

tons/ha and 12.41 tons/ha, respectively. It can also be noticed that these treatment 

combinations were comparable to the plants applied at the rate of (5 ml/kg seed) Seed 

Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 

side dress (T2).  

 In addition, the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT 

+ 400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) also revealed a significantly higher 

grain yield and had similar effect to each other.   

Moreover, plants applied with 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha 

NPK at basal and side dress (T8) gained a significantly high grain yield but comparable to 

the plants applied with 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T12) and 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha NPK at basal 

and side dress (T9) which were insignificant to each other. These results were also similar 

with the plants applied at the rate of 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK 

at basal and side dress (T10). 

 On the other hand, the plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 

and 60) DAT + 400 kg/ha NPK at basal and side dress (T5) gained a significantly low grain 

yield of 9.94 tons/ha, but significantly higher over the control plants at the rate of 400 kg/ha 

NPK at basal and side dress (T1) with the lowest grain yield with a mean value of 8.11 

tons/ha.  

Increasing rate of NEB by foliar in combination to inorganic fertilizer increases 

yield of corn. It was noted that highest yield of corn was attained with optimum amount of 

nutrients needed by the plants applied at 10, 25, 45 and 60 DAT and treated seed before 

sowing/planting.  

 

 

 



Table 10. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected by the different 

fertilizer treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 8.21 8.02 8.11 24.34 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 12.28 12.37 12.40 37.05 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 12.43 12.40 12.45 37.28 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 12.67 12.47 12.52 37.66 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 9.89 10.16 9.76 29.81 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 11.94 11.85 11.98 35.77 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 12.39 12.41 12.43 37.23 12.41ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 11.81 11.68 11.93 35.42 11.81ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 11.52 11.60 11.55 34.67 11.56fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 11.39 11.49 11.20 34.08 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 12.19 12.25 12.05 36.49 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 11.73 11.49 11.54 34.76 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 12.17 12.10 11.96 36.23 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 12.41 12.38 12.43 37.22 12.41ab 

 CV%         0.89 

 HSD (0.05)         0.31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 A research study was conducted from December 2020 to April 2021.  Among 

various application combinations, NEB was applied as seed treatment, foliar spray and/or 

soil applied by blended on inorganic fertilizer.   The objective of the study was to determine 

the optimal timing and dosage of  NEB with 2, 3 or 4 foliar applications, with or without 

NEB seed treatment.  As a reference, one treatment included NEB applied by soil 

application, blending NEB on inorganic fertilizer granules.   

 

 The study was designed to fourteen treatments.  All treatments included the 

recommenbded dosage of inorganic fertilizer.   The dosage rate of NEB, method of 

application and dosage is listed in the Treatment Summary table.   The total dosage rate of 

NEB per hectare ranged from 160 ml/ha to 1,300 ml/ha.    

 

The following are the significant findings observed in this study:   

1. Evaluation of fourteen treatments revealed that the plants applied with NEB as foliar 

spray and seed treatment (T2, T3 and T4) increased all agronomic parameters and grain 

yield. The increase in grain yield was statistically significant among treatment 

combinations.  

 

2. Among these three treatments the total dosage rate of NEB was 250, 410 and 730 ml/ha 

for T2, T3 and T4 respectively.    T4, the dosage that received the highest dosage of 

730 ml/ha produced the highest yield and all agronomic metrics were statistically 

significant.   However, its very interesting to note that the yield of all three dosage rates 

were very close, as follows:  12.35 tons/ha, 12.43 tons/ha and 12.55 tons/ha for T2, T3 

and T4 respectively compared to the T1 control (No NEB) that yielded 8.11 tons/ha.   

Thus, it appears that five applications of NEB allows for significantly lower total crop 

cycle dosages. 

 

3. Treatments T5, T6 and T7 were the same as T2, T3 and T4 except the seed treatment 

application was removed.   Changing the dosage rate from 5 to 4 total season 

applications, the dosage rate of NEB in this case made a significant impact on the yield.   



The grain yield of T5, T6 and T7 was 9.94, 11.92 and 12.41 tons/ha compared to the 

T1 control (No NEB) that yielded 8.11 tons/ha.   It appears that number of applications 

impacts the dosage rate per application required for optimal response.   More research 

in this area is suggested. 

 

4. The highest yield was obtained from the rate of (5 ml/kg seed) Seed Treatment + 730 

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

that produced 12.55 tons/ha that had significant increase over all remaining treatments.  

 

5. Finally, evaluation of the 2 and 3 foliar applications per crop cycle indicated that earlier 

applications outperformed the later applications.   From this information, it appears that 

starting the applications of NEB earlier in the crop growth cycle is advised for optimal 

response.    

 

6. Based on the results, in order to produce the maximum yield of 12.55 tons/ha, the 

application of NEB Root Exudates applied by seed treatment at four foliar applications 

at 10, 25, 45 and 60 DAT is recommended (T4).    However, reduction of the application 

dosage seems to offer an interesting alternative that warrants further study. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 11a.  Summary of agronomic data 

TREATMENTS 

All treatments received the    

recommended rate of fertilizer 

Average plant 

height (cm) 

Average ear 

length (cm) 

Plant biomass 

(kg) 

Ear diameter 

(cm) 

Number of 

kernels per ear 

T1 No NEB 222.47h 17.55f 6.79h 4.59h 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
258.19bcd 21.15abcd 7.98cde 5.27bcd 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
261.77ab 21.49ab 8.42ab 5.35ab 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
264.60a 22.09a 8.57a 5.47a 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT 245.94g 19.98e 7.42g 4.92g 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT 255.89bcde 20.75bcde 7.74ef 5.15cdef 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT 260.84ab 21.45ab 8.24bc 5.32abc 713.07abc 

T8 NEB foliar at 10 and 25 DAT 254.75cde 20.60bcde 7.74ef 5.12def 675.67def 

T9 NEB foliar at 25 and 45 DAT 251.44efg 20.16cde 7.51fg 5.03fg 664.27efg 

T10 NEB foliar at 25 and 60 DAT 248.82fg 20.09de 7.46fg 5.01fg 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT 257.53bcd 20.88bcde 7.92de 5.22bcde 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT 253.78def 20.44bcde 7.72ef 5.06efg 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT 256.48bcde 20.84bcde 7.85de 5.17cdef 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT 260.06abc 21.29abc 8.12cd 5.29bcd 707.57bc 

CV% 0.77 1.85 1.22 1.16 1.55 

HSD (0.05) 5.89 1.14 0.28 0.17 31.54 



 

Table 11b. Summary of agronomic data and grain yield. 

 

 

 

 

 

 TREATMENTS 

All treatments received the                   

recommended rate of fertilizer 

Number of 

plants harvested 

per 40m2 

Number of ears 

harvested per 

40m2 

Weight (kg) of 

fresh ears with 

husk per 40m2 

Weight (kg) of 

fresh ears 

without husk 

per 40m2 

Computed grain 

yield in tons per 

hectare 

T1 No NEB 220.00f 352.00f 81.57j 72.60h 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
235.67abcd 426.67bc 112.73cd 103.00bc 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
237.33ab 432.00ab 118.00ab 105.02ab 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 

45, and 60 DAT 
238.00a 444.67a 122.40a 108.94a 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT 230.00e 402.00e 95.03i 84.58g 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT 233.67abcde 421.00bcd 107.83def 100.42cde 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT 237.33ab 431.00ab 117.36bc 104.45bc 12.41ab 

T8 NEB foliar at 10 and 25 DAT 232.00bcde 417.00bcde 104.20efg 98.08def 11.81ef 

T9 NEB foliar at 25 and 45 DAT 230.33de 412.33cde 101.13gh 96.27ef 11.56fg 

T10 NEB foliar at 25 and 60 DAT 230.67cde 407.33de 97.63hi 94.01f 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT 235.00abcde 424.67bcd 109.97d 101.43bcd 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT 231.33cde 415.00bcde 103.23fg 98.11def 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT 234.33abcde 423.00bcd 108.97de 101.43bcd 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT 236.00abc 430.67ab 116.73bc 104.49bc 12.41ab 

 CV% 0.80 1.42 1.56 1.46 0.89 

 HSD (0.05) 5.61 17.81 5.02 4.30 0.31 
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Appendix Table 1a. Average plant height (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 

the different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 219.64 222.37 225.41 667.42 222.47h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 258.34 258.12 258.12 774.58 258.19bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 259.23 263.21 262.87 785.31 261.77ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 258.36 268.32 267.12 793.80 264.60a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 245.34 247.11 245.37 737.82 245.94g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 255.36 255.84 256.48 767.68 255.89bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 261.38 258.24 262.89 782.51 260.84ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 253.26 255.83 255.16 764.25 254.75cde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 251.36 253.12 249.84 754.32 251.44efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 248.36 250.86 247.23 746.45 248.82fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 258.24 257.97 256.37 772.58 257.53bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 253.26 255.14 252.93 761.33 253.78def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 254.25 258.45 256.74 769.44 256.48bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 260.21 259.87 260.11 780.19 260.06abc 

 CV%         0.77 

 HSD (0.05)         5.89 

 

 

 

 

Appendix Table 1b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected sample plants 

per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     29.5042   14.7521 3.85 3.37 5.53 

Treatment 13 4164.2263 320.3251  83.53** 2.15 2.96 

Error 26     99.7043     3.8348    

Total 41 4293.4348     

** = Highly significant 

 

 

 

 

 

 

 

 



Appendix Table 2a. Average ear length (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 

the different fertilizer treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 17.21 17.43 18.02 52.66 17.55f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 21.36 20.62 21.48 63.46 21.15abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 21.81 21.67 20.98 64.46 21.49ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 21.89 22.42 21.97 66.28 22.09a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 19.28 20.31 20.36 59.95 19.98e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 20.71 20.81 20.73 62.25 20.75bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 21.68 21.79 20.88 64.35 21.45ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 20.53 20.68 20.58 61.79 20.60bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 20.32 19.83 20.32 60.47 20.16cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 19.97 20.16 20.14 60.27 20.09de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 20.58 21.41 20.64 62.63 20.88bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 20.54 20.41 20.36 61.31 20.44bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 21.16 20.48 20.87 62.51 20.84bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 20.76 21.69 21.43 63.88 21.29abc 

 CV%         1.85 

 HSD (0.05)         1.14 

 

 

 

 

Appendix Table 2b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly selected sample plants 

per plot as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2    0.1303 0.0651 0.45 3.37 5.53 

Treatment 13  44.4521 3.4194 23.47** 2.15 2.96 

Error 26    3.7874   0.1457    

Total 41  48.3698       

** = Highly significant 

 

 

 

 

 

 

 

 

 

 



Appendix Table 3a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as affected by the 

different fertilizer treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 6.73 6.85 6.80 20.38 6.79h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 8.05 7.90 8.00 23.95 7.98cde 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 8.40 8.36 8.50 25.26 8.42ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 8.67 8.55 8.48 25.70 8.57a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 7.40 7.45 7.42 22.27 7.42g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 7.80 7.74 7.68 23.22 7.74ef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 8.25 8.17 8.30 24.72 8.24bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 7.72 7.85 7.65 23.22 7.74ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 7.57 7.47 7.50 22.54 7.51fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 7.43 7.54 7.40 22.37 7.46fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 7.90 7.85 8.00 23.75 7.92de 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 7.67 7.89 7.60 23.16 7.72ef 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 7.80 8.00 7.75 23.55 7.85de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 8.15 7.95 8.25 24.35 8.12cd 

 CV%         1.22 

 HSD (0.05)         0.28 

 

 

 

Appendix Table 3b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected sample plants per 

plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0024 0.0012 0.13 3.37 5.53 

Treatment 13 8.0373 0.6183  67.46** 2.15 2.96 

Error 26 0.2383 0.0092    

Total 41 8.2780     

** = Highly significant 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 4a. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as affected by the 

different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 4.51 4.60 4.67 13.78 4.59h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 5.20 5.33 5.28 15.81 5.27bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 5.32 5.28 5.46 16.06 5.35ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 5.37 5.48 5.57 16.42 5.47a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 4.87 4.92 4.98 14.77 4.92g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 5.10 5.15 5.21 15.46 5.15cdef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 5.31 5.25 5.40 15.96 5.32abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 5.08 5.17 5.10 15.35 5.12def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 5.03 5.00 5.06 15.09 5.03fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 5.05 4.89 5.09 15.03 5.01fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 5.18 5.26 5.22 15.66 5.22bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 5.05 5.12 5.00 15.17 5.06efg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 5.12 5.21 5.18 15.51 5.17cdef 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 5.21 5.36 5.31 15.88 5.29bcd 

 CV%         1.16 

 HSD (0.05)         0.17 

 

 

 

Appendix Table 4b. Analysis of variance on ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot 

as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0457   0.0229 6.45 3.37 5.53 

Treatment 13 1.8574    0.1429  40.30** 2.15 2.96 

Error 26   0.09954 0.0035    

Total 41      

** = Highly significant 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 5a. Number of kernels per ear at harvest based on 10 randomly selected sample ear per plot as affected by the 

different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 549.60 541.30 528.60 1619.50 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 687.70 708.30 702.40 2098.40 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 721.50 732.80 727.40 2181.70 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 734.80 747.60 739.70 2222.10 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 645.20 632.80 638.70 1916.70 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 668.50 687.40 698.20 2054.10 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 719.60 698.70 720.90 2139.20 713.07abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 675.20 683.10 668.70 2027.00 675.67def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 662.30 670.80 659.70 1992.80 664.27efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 648.40 650.60 645.20 1944.20 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 678.70 711.30 686.20 2076.20 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 665.40 672.60 681.50 2019.50 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 673.80 694.20 705.30 2073.30 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 712.60 693.40 716.70 2122.70 707.57bc 

 CV%         1.55 

 HSD (0.05)         31.54 

 

 

 

Appendix Table 5b. Analysis of variance on number of kernels per ear at harvest based on 10 randomly selected sample ear 

per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     296.4729   148.2364 1.35 3.37 5.53 

Treatment 13 93196.4390 7168.9568 65.21** 2.15 2.96 

Error 26   2858.2538   109.9328    

Total 41 96351.1657         

** = Highly significant 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 6a. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 

Treatment 

All treatments received the    

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 220.00 222.00 218.00 660.00 220.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 233.00 237.00 237.00 707.00 235.67abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 238.00 237.00 237.00 712.00 237.33ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 240.00 236.00 238.00 714.00 238.00a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 230.00 233.00 227.00 690.00 230.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 232.00 234.00 235.00 701.00 233.67abcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 240.00 235.00 237.00 712.00 237.33ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 230.00 234.00 232.00 696.00 232.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 231.00 230.00 230.00 691.00 230.33de 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 230.00 234.00 228.00 692.00 230.67cde 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 235.00 237.00 233.00 705.00 235.00abcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 231.00 232.00 231.00 694.00 231.33cde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 235.00 234.00 234.00 703.00 234.33abcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 235.00 236.00 237.00 708.00 236.00abc 

CV% 0.80 

HSD (0.05) 5.61 

Appendix Table 6b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as affected by the 

different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   10.6190   5.3095 1.52 3.37 5.53 

Treatment 13 837.6429 64.4341 18.47** 2.15 2.96 

Error 26   90.7143   3.4890 

Total 41 938.9762 

** = Highly significant 



Appendix Table 7a. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 352.00 355.00 349.00 1056.00 352.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 

422.00 428.00 430.00 1280.00 426.67bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 

433.00 426.00 437.00 1296.00 432.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 

455.00 436.00 443.00 1334.00 444.67a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 402.00 407.00 397.00 1206.00 402.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 421.00 415.00 427.00 1263.00 421.00bcd 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 428.00 431.00 434.00 1293.00 431.00ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 419.00 409.00 423.00 1251.00 417.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 419.00 402.00 416.00 1237.00 412.33cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 409.00 413.00 400.00 1222.00 407.33de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 422.00 432.00 420.00 1274.00 424.67bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 418.00 411.00 416.00 1245.00 415.00bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 428.00 423.00 418.00 1269.00 423.00bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 432.00 426.00 434.00 1292.00 430.67ab 

 CV%         1.42 

 HSD (0.05)         17.81 

 

 

 

Appendix Table 7b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as affected by the different 

fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       77.9048     38.9524 1.11 3.37 5.53 

Treatment 13 18439.6190 1418.4322 40.43 2.15 2.96 

Error 26     912.0952     35.0806        

Total 41 19429.6190        

** = Highly significant 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 8a. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the different fertilizer 

treatments.  

Treatment 

All treatments received the    

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 80.90 82.60 81.20 244.70 81.57j 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 111.50 113.20 113.50 338.20 112.73cd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 118.30 116.30 119.40 354.00 118.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 125.20 120.10 121.90 367.20 122.40a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 95.10 96.30 93.70 285.10 95.03i 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 107.80 106.20 109.50 323.50 107.83def 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 116.57 117.30 118.20 352.07 117.36bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 104.70 102.10 105.80 312.60 104.20efg 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 102.80 98.40 102.20 303.40 101.13gh 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 98.10 99.10 95.70 292.90 97.63hi 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 109.30 111.90 108.70 329.90 109.97d 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 104.20 102.40 103.10 309.70 103.23fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 110.40 109.20 107.30 326.90 108.97de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 117.80 114.20 118.20 350.20 116.73bc 

CV% 1.56 

HSD (0.05) 5.02 

Appendix Table 8b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 

the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       6.6619     3.3310  1.19 3.37 5.53 

Treatment 13 4621.5712 355.5055 127.42** 2.15 2.96 

Error 26     72.5380     2.7899 

Total 41 4700.7712 

** = Highly significant 



Appendix Table 9a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different fertilizer 

treatments.  
 

Treatment 

All treatments received the                   

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 
 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 72.00 73.51 72.30 217.81 72.60h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 101.90 103.42 103.68 309.00 103.00bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 105.29 103.51 106.27 315.07 105.02ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 111.43 106.89 108.49 326.81 108.94a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 84.64 85.71 83.40 253.75 84.58g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 100.39 98.97 101.90 301.26 100.42cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 103.75 104.40 105.20 313.35 104.45bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 98.52 96.21 99.50 294.23 98.08def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 97.81 93.81 97.19 288.81 96.27ef 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 94.43 95.32 92.29 282.04 94.01f 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 100.84 103.15 100.30 304.29 101.43bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 98.97 97.37 97.99 294.33 98.11def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 102.71 101.64 99.95 304.30 101.43bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 104.84 103.42 105.20 313.46 104.49bc 

 CV%         1.46 

 HSD (0.05)         4.30 

 

 

 

Appendix Table 9b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 

the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       3.7811        1.8905    0.92 3.37 5.53 

Treatment 13 3452.6350  265.5873 129.69** 2.15 2.96 

Error 26     53.2447      2.0479    

Total 41 3509.6607     

** = Highly significant 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 10a. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected by the different 

fertilizer treatments.  

Treatment 

All treatments received the    

recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 

Treat, 

ml/kg 

Foliar 

Spray, 

ml/ha 
per app 

Soil App 

(blend 

on NPK) 

Total 

NEB/ha 
I II III 

T1 No NEB - - - - 8.21 8.02 8.11 24.34 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 40 

- 
250 12.28 12.37 12.40 37.05 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 80 

- 
410 12.43 12.40 12.45 37.28 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 

and 60 DAT 
5 160 

- 
730 12.67 12.47 12.52 37.66 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 9.89 10.16 9.76 29.81 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 11.94 11.85 11.98 35.77 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 12.39 12.41 12.43 37.23 12.41ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 11.81 11.68 11.93 35.42 11.81ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 11.52 11.60 11.55 34.67 11.56fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 11.39 11.49 11.20 34.08 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 12.19 12.25 12.05 36.49 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 11.73 11.49 11.54 34.76 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 12.17 12.10 11.96 36.23 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 12.41 12.38 12.43 37.22 12.41ab 

CV% 0.89 

HSD (0.05) 0.31 

Appendix Table 10b. Analysis of variance on computed grain yield in tons per hectare per 40m2 harvest area per plot as affected 

by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0185 0.0093  0.86 3.37 5.53 

Treatment 13 57.3939 4.4149 412.28** 2.15 2.96 

Error 26   0.2784 0.0107 

Total 41 57.6909 

** = Highly significant 
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Figure 1. Representative sample plants per plot at 20 DAP 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 410 ml per ha 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 730 ml per ha 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 640 ml per ha 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 160 ml per ha 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT@ 320 ml per ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 

320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 

320 ml per ha 

 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 

@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 

DAT @ 480 ml per ha 

 

T12- RR of NPK fertilizer applied at (25,45 & 60) 

DAT @ 480 ml per ha 

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 

DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 2. Representative sample plants per plot at 30 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 730 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT@ 320 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 640 ml per ha 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 

320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 

320 ml per ha 

 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 

@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 

DAT @ 480 ml per ha 

 

T12- RR of NPK fertilizer applied at (25,45 & 60) 

DAT @ 480 ml per ha 

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 

DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 3. Representative sample plants per plot at 40 DAP 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 410 ml per ha 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 730 ml per ha 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 160 ml per ha 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT@ 320 ml per ha 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 640 ml per ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 

320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 

320 ml per ha 

 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 

@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 

DAT @ 480 ml per ha 

 

T12- RR of NPK fertilizer applied at (25,45 & 60) 

DAT @ 480 ml per ha 

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 

DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 4. Representative sample plants per plot at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 730 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT@ 320 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 

DAT @ 640 ml per ha 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 

320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 

320 ml per ha 

 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 

@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 

DAT @ 480 ml per ha 

 

T12- RR of NPK fertilizer applied at (25,45 & 60) 

DAT @ 480 ml per ha 

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 

DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 5. Representative sample ears applied with NEB versus the control 
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Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 20 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 30 DAP 



Experimental view of area at 40 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at harvest 



Figure 7. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sowing of corn seeds 

Harvesting of corn ear 

Threshing of corn ear 

Removal of corn husk 

Measuring length of corn ear 

Measuring diameter of corn ear Counting of sample corn kernels 
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EFFECT OF NEB ON THE GROWTH AND YIELD OF MAIZE 

R. Sen and S. Akhter

Abstract 

The experiment was conducted at BARI, Gazipur during rabi season of 2020-21 with the objectives: 

i) to find out the effect of NEB on the growth and yield of maize, ii) to find out the nutrient uptake of maize

as influenced by different level of NEB, iii) to find out optimum dose of NEB on maize and iv) to analyze

cost and return of maize produced from different levels of NEB. There were ten treatments viz. T1: NEB-

control, T2: NEB @ 870 ml/ha aaplied as seed treatment (ST) & 35 days after sowing (DS), T3: NEB @ 620

ml/ha (ST + 35 DAS), T4: NEB @ 495 ml/ha (ST + 35 DAS), T5: NEB @ 1120 ml/ha (ST + 35 DAS), T6:

NEB @ 870 ml/ha (ST + 15, 35 DAS), T7: NEB @ 620 ml/ha (ST + 15, 35 DAS), T8: NEB @ 1120 ml/ha

(ST + 35, 50 DAS), T9: NEB @ 870 ml/ha (ST + 35, 50 DAS) and T10: NEB @ 620 ml/ha (ST + 35, 50

DAS). Recommended dose of chemical fertilizer (RDCF) for Maize is N250P60K110S40Zn4B1.4 kg ha-1.

Different levels of NEB significantly influence yield and yield contributing charaters of maize. Highest

maize yield of 11.21 t/ha was obtained from T8 [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] treatment. About

41.01% yield increase over control was obtained from T8 treatment. It was observed that NEB applied at 15

DAS have no impact on plant growth because maize seed requires 10 days to germinate in winter and at 15

DAS it is very small. From cost and return analysis, it was found that highest gross margin (1,05,910 Tk. ha-

1) as well as highest BCR (2.70) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)].

Among the four major nutrients, nitrogen and potassium balance was found negetive while phosphorus

and sulphur balance was found positive. It indicates more nitrogen and potassium should apply to the soil to

sustain soil fertility.

Introduction 

The area of maize (Zea mays L.) is remarkably increasing in Bangladesh (BBS, 2016) as it has a great demand 

in poultry industry. Maize has a benefit to grow both in winter and pre-monsoon seasons because of its 

facultative nature to day-length (Tollenaar and Dwyer, 1999). Tropical maize varieties are photo-period 

sensitive and thus, long days in high latitudes allow maize plants to grow tall but less grain yield. Moreover, 

air temperature sometimes can directly influence grain growth of maize (Muchow et al., 1990). Several 

studies have confirmed that maize yield significantly decreases with falling temperature (Dahmardeh, 2012). 

Usually plants require a definite growing degree day (GDD) to get maturity depending on daily temperature 

and date of sowing. 

NEB is a plant growth regulator which enhances plant growth and development, thereby increases yield. 

NEB is growth promoter type plant growth regulator which can use in seed treatment, soil application and 

foliar application. Maize is an exhaustive crop which requires huge quantity of nutrients. To increase the 

effectiveness of nurtients, plant growth regulator like NEB can play a vital role. Maize is a C4 plant which 

can utilize photosynthesis very efficiently. NEB can accelerate photosynthetic activity of Maize. There is no 

standard of NEB (rate, time of application) on maize in Bangladesh. Therefore, an experiement was 

conducted to find out: i) the effect of NEB on the growth and yield of maize, ii) the nutrient uptake of maize 

as influenced by different level of NEB, iii) optimum dose of NEB on maize and iv) cost and return of maize 

produced from different levels of NEB. 

Materials and Methods 

An experiment was conducted at BARI Central Research Station, Gazipur during rabi season of 2020-2021. 

The initial soil samples at a depth of 0-15 cm from the experimental fields were collected and analyzed 

following standard methods (Table 1). The variety for Maize was BARI Hybrid Maize-9. The maize seeds 

were sown on 21 January, 2021. Maize was sown 60 cm line to line and 20 cm plant to plant. The unit plot 

size was 4.5m  3.0m.  

NEBv2
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Table 1. Chemical properties of initial soil of experimental field during 2020-2021 

Location pH 
OM 
(%) 

Ca Mg K Total N 

(%) 
P S B Cu Fe Mn Zn 

meq 100g-1 μg g-1 
Gazipur 6.1 1.39 2.9 1.1 0.14 0.097 11 12 0.19 6 69 10 0.7 

Critical level   - - 2.0 0.5 0.12 0.12 7 10 0.20 0.2 4 1 0.6 

The experiment was laid out in a randomized complete block design with three replications in each 

treatment. There were ten treatments viz. T1: NEB-control, T2: NEB @ 870 ml/ha aaplied as seed treatment 

(ST) & 35 days after sowing (DS), T3: NEB @ 620 ml/ha (ST + 35 DAS), T4: NEB @ 495 ml/ha (ST + 35 

DAS), T5: NEB @ 1120 ml/ha (ST + 35 DAS), T6: NEB @ 870 ml/ha (ST + 15, 35 DAS), T7: NEB @ 620 

ml/ha (ST + 15, 35 DAS), T8: NEB @ 1120 ml/ha (ST + 35, 50 DAS), T9: NEB @ 870 ml/ha (ST + 35, 50 

DAS) and T10: NEB @ 620 ml/ha (ST + 35, 50 DAS). Detail treatment description was given below: 

Treatment 

code 

Seed Treat 10-15 DAT

Top dress

25-35 DAT

Side Dress

45-50 DAT

Foliar Fert.

Total NEB 

T1 

(Control) 

0 0 0 0 0 

T2 6 ml/kg seed* 

120 ml/ha 

0 750 ml/ha 0 870 ml/ha 

T3 120 ml/ha 0 500 ml/ha 0 620 ml/ha 

T4 120 ml/ha 0 375 ml/ha 0 495 ml/ha 

T5 120 ml/ha 500 ml/ha 500 ml/ha 0 1120 ml/ha 

T6 120 ml/ha 375 ml/ha 375 ml/ha 0 870 ml/ha 

T7 120 ml/ha 250 ml/ha 250 ml/ha 0 620 ml/ha 

T8 120 ml/ha 0 500 ml/ha 500 ml/ha 1120 ml/ha 

T9 120 ml/ha 0 375 ml/ha 375 ml/ha 870 ml/ha 

T10 120 ml/ha 0 250 ml/ha 250 ml/ha 620 ml/ha 

* 6 ml NEB required for 1 kg seed, NEB required for seed needed for 1 ha cultivation is 120 ml

Recommended dose of chemical fertilizer (RDCF) for Maize is N250P60K110S40Zn4B1.4 kg ha-1. 
Properties of NEB are presented in Table 2. 

Table 2. Properties of NEB (LOT 650-5020-LB) 

Name of the property Value 

Physical appearance Blue 

Physical State Liquid 

Urea, TSP, MoP, gypsum and boric acid were used as a source of N, P, K, S and B, respectively. All 

P, K, S, B and 1/3 N were applied at the time of final land preparation and the remaining 2/3 N was applied in 

two equal installments at 45 and 75 days after transplanting. All the intercultural operations such as irrigation, 

weeding, insect control etc. were done as and when necessary.   

Harvesting of maize was done on First week of May, 2021. Ten plants from each plot were tagged 

at random to take records on different agronomic parameters of maize. Data on growth, yield and yield 

contributing parameters were recorded and statistically analyzed with the help of statistical package 

Statistics-10 and mean separation was tested by Least Significance Difference (LSD) (Steel and Torrie, 

1960). Post harvest soil and plant samples were also collected and analyzed. 
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Methods of chemical analyses 

Soil pH was measured by a combined glass calomel electrode (Jakson, 1958). Organic carbon was 

determined by wet oxidation method (Walkley and Black, 1934). Total N was determined by modified 

Kjeldahl method. Ca and Mg were determined by NH4OAc extraction method. K, Cu, Fe, Mn and Zn were 

determined by DTPA extraction followed by AAS reading. Boron was determined by CaCl2 extraction 

method. Phosphorus was determined by Bray and Kurtz method (Acid soils). S was determined by CaH4 

(PO4)2.H2O extraction followed by turbidimetric method with BaCl2. 

Results and Discussion 

The effect of NEB on the yield and yield parameters of maize are summarized in Table 3. Grain 

yield and all yield attributes were significantly influenced by different level of NEB. Plant height and ear 

height are significantly influenced by different levels of NEB. Highest plant height (233 cm) and highest ear 

height (128 cm) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which was 

statistically similar with all treatment except T4 [NEB @ 495 ml/ha (ST + 35 DAS)] and T7 [NEB @ 620 

ml/ha (ST + 15, 35 DAS)] treatment. Lowest plant height (190 cm) and lowest ear height (101 cm) was 

obtained from NEB-control T1 treatment.  

Cob length is an important yield parameter of maize. Cob length is significantly influenced by 

different levels of NEB. Highest cob length (22.50 cm) was obtained from T8 treatment [NEB @ 1120 ml/ha 

(ST + 35, 50 DAS)] which was statistically similar with all treatment except T4 [NEB @ 495 ml/ha (ST + 

35 DAS)] and T7 [NEB @ 620 ml/ha (ST + 15, 35 DAS)] treatment. Moderate cob length of 20.00 cm and 

19.73 cm were obtained from T4 and T7 treatment, respectively. Lowest cob length (18.60 cm) was obtained 

from NEB-control T1 treatment. Effect of different level of NEB on maize cob diameter is not statiscally 

significant varying the range of 4.42 to 5.02 cm.  

No of grains cob-1 is important yield parameter of maize. Number of grains cob-1 is significantly 

influenced by different level of NEB. Highest grains cob-1 (677) was obtained from T8 treatment [NEB @ 

1120 ml/ha (ST + 35, 50 DAS)] which was statistically similar with all treatment except T4 [NEB @ 495 

ml/ha (ST + 35 DAS)], T6 [NEB @ 870 ml/ha (ST + 15, 35 DAS)] and T7 [NEB @ 620 ml/ha (ST + 15, 35 

DAS)] treatment. Lowest no. of grains cob-1 (514) was obtained from NEB-control T1 treatment. Similarely, 

1000-grain weight was significantly influenced by different level of NEB. Highest 1000-grain weight (351 

g) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which was statistically similar

with all treatment except T1 treatment. Lowest 1000-grain weight (303 e) was obtained from NEB-control

T1 treatment.

Stover yield of maize significantly influenced by different level of NEB. Highest stover yield of 

15.88 t ha-1 was recorded in T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which is statistically 

similar with T2 [NEB @ 870 ml/ha (ST + 35 DAS)], T5 [NEB @ 1120 ml/ha (ST + 15, 35 DAS)], T9 [NEB 

@ 870 ml/ha (ST + 35, 50 DAS)] and T10 [NEB @ 620 ml/ha (ST + 35, 50 DAS)] treatment. Lowest stover 

yield of 11.49 t ha-1 was recorded in NEB-control T1 treatment. 
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Table 3. Effect of different treatments on the yield and yield attributes of maize during 2021 

Treat 

ment 

Plant 

height 
Ear height 

Cob 

length 

Cob 

diameter 
Grain 

cob-1 

(no.) 

1000 grain 

weight 

(g) 

Stover yield Yield 

(cm) (t ha-1) 

T1 190c 101c 18.60d 4.42 514e 303e 11.49f 7.95e 

T2 224ab 120abc 21.90abc 4.90 655ab 345ab 15.37ab 10.91ab 

T3 213abc 111abc 20.70a-d 4.78 613a-d 336ab 14.37bcd 10.14bcd 

T4 204bc 106bc 20.00bcd 4.69 571cde 328ab 13.54de 9.62d 

T5 220ab 117abc 21.60abc 4.87 643abc 342ab 15.17ab 10.70abc 

T6 209abc 109abc 20.30a-d 4.74 592b-e 332ab 13.92cde 9.86cd 

T7 201bc 104bc 19.73cd 4.63 554de 325ab 13.19e 9.44d 

T8 233a 128a 22.50a 5.02 677a 351a 15.88a 11.21a 

T9 228ab 123ab 22.20ab 4.94 664ab 349a 15.58a 11.02ab 

T10 217abc 114abc 21.10abc 4.83 623a-d 337ab 14.84abc 10.25a-d 

SE (±) 13.27 9.44 1.15 0.36 38.90 21.16 38.9 0.48 

CV (%) 7.60 10.21 6.73 9.09 6.63 7.74 7.35 5.81 

Like stover yield, highest grain yield of 11.21 t ha-1 were recorded in T8 treatment [NEB @ 1120 

ml/ha (ST + 35, 50 DAS)] which is statistically similar with T2 [NEB @ 870 ml/ha (ST + 35 DAS)], T5 

[NEB @ 1120 ml/ha (ST + 15, 35 DAS)], T9 [NEB @ 870 ml/ha (ST + 35, 50 DAS)] and T10 [NEB @ 620 

ml/ha (ST + 35, 50 DAS)] treatment. About 41.01% yield increase over control was obtained from T8

reatment. Lowest grain yield of 7.95 t ha-1 was recorded in NEB-contril T1 treatment. It was observed that 

NEB applied at 15 DAS have no impact on plant growth (T5, T6 & T7 treatment) because maize 

seed requires 10 days to germinate in winter and at 15 DAS it is very small. Yield increase in T5, 

T6 & T7 treatment is solely from NEB applied at 35 DAS. 

Agronomic use efficiency of nitrogen (NAUE): 

Agronomic use efficiency of NEB (NAUE) refers to the increase in maize yield per ml of NEB applied (Table 

4).  

Table 4. Agronomic use efficiency of NEB (NAUE) of different levels of of NEB 

Treat 

ment 

Quantity of NEB 

applied 

Increase NEB over 

NEB-control (T1 

treatment) 

Quantity of 

grain yield 

obtained 

Increase grain yield 

over NEB control (T1 

treatment) 

Agronomic use 

efficiency of NEB 

(NAUE) 

(kg ha-1) 

T1 0 - 7950 - - 

T2 870 870 10250 2960 3.40 

T3 620 620 9620 2190 3.53 

T4 495 495 9440 1670 3.37 

T5 1120 1120 11020 2750 2.46 

T6 870 870 10700 1910 2.20 

T7 620 620 9860 1490 2.40 

T8 1120 1120 11210 3260 2.91 

T9 870 870 10910 3070 3.53 

T10 620 620 10140 2300 3.71 

Agronomic use efficiency of NEB (NAUE) of different levels were ranged from 2.20 to 3.71 kg ml-1. 

Highest Agronomic use efficiency of NEB (NAUE) (3.71 kg ml-1) was obtained from T10 [NEB @ 620 ml/ha 

(ST + 35, 50 DAS)] treatment and lowest NEB use efficiency of 2.20 kg ml-1 was obtained from T6 treatment 

[NEB @ 870 ml/ha (ST + 35, 50 DAS)]. 
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Nutrient uptake 

 

Nitrogen, phosphorus, potassium and sulphur add, uptake and balance by maize was influenced 

by different level of NEB (Figure 1 & 2). Among the four nutrients, nitrogen and potassium balance 

was found negetive while phosphorus and sulphur balance was found positive. It indicates more 

nitrogen and potassium should apply to soil to sustain soil fertility. 

 

 
 

Fig. 1. Nitrogen and phosphorus uptake of maize as influenced by different level of NEB 
 

 

 
 

Fig. 1. Potassium and sulphur uptake of maize as influenced by different level of NEB 
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Cost and return analysis 

Cost and return of maize as influenced by different levels of NEB have been described in the Table 

5. Among the ten treatments, the highest gross return (1,68,150 Tk ha-1) was obtained from T8 treatment

[NEB @ 1120 ml/ha (ST + 35, 50 DAS)] although its total cost is high (62240 Tk ha-1). Highest gross margin

(1,05,910 Tk. ha-1) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)]. Highest BCR

of 2.70 was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)].

Table 5. Cost and return of maize as influenced by different level of NEB 

Treat 

ment 

NEB 

required 

(ml/ha) 

Maize 

yield 

(t ha-1) 

Gross 

return 

NEB 

cost 

Other  

Fixed and 

variable 

cost 

Total 

cost 

Gross 

margin BCR 

(Tk ha-1) 

T1 0 7.95 119250 0 60000 60000 59250 1.99 

T2 870 10.91 163650 1740 60000 61740 101910 2.65 

T3 620 10.14 152100 1240 60000 61240 90860 2.49 

T4 495 9.62 144300 990 60000 60990 83310 2.36 

T5 1120 10.7 160500 2240 60000 62240 98260 2.58 

T6 870 9.86 147900 1740 60000 61740 86160 2.39 

T7 620 9.44 141600 1240 60000 61240 80360 2.31 

T8 1120 11.21 168150 2240 60000 62240 105910 2.70 

T9 870 11.02 165300 1740 60000 61740 103560 2.68 

T10 620 10.25 153750 1240 60000 61240 92510 2.51 

Market price (Tk. kg-1): Maize = 15/-, 1 liter NEB  = Tk. 2000/- 

Conclusion 

Considering results of this year, the highest yield of maize (11.21 t ha-1) was obtained from T8 treatment 

[NEB @ 1120 ml/ha (ST + 35, 50 DAS)]. Highest gross margin (1,05,910 Tk ha-1) as well as BCR (2.70) 

was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)].  
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NEB Root Exudates Applied to the Rice Seed Bed 

The Effect of Different Rate and Application Timing of NEB on the Weight and 

Maturity of Rice Seedlings 

Belinda G. Elming 

ABSTRACT 

This study was conducted to evaluate the impact of different rate and application timing of 

NEB root exudates on the root weight, foliage weight, total weight, maturity and visual 

difference on rice seedlings grown in rice seed beds prior to field transplanting.   This study 

was conducted concurrently with similar protocols as follows: RICE 209, one application 

of NEB; RICE 210 with two applications of NEB; and RICE 211 with three applications 

of NEB.    

The study was designed to assess 0.5 ml and 1 ml of NEB per L of water by foliar spray 

applied at one, two and three application timing at sowing, 7, 14 or 21 days after sowing 

(DAS). It was also intended to evaluate a 0.5 ml of NEB per kg of seed by seed soak applied 

solely, and in combination to one, two and three application timing with 7, 14 and 21 DAS 

of foliar spray.  

Ten (10) representative seedbeds with no replication were laid out from the untreated 

control (T1) and the NEB treated seedlings were placed next to the T1 seedlings to create 

a side-by-side comparison of the untreated seedlings vs the NEB treatment.   This process 

was repeated with the untreated control and each NEB treatment. 

The results showed that NEB root exudates had a favorable and significant impact on both 

the quantitative and qualitative data collected. The weight of 100 seedlings from T1 (the 

untreated control) was 221 grams was the lightest among all treatments.   The weight of 

T10, 0.5 ml/kg seed (seed soak) and 1 ml/L water of NEB applied at 7, 14 and 21 DAS was 

489.2 grams with an increase in seedling weight of 121.36%. 

The untreated control (T1) seedlings were ready to transplant at 28 days after sowing, 

which is consistent with this area and farmer practice.   Conversely, T8, T9 and T10 

treatments with NEB (seed soak at 0.5 ml of per kg seed and two or three foliar applisions 

applied to the seed bed) were all ready for transplanting at 20 days after sowing, 8 days 

earlier compared to the untreated control.    

Observation and findings revealed that the seedlings treated with NEB had longer and more 

advanced roots, more tillers and thicker stems.   The pictures are included in the appendix, 

and show a visually obvious impact from the application of NEB.   

In order to produce a healthy and vigorous seedling, it is recommended to apply NEB to 

seed by soaking at 0.5 ml/kg seed and at the dilution rate of 1 ml/L of water applied at 7, 

14 and 21 DAS producing the highest seedling weight of 479.5 grams.    



NEB Root Exudates Applied to the Rice Seed Bed 

The Effect of Different Rate and Application Timing of NEB on the Weight and 

Maturity of Rice Seedlings 

Highlights 

I. Objectives and Seedbed Lay-out

NEB was proven to be more effective than many plant nutrient available in the 

market. Mostly, it was tested on transplanted rice in different agricultural countries. In this 

study, it aimed to focus on rice seedlings in the nursery. In order to obtain a more efficient 

results as NEB applied on the rice seedlings the following objectives had developed: (a) 

gathering seedling weight data (roots only, foliage only and both) and pictures at 23 DAS; 

(b) taking seed bed pictures at 10 DAS; and (3) monitoring seedling maturity by visual

inspection and noting date of each treatment if ready for transplanting into the field. The 

impact of NEB were evaluated when applied by foliar spray and seed soak to the rice 

nursery seed bed prior to field transplanting.  

Seedbed lay-out were provided as shown in Figure 1 with no replication of each seed 

bed plot. Pictures were taken side by side of the seedbeds to capture the expected best 

responses between plots including the critical comparisons between T1 vs. T2; T1 vs. T3; 

and the proper position of capturing pictures was followed as guided on the lay- out.  

Figure 1. Seed bed Lay-out of the Nursery 



II. Results, Findings, Comments on Collected Data

       Table 1.   Seedling Weight Data 

23 DAS Seedling Weight Data 

NEB RATE 

Visual 

observation 

while plants 

in seed bed 

100 

Seedlings   

root weight 

(grams) 

100 

Seedlings   

foliage 

weight  

(grams) 

100 Seedlings 

total root and 

foliage weight 

(grams) 

T1 No NEB (Control) ----- 52.7 168.3 221.0 

T2 0.5 ml/L at sowing, 7 and 14 DAS Better 78.7 268.3 347.0 

T3 0.5 ml/L at 7, 14, 21 DAS Better 76.4 265.7 342.1 

T4 1 ml/L at 7, 14, 21 DAS Better 86.9 308.2 395.1 

T5 1 ml/L at 7 days ONLY Better 67.6 250.4 318.0 

T6 1 ml/L at 7 and 14 days ONLY Better 72.8 273.4 346.2 

T7 Seed soak ONLY Better 69.4 252.8 322.2 

T8 Seed soak + 7 day Better 87.8 311.8 399.6 

T9 Seed soak + 7, 14 days Better 98.1 367.4 465.5 

T10 Seed soak + 7, 14, 21 days Better 104.6 384.6 489.2 

DAS = Days After Sowing 

A. Seedling Weight Data Collection

Data collection were accomplished by careful harvesting of 100 randomly uprooted

seedlings from ten (10) seedbeds (T1, T2, T3, T4, T5, T6, T7, T8, T9 and T10) to gather 

reliable data and presentable pictures for documentation.  

Table 1 showed that seedlings applied with 0.5 ml/kg seed + 1 ml of NEB per liter of 

water at 7 DAS, 14 DAS and 21 DAS (T10) had the heaviest weight of 489.2 grams. 

Seedlings applied with 0.5 ml/kg seed + 1 ml of NEB per liter of water at 7 DAS and 14 



DAS (T9) obtained the heavier weight of 465.5 grams. It was followed by the seedlings 

applied at the rate of 0.5 ml/kg seed + 1 ml of NEB per liter of water at 7 DAS (T8). 

Seedlings sprayed at the rate of 1 ml/L of NEB at 7, 14 and 21 DAS (T4) also produced 

a heavier weight of 395.1 grams over the seedlings with the same rate of NEB and with 

less than three times of application. It can be observed that T4 and T5 had a small difference 

thus, 0.5 ml NEB per liter of water should be applied for optimum dosage of the foliar 

fertilizer.  

Additionally, seedlings from T2 produced a heavier weight of 347.0 grams over T2 and 

T1 (control) of 342.1 grams and 221.0 grams, respectively. The results also showed that 

the treatments (T2 and T6) had a very small differences on seedling weight suggested that 

the optimum application can be spray in three times with 0.5 ml of NEB per liter of water 

at sowing, 7, and 14 DAS among each other.  

Moreover, the weight of 100 seedlings foliage with a highest rate of NEB at three times 

of application frequency and seed soaked revealed a heaviest weight of 384.6 grams. 

Seedling foliage with lower rate of NEB at three frequency of spraying were also observed 

to have a heavier weight over seedlings with NEB at seed soaking only, 7 DAS only, seed 

soaking + 7 DAS and at 7 + 14 DAS.     

Roots holds the plant into the soil and it also absorbs and transports nutrients needed 

by the plants. Thus, seedlings should have a large, strong and healthy roots foundation 

before transplanting.  Based on the results, seedlings with .5 ml/kg seed + 1 ml of NEB per 

liter of water at 7 DAS, 14 DAS and 21 DAS (T10) had a heaviest weight of 104.6 grams 

and followed by the seedling roots applied with .5 ml/kg seed + 1 ml of NEB per liter of 

water at 7 DAS and 14 DAS (T9) had a heavier weight of 98.1 grams.  It was followed by 

the seedlings applied at the rate of 0.5 ml/kg seed + 1 ml of NEB per liter of water at 7 

DAS (T8) with a root weight of 87.8 grams. Seedlings sprayed at the rate of 1 ml/L of NEB 

at 7, 14 and 21 DAS (T4) also produced a heavier root weight of 86.9 grams over the 

seedlings with the same rate of NEB and with less than three times of application 

Furthermore, no NEB seedlings harvested had the lightest weight of roots, and 

foliage among other treatments. It can also be concluded that seed soaking provided a better 

support to the seedlings prior to its growing process in combination with NEB foliar spray 

at either one, two or three times of application. 



B. Seedbed Visual Inspection

Figures 2-6 presented the sample seedlings on seedbeds (T10 and T9) that were better

among other treatments with a greener appearance and strong stands. Seedlings from 

seedbed (T8 and T4) were also better than (T2, T3 and T3) while better over (T7 and T5).  

However, all of them were better than control (T1). Visually, seedlings on seedbeds (T10) 

had the best appearance and stand before transplanting. However, Seedlings with no-NEB 

was the worst looking among other treatments.  

C. Seedling Maturity: When Seedlings are Ready to Transplant

Table 2.   Seedling Maturity 

NEB RATE First day seedlings ready to 

transplant (calendar day) 

Corresponding DAS 

T1 No NEB (Control) June 26-29, 2021 27-30 DAS

T2 0.5 ml/L at sowing, 7 and 14 DAS June 22, 2021 23 DAS 

T3 0.5 ml/L at 7, 14, 21 DAS June 21, 2021 22  DAS 

T4 1 ml/L at 7, 14, 21 DAS June 21, 2021 21 DAS 

T5 1 ml/L at 7 days ONLY June 22, 2021 23 DAS 

T6 1 ml/L at 7 and 14 days ONLY June 21, 2021 22 DAS 

T7 Seed soak ONLY June 22, 2021 23 DAS 

T8 Seed soak + 7 day June 19, 2021 20 DAS 

T9 Seed soak + 7, 14 days June 19, 2021 20 DAS 

T10 Seed soak + 7, 14, 21  days June 19, 2021 20 DAS 

Heavy foliage and roots is important to the seedlings to prepare its strong and 

healthy stand and to be ready before transplanting. In addition, seedlings appearance is also 

a one factor to be consider in determining the readiness of the seedlings to be transplanted. 

These factors aid in early maturing of seedlings to be ready for shortened calendar time of 

transplanting.  



As shown in Table 2., seedlings on (T10), (T9) and (T8) seedbeds applied with NEB 

of 0.5 ml/kg seed + 1 ml of NEB per liter of water applied at (7 DAS, 14 DAS and 21 

DAS), (7 DAS and 14 DAS) and (7 DAS), respectively were ready to be transplanted at 20 

DAS and 1 day ahead from Seedbed (T4) 1 ml/L of NEB at 7, 14 and 21 DAS. After 22 

days of sowing seedbed (T3) 0.5 ml/L of NEB at 7, 14 and 21 DAS and (T6) 1 ml/L of 

NEB at 7 and 14 DAS reached the maturity of the seedlings. Seedlings maturity of 

treatments (T2) 0.5 ml/L of NEB at sowing, 7, and 14 DAS, (T5) 1 ml/L of NEB at 7 DAS 

only and (T7) 0.5 ml/kg seed at seed soaking only were attained at 23 days after sowing.  

In addition, no NEB control seedlings reached its maturity to be transplanted at 28 DAS 

which took longer time on the calendar.  

The results revealed that seed soaked by 0.5 ml/kg of seed one, two or three times 

spraying of NEB at 1 ml/L of water were the best treatments to be considered in attaining 

the earlier time of harvesting.  



Figure 2. Treatment photo at 10 days after sowing of seeds 

T2- 0.5 ml/ L at sowing, 7 and 14 DAS T1- No NEB (Control) 

T3- 0.5 ml/ L at 7, 14 and 21 DAS T4- 1 ml/ L at 7, 14 and 21 DAS 

T5- 1 ml/ L at 7 days ONLY 



T6- 1 ml/ L at 7 and 14 days ONLY T7- 0.5 ml/kg seed (Seed soak ONLY) 

T10- 0.5 ml/kg seed (Seed soak at 7, 14 and 

21 DAS 

T8- 0.5 ml/kg seed (Seed soak + 1 ml/L at 7 days) T9- 0.5 ml/kg seed (Seed soak+1 ml/L at 7 

 and 14 days) 



Figure 3. Treatment photo at 23 days after sowing of seeds 

T1- No NEB (Control) T2- 0.5 ml/ L at sowing, 7 and 14 DAS 

T3- 0.5 ml/ L at 7, 14 and 21 DAS T4- 1 ml/ L at 7, 14 and 21 DAS 

T5- 1 ml/ L at 7 days ONLY 



T6- 1 ml/ L at 7 and 14 days ONLY T7- 0.5 ml/kg seed (Seed soak ONLY) 

T8- 0.5 ml/kg seed (Seed soak + 1 ml/L at 7 days) T9- 0.5 ml/kg seed (Seed soak+1 ml/L at 7 

and 14 days) 

T10- 0.5 ml/kg seed (Seed soak at 7, 14 and 

21 DAS 



Figure 4. Representative 10 seedlings per treatment at 23 DAS 

Treatment 2 vs Treatment 1 Treatment 3 vs Treatment 1 

Treatment 4 vs Treatment 1 Treatment 5 vs Treatment 1 

Treatment 6 vs Treatment 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 7 vs Treatment 1 Treatment 8 vs Treatment 1 

Treatment 10 vs Treatment 1 Treatment 9 vs Treatment 1 



Figure 5. Comparison of plots between the treatments at 23 DAS 

Treatment 2 vs Treatment 1 Treatment 1 vs Treatment 3 

Treatment 3 vs Treatment 4 Treatment 4 vs Treatment 5 



Treatment 6 vs Treatment 7 Treatment 7 vs Treatment 8 

Treatment 8 vs Treatment 9 Treatment 9 vs Treatment 10 



Figure 6. General view of the experimental area 

Experimental view at 10 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view at 23 DAS 
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NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of One Application of NEB on the Weight and Maturity of Rice Seedlings 

Belinda G. Elming 

ABSTRACT 

This study was conducted to evaluate the impact of single application of NEB root exudates 

applied at either sowing, 7 or 14 days after sowing on the root weight, foliage weight, total 

weight, maturity and visual difference on rice seedlings grown in rice seed beds prior to 

field transplanting (transplanted rice).   This study was conducted concurrently with similar 

protocols as follows: RICE 208, one to four application of NEB; RICE 210, two 

applications of NEB and RICE 211 with three applications of NEB.    

The study was designed to assess 15, 30, or 60ml NEB added to a 16 L backpack sprayer 

and applied by foliar spray to the rice seed bed.   In the case of the sowing application, 

NEB was sprayed onto the ground, immediately after the rice seeds were sown.   In all 

treatments, rice seeds were prepared as is normal practice consisting of a 24-hour water 

soak, drain and 24-hour incubation period.     

Ten (10) representative seedlings were collected from each plot at 23 days to collect 

seedling data and visual comparison.  The ten seedlings from the untreated control (T1) 

were laid out next to the ten treated seedlings to create a side-by-side comparison of the 

untreated seedlings vs each NEB treatment.   This process was repeated with the untreated 

control and each NEB treatment. 

NEB root exudates had a favorable and significant impact on both the quantitative and 

qualitative data collected.   The weight of 100 seedlings from (T1), the untreated control, 

was 224.7 grams.   The weight of (T4), 60 ml NEB applied at sowing was 479.5 grams, an 

increase in seedling weight of 113.4%. 

The untreated control T1 seedlings were ready to transplant at 28 days after sowing, which 

is consistent with this area and farmer practice.   Both 30ml and 60ml of NEB, applied at 

either sowing, 7 or 14 days (T3, T4, T6, T7, T9 and T10) were all ready for transplanting 

at 20 days after sowing, 8 days earlier compared to the untreated control.    

Observation of the seedlings revealed that the seedlings treated with NEB had longer and 

more advanced roots, more tillers and thicker stems.   The pictures are included in the 

appendix, and show a visually obvious impact from the application of NEB.   

Based on the advanced maturity, larger and more advanced seedlings, it is recommended 

to apply NEB to seedlings at the dosage of 60 ml applied at sowing, yielding the highest 

seedling weight of 479.5 grams.   Further research to investigate the impact of the rice seed 

bed application on agronomic metrics during the field growth stage and yield data is 

recommended. 



NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of One Application of NEB on the Weight and Maturity of Rice Seedlings 

Highlights 

I. Objectives and Seedbed Lay-out

NEB was proven to be very effective in prior field research studies.   In addition, 

NEB has been proven effective in various countries.  This study aimed to focus on rice 

seedlings in the nursery.  In order to obtain a more efficient results as NEB applied on the 

rice seedlings the following objectives had developed: (1) to determine the best time to 

apply a single NEB application to the rice seed bed; (2) to achieve the lowest dosage, 

minimal number of apps for mid-tier farmers and (3) to determine the impact of NEB 

applied by foliar spray to the rice seed bed by collecting the following data:  (a) gathering 

seedling weight data (roots only, foliage only and both) and pictures at 23 DAS; (b) taking 

seed bed pictures at 10 DAS; (c) taking side by side seedling pictures and (d) monitoring 

seedling maturity by visual inspection and noting date of each treatment if ready for 

transplanting into the field. The impact of NEB were evaluated when applied by foliar 

spray to the rice nursery seed bed prior to field transplanting.  

Seedbed lay-out were provided as shown in Figure 1 with no replication of each seed 

bed plot. Pictures were taken side by side of the seedbeds to capture the expected best 

responses between plots and the proper position of capturing pictures was followed as 

guided on the lay- out.  



Figure 1. Seed bed Lay-out of the Nursery 

 

 

II. Results, Findings, Comments on Collected Data 

 

       Table 1.   Seedling Weight Data  

20-23 DAS Seedling Weight Data 

 NEB RATE                                                  Visual 

observation 

while plants 

in seed bed 

100 

Seedlings             

root weight 

(grams) 

100 

Seedlings                         

foliage 

weight                 

(grams)                          

 

100 Seedlings                            

total root and 

foliage weight 

(grams) 

T1 No NEB (Control) ----- 50.9 173.8 224.7 

T2 15 ml/16L at sowing Better 71.3 271.3 342.6 

T3 30 ml/16L at sowing Better 87.1 344.5 431.6 

T4 60 ml/16L at sowing Better 95.4 384.1 479.5 

T5 15 ml/16L at 7 DAS Better 69.6 268.1 337.7 

T6 30 ml/16L at 7 DAS Better 88.4 338.7 427.1 

T7 60 ml/16L at 7 DAS Better 95.1 376.8 471.9 

T8 15 ml/16L at 14 DAS Better 65.7 262.7 328.4 

T9 30 ml/16L at 14 DAS Better 84.3 335.8 420.1 

T10 60 ml/16L at 14 DAS Better 89.2 370.6 459.8 

DAS = Days After Sowing 



A. Seedling Weight Data Collection

Careful harvesting was done during data collection for 100 randomly uprooted

seedlings from ten (10) seedbeds (T1, T2, T3, T4, T5, T6, T7, T8, T9 and T10) to gather 

reliable data and presentable pictures for documentation.  

As presented on Table 1, the seedlings applied with 60 ml/16 L of water at sowing (T4) 

had the heaviest weight of 479.5 grams. This was followed by the seedlings applied with 

60 ml/16 L of water at 7 DAS (T7) which gained the heavier weight of 471.9 grams. Heavy 

seedling weight was also produced at the rate of 60 ml/16 L of water at 14 DAS (T10) with 

459.8 grams. It showed that seedlings applied with a highest dosage of NEB either at 

sowing, 7 DAS or 14 DAS achieved the heavier weight among other treatments. 

Based on the results, seedlings sprayed at the rate of 30 ml/16 L of water applied either 

at sowing, 7 DAS or 14 DAS (T3, T6 and T9) also produced a heavier seedling weights 

over the seedlings with lowest rate of NEB (15 ml/16 L water) and with the same timing 

of application (T8, T5 and T2). It can be observed that application of NEB at any rate 

produced the heavier weight of rice seedlings.   

Moreover, the weight of 100 seedlings foliage with a highest rate of NEB at sowing 

revealed a heaviest weight of 384.1 grams, followed by the seedlings applied with the same 

rate at 7 DAS and 14 DAS, respectively. Seedling foliage with lower rate of NEB  30 ml/16 

L water (T3, T6 and T9) also at single spraying were observed to have a heavier weight 

over seedlings with NEB with lowest rate of NEB 15 ml/16 l water (T2, T5 and T8). 

Furthermore, the roots with essential contributions to plant growth such holds the 

plant into the soil and it also absorbs and transports nutrients needed by the plants. Based 

on the results, seedlings with NEB with the rate of 60 ml/16 L water applied at sowing 

(T4), 7 DAS (T7) and 14 DAS (T10) gained a heavier weight of roots of 95.4 grams, 95.1 

grams and 89.2 grams, respectively. These were followed by the seedling roots applied 

with NEB of 30 ml/16 L water (T6, T3 and T9) had also heavier weight than the treatments 

applied with NEB of 15 ml/16 L water (T2, T5 and T8, respectively 

On the other hand, no NEB seedlings (T1) harvested had the lightest weight of 

roots, and foliage among other treatments. It can also be concluded that earlier timing of a 

single application of NEB at a higher dosage provided a better seedling prior to 

transplanting.   



B. Seedbed Visual Inspection 

 

The sample seedling pictures presented on Figures 2-6, seedbeds (T4, T7 and T10) were 

better among other treatments with a greener appearance and strong stands. Seedlings from 

seedbed (T3, T6 and T9) were better than seedbeds (T2, T5 and T8) however, all of them 

were better than control (T1). Visually, seedlings on seedbeds (T10) had the best 

appearance and stand before transplanting. However, Seedlings with no-NEB was the 

worst looking among other treatments.  

 

 

C. Seedling Maturity: When Seedlings are Ready to Transplant 

Table 2.   Seedling Maturity  

 NEB RATE                                                  First day seedlings ready to 

transplant (calendar day) 

Corresponding DAS 

T1 No NEB (Control) July 7-10, 2021 27-30 DAS 

T2 15 ml/16L at sowing July 3, 2021 23 DAS 

T3 30 ml/16L at sowing June 30, 2021 20 DAS 

T4 60 ml/16L at sowing June 30, 2021 20 DAS 

T5 15 ml/16L at 7 DAS July 3, 2021 23 DAS 

T6 30 ml/16L at 7 DAS June 30, 2021 20 DAS 

T7 60 ml/16L at 7 DAS June 30, 2021 20 DAS 

T8 15 ml/16L at 14 DAS July 3, 2021 23 DAS 

T9 30 ml/16L at 14 DAS June 30, 2021 20 DAS 

T10 60 ml/16L at 14 DAS June 30, 2021 20 DAS 

 

Table 2. showed that the seedlings from (T3, T6, and T9) seedbeds applied with 

NEB of 30 ml/16 L water and seedlings from (T4, T7, and T10) seedbeds applied with 

NEB of 60 ml/16 L water applied both group at (sowing, 7 DAS and 14 DAS, respectively 

were ready to transplant at 20 DAS and 3 days ahead from Seedbed (T2, T5 and T8) with 

NEB of 15 ml/16 L of water applied at sowing, 7 DAS and 14 DAS, respectively.  However, 



no NEB control (T1) seedlings reached its maturity to be transplanted at 28 DAS which 

took longer time on the calendar.  

D. Conclusions

The results revealed that the highest weight of the seedlings resulted from 60 ml/16 

L applied at sowing (T4) with 479.5 grams and 60ml/16L applied at 7 days (T7) at 471.9 

grams.   Both of these treatments were ready for field planting at 20 DAS, 8 days earlier 

than the untreated control, and both showed significant visual advantages upon inspection 

of the seedlings root development, thickness of the stem development, and foliage 

development.  Further research on the ultimate impact on yield is recommended. 



Figure 2. Treatment photo at 10 days after sowing of seeds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- No NEB (Control) 

 

T2- 15 ml/ 16L at sowing 

T3- 30 ml/ 16L at sowing T4- 60 ml/ 16L at sowing 

T5- 15 ml/ 16L at sowing, 7 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 30 ml/ 16L at sowing, 7 DAS T7- 60 ml/ 16L at 7 DAS 

T8- 15 ml/ 16L at 14 DAS T9-30 ml/ 16L at 14 DAS 

T10- 60 ml/ 16L at 14 DAS 



Figure 3. Treatment photo at 23 days after sowing of seeds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- No NEB (Control) 

 

T2- 15 ml/ 16L at sowing 

T3- 30 ml/ 16L at sowing T4- 60 ml/ 16L at sowing 

T5- 15 ml/ 16L at sowing, 7 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 30 ml/ 16L at sowing, 7 DAS T7- 60 ml/ 16L at 7 DAS 

T8- 15 ml/ 16L at 14 DAS T9-30 ml/ 16L at 14 DAS 

T10- 60 ml/ 16L at 14 DAS 



Figure 4. Representative 10 seedlings per treatment at 23 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 1 Treatment 3 vs Treatment 1 

Treatment 4 vs Treatment 1 Treatment 5 vs Treatment 1 

Treatment 6 vs Treatment 1 



Treatment 7 vs Treatment 1 Treatment 8 vs Treatment 1 

Treatment 9 vs Treatment 1 Treatment 10 vs Treatment 1 



Figure 5. Comparison of plots between the treatments at 23 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 3 Treatment 3 vs Treatment 8 

Treatment 8 vs Treatment 9 Treatment 9 vs Treatment 10 



Treatment 4 vs Treatment 1 Treatment 1 vs Treatment 7 

Treatment 7 vs Treatment 6 Treatment 6 vs Treatment 5 



Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view at 10 DAS 



Experimental view at 23 DAS 
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NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of Two Applications of NEB on the Weight and Maturity of Rice Seedlings 

Belinda G. Elming 

ABSTRACT 

This study was conducted to evaluate the impact of two applications of NEB root exudates 

applied at either sowing and 7 days after sowing or 7 and 14 days after sowing on the root 

weight, foliage weight, total weight, maturity and visual difference on rice seedlings grown 

in rice seed beds prior to field transplanting (transplanted rice).   This study was conducted 

concurrently with similar protocols as follows: RICE 208, one to four application of NEB; 

RICE 209, one application of NEB and RICE 211 with three applications of NEB.    

The study was designed to assess 15 ml, 30 ml,  60 ml or 120 ml NEB added to a 16 L 

backpack sprayer and applied by foliar spray and applied at either one of two timing 

sequences: sowing and 7 DAS; or 7 and 14 DAS (days after sowing).   In the case of the 

sowing application, NEB was sprayed onto the ground, immediately after the rice seeds 

were sown.   In all treatments, rice seeds were prepared as is normal practice consisting of 

a 24-hour water soak, drain and 24-hour incubation period.     

Ten (10) representative seedlings were collected from each plot at 23 days to collect 

seedling data and visual comparison.  The ten seedlings from the untreated control (T1) 

were laid out next to the ten treated seedlings to create a side-by-side comparison of the 

untreated seedlings vs each NEB treatment.   This process was repeated with the untreated 

control and each NEB treatment. 

NEB root exudates had a favorable and significant impact on both the quantitative and 

qualitative data collected.   The weight of 100 seedlings from (T1), the untreated control, 

was 234.4 grams.   The weight of (T4), 30 ml NEB applied at sowing and 7 DAS was 616 

grams, an increase in seedling weight of 162.80%. 

The untreated control T1 seedlings were ready to transplant at 28 days after sowing, which 

is consistent with this area and farmer practice.   Both 30ml and 60ml of NEB, applied at 

either sowing and 7 DAS (T4 and T5) or 7 DAS and 14 DAS (T8 and T9) were all ready 

for transplanting at 20 days after sowing, 8 days earlier compared to the untreated control. 

However, (T2 and T3) applied at sowing and 7 DAS and (T6 and T7) applied at 7 DAS 

and 14 DAS both group was at the rate of (7.5 and 15) ml/16 l of water were 5 days than 

the no NEB control seedlings. 

Observation of the seedlings revealed that the seedlings treated with NEB had longer and 

more advanced roots, more tillers and thicker stems.   The pictures are included in the 

appendix, and show a visually obvious impact from the application of NEB.   

Based on the advanced maturity, larger and more advanced seedlings, it is recommended 

to apply NEB to seedlings at the dosage of 30 ml applied at sowing and 7 DAS yielding 

the highest seedling weight of 616 grams.    



NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of Two Applications of NEB on the Weight and Maturity of Rice Seedlings 

 

 

Highlights 

 

I. Objectives and Seedbed Lay-out 

NEB was proven to be very effective in prior field research studies.   In addition, 

NEB has been proven effective in various countries.  This study aimed to focus on rice 

seedlings in the nursery.  The following objectives had developed to obtain a more efficient 

results as NEB applied on the rice seedlings : (1) to determine the best time to apply a two 

NEB application to the rice seed bed; (2) to achieve the lowest dosage, minimal number of 

apps for mid-tier farmers and (3) to determine the impact of NEB applied by foliar spray 

to the rice seed bed by collecting the following data:  (a) gathering seedling weight data 

(roots only, foliage only and both) and pictures at 23 DAS; (b) taking seed bed pictures at 

10 DAS; (c) taking side by side seedling pictures and (d) monitoring seedling maturity by 

visual inspection and noting date of each treatment if ready for transplanting into the field. 

The impact of NEB were evaluated when applied by foliar spray to the rice nursery seed 

bed prior to field transplanting.  

Seedbed lay-out were provided as shown in Figure 1 with no replication of each seed 

bed plot. Pictures were taken side by side of the seedbeds to capture the expected best 

responses between plots and the proper position of capturing pictures was followed as 

guided on the lay- out.  

 

 

 

 

 

 

 

 



Figure 1. Seed bed Lay-out of the Nursery 

II. Results, Findings, Comments on Collected Data

A. Seedling Weight Data Collection

Sampling of data were done by careful harvesting of 100 randomly uprooted seedlings

from ten (9) seedbeds (T1, T2, T3, T4, T5, T6, T7, T8, and T9) to gather reliable data and 

presentable pictures for documentation.  

Table 1 presented the seedlings applied with 30 ml/16 L of water at sowing and 7 DAS 

(T4) had the heaviest weight of 616 grams. This was followed by the seedlings applied 

with 60 ml/16 L of water at sowing and 7 DAS (T5) which gained the heavier weight of 

570.5 grams. Heavy seedling weights were also produced at the rate of 30 ml/16 L of water 

at 7 DAS and14 DAS (T8) and 60 ml/16 L of water at 7 DAS and14 DAS (T9) with 536 

grams and 533.8 grams, respectively. Treatments with the rate of 15 ml/16 L of water 

applied at sowing and 7 DAS (T3), 15 ml/16 L of water applied at 7 DAS and 14 DAS 

(T7), 7.5 ml/16 L of water applied at sowing and 7 DAS (T2) and 7.5 ml/16 L of water 

applied at 7 DAS and 14 DAS (T6) also produced a nearly light weight of seedlings, 



however, these treatments were heavier over the no NEB (control) seedlings. The results 

presented that the optimum dosage of NEB was 30 ml/16 L of water at sowing and 7 DAS 

(T4) achieved the heaviest weight among all other treatments. It was also favorable to apply 

during earlier stage of rice seedling development. 

 

Table 1.   Seedling Weight Data  

20-23 DAS Seedling Weight Data 

 NEB RATE                                                  Visual 

observation 

while plants 

in seed bed 

100 

Seedlings             

root weight 

(grams) 

100 

Seedlings                         

foliage 

weight                 

(grams)                          

100 Seedlings                           

  total root and 

foliage weight 

(grams) 

T1 No NEB (Control) ----- 57.6 176.8 234.4 

T2 7.5 ml/16L at sowing and 7 DAS Better  89.4 331.4 420.8 

T3 15 ml/16L at sowing and 7 DAS Better 93.2 373.6 466.8 

T4 30 ml/16L at sowing and 7 DAS Better 128.6 487.4 616 

T5 60 ml/16L at sowing and 7 DAS Better 119.2 451.3 570.5 

T6 7.5 ml/16L at 7 DAS and 14 DAS Better 86.3 312.4 398.7 

T7 15 ml/16L at 7 DAS and 14 DAS Better 89.7 341.4 431.1 

T8 30 ml/16L at 7 DAS and 14 DAS Better 109.3 426.7 536 

T9 60 ml/16L at 7 DAS and 14 DAS Better 111.4 422.4 533.8 

DAS = Days After Sowing 

 

The weight of 100 seedlings foliage with a higher rate of NEB at sowing and 7 DAS 

revealed a heaviest weight of 487.4 grams. This was followed by the seedlings applied at 

the highest rate of NEB also applied at sowing and 7 DAS with a heavier weight of 451.3 

grams. Seedling foliage with higher rate of NEB  30 ml/16 L water and 60 ml/16 L water 

(T8 and T9) at later time of spraying (7 and 14 DAS) were observed to have a heavier 

weight over the seedlings with lower rate of NEB 7.5 ml/16 L water and 15 ml/16L water 

(T6 and T7). However, treatments (T3 and T2) with a lower rate of NEB applied at an 

earlier stage of seedling development (sowing and 7 DAS) produced a heavier seedling 



weight than the seedlings applied with also lower rates of NEB at 7 DAS and 14 DAS. 

Moreover, the seedlings with NEB of 30 ml/16 L water applied at sowing and 7 

DAS (T4) obtained a heaviest weight of roots of 128.6 grams, while the highest rate of 

NEB 60 ml/16 L applied also at sowing and 7 DAS produced a heavier weight of seedlings 

of 119.2 grams.  These were followed by the seedling roots applied with NEB of 30 ml/16 

L water and 60 ml/16 L water (T8 and T9) applied at 7 DAS and 14 DAS had also heavier 

weight. However, seedlings applied with NEB at the rate of 7.5 ml/16 L water and 15 ml/16 

L water at sowing and 7 DAS (T3 and T2) provided a heavier root weight than the roots of 

seedlings applied with NEB at 7 DAS and 14 DAS (T7 and T6).   

On the other hand, no NEB seedlings (T1) harvested had the lightest weight of 

roots, and foliage among other treatments. It can also be concluded that earlier timing of a 

two application of NEB at a higher dosage preferably 30 ml/16 L water at sowing and 7 

DAS provided a best seedling prior to transplanting.   

B. Seedbed Visual Inspection

Figures 2-6 presented the sample seedlings on seedbeds (T4, T5, T8 and T9) were better

among other treatments with a greener appearance and strong stands. Seedlings from 

seedbed (T3 and T7) were better than seedbeds (T2 and T6) however, all of them were 

better than control (T1). Visually, seedlings on seedbeds T4 had the best appearance and 

stand before transplanting. However, Seedlings with no-NEB was the worst looking among 

other treatments.  



C. Seedling Maturity: When Seedlings are Ready to Transplant 

 

Table 2.   Seedling Maturity  

 NEB RATE                                                  First day seedings ready to 

transplant (calendar day) 

Corresponding DAS 

T1 No NEB (Control) July 7-10, 2021 27-30 DAS 

T2 7.5 ml/16L at sowing and 7 DAS July 3, 2021 23 DAS 

T3 15 ml/16L at sowing and 7 DAS July 3, 2021 23 DAS 

T4 30 ml/16L at sowing and 7 DAS June 30, 2021 20 DAS 

T5 60 ml/16L at sowing and 7 DAS June 30, 2021 20 DAS 

T6 7.5 ml/16L at 7 DAS and 14 DAS 
July 3, 2021 

23 DAS 

T7 15 ml/16L at 7 DAS and 14 DAS 
July 3, 2021 

23 DAS 

T8 30 ml/16L at 7 DAS and 14 DAS 
June 30, 2021 

20 DAS 

T9 60 ml/16L at 7 DAS and 14 DAS 
June 30, 2021 

20 DAS 

 

Table 2. showed that the seedlings from (T4 and T5) seedbeds applied with NEB of 

(30 and 60) ml/16 L water at sowing and 7 DAS and seedlings from (T8 and T9) at 7 DAS 

and 14 DAS were ready to transplant at 20 DAS and 3 days ahead from Seedbed (T2 and 

T3) applied at sowing and 7 DAS and (T6 and T7) applied at 7 DAS and 14 DAS with 

NEB of (7.5 and 15) ml/16 L of water, respectively.  However, no NEB control (T1) 

seedlings reached its maturity to be transplanted at 28 DAS which took longer time on the 

calendar.  

 

D. Conclusions 

 

The results revealed that the highest weight of the seedlings resulted from 30 

ml/16L or 60 ml/16L applied at sowing and 7 DAS or 7 and 14 DAS.   These treatments 

resulted in the highest seedling weights and seedlings that were ready for field planting 

earlier than the untreated control, showed significant visual advantages upon inspection of 

the seedlings root development, stem development, and foliage development.   



Figure 2. Treatment photo at 10 days after sowing of seeds 

T1- No NEB (Control) T2- 7.5 ml/16L at sowing and 7 DAS 

T3- 15 ml/16L at sowing and 7 DAS T4- 30 ml/16L at sowing and 7 DAS 

T5- 60 ml/16L at sowing and 7 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 7.5 ml/16L at 7 and 14 DAS T7- 15 ml/16L at 7 and 14 DAS 

T8- 30 ml/16L at 7 and 14 DAS T9- 60 ml/16L at 7 and 14 DAS 



Figure 3. Treatment photo at 23 days after sowing of seeds 

T1- No NEB (Control) T2- 7.5 ml/16L at sowing and 7 DAS 

T3- 15 ml/16L at sowing and 7 DAS T4- 30 ml/16L at sowing and 7 DAS 

T5- 60 ml/16L at sowing and 7 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 7.5 ml/16L at 7 and 14 DAS T7- 15 ml/16L at 7 and 14 DAS 

T8- 30 ml/16L at 7 and 14 DAS T9- 60 ml/16L at 7 and 14 DAS 



Figure 4. Representative 10 seedlings per treatment at 23 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 1 Treatment 3 vs Treatment 1 

Treatment 4 vs Treatment 1 Treatment 5 vs Treatment 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 6 vs Treatment 1 Treatment 7 vs Treatment 1 

Treatment 8 vs Treatment 1 Treatment 9 vs Treatment 1 



Figure 5. Comparison of plots between the treatments at 23 DAS 

Treatment 4 vs Treatment 1 Treatment 1 vs Treatment 8 

Treatment 8 vs Treatment 7 Treatment 7 vs Treatment 3 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 6 Treatment 6 vs Treatment 5 

Treatment 5 vs Treatment 9 



Figure 6. General view of the experimental area 

Experimental view at 10 DAS 



 

 

 

 

 

Experimental view at 23 DAS 
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NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of Three Applications of NEB on the Weight and Maturity of Rice Seedlings 

Belinda G. Elming 

ABSTRACT 

This study was conducted to evaluate the impact of two applications of NEB root exudates 

applied at either sowing and 7 days after sowing or 7 and 14 days after sowing on the root 

weight, foliage weight, total weight, maturity and visual difference on rice seedlings grown 

in rice seed beds prior to field transplanting (transplanted rice).   This study was conducted 

concurrently with similar protocols as follows: RICE 208, one to four application of NEB; 

RICE 209, one application of NEB and RICE 210 with two applications of NEB.    

The study was designed to assess 15 ml, 30 ml,  60 ml or 120 ml NEB added to a 16 L 

backpack sprayer and applied by foliar spray and applied at either one of two timing 

sequences: sowing, 7, and 14 DAS; or 7, 14, and 21 DAS (days after sowing).   In the case 

of the sowing application, NEB was sprayed onto the ground, immediately after the rice 

seeds were sown.   In all treatments, rice seeds were prepared as is normal practice 

consisting of a 24-hour water soak, drain and 24-hour incubation period.     

Nine (9) representative seedbeds with no replication were laid out from the untreated 

control (T1) and the NEB treated seedlings were placed next to the T1 seedlings to create 

a side-by-side comparison of the untreated seedlings vs. the NEB treatment.   This process 

was repeated with the untreated control and each NEB treatment. 

NEB root exudates had a favorable and significant impact on both the quantitative and 

qualitative data collected.   The weight of 100 seedlings from (T1), the untreated control, 

was 217.5 grams.   The weight of (T5), 40 ml NEB applied at sowing, 7 and 14 DAS was 

661.6 grams, an increase in seedling weight of 204.18%. 

The untreated control T1 seedlings were ready to transplant at 28 days after sowing, which 

is consistent with this area and farmer practice.   Both 20ml and 40ml of NEB, applied at 

either sowing, 7 and 14 DAS (T5 and T4) or 7, 14 and 21 DAS (T8 and T9) were all ready 

for transplanting at 20 days after sowing, 8 days earlier compared to the untreated control. 

However, (T2 and T3) applied at sowing, 7 and 14 DAS and (T6 and T7) applied at 7, 14 

and 21 DAS both group was at the rate of (5 and 10) ml/16 L of water were 5 days earlier 

than the no NEB control seedlings. 

Observation of the seedlings revealed that the seedlings treated with NEB had longer and 

more advanced roots, more tillers and thicker stems.   The pictures are included in the 

appendix, and show a visually obvious impact from the application of NEB.   

Based on the advanced maturity, larger and more advanced seedlings, it is recommended 

to apply NEB to seedlings at the dosage of 40 ml/16 L water applied at sowing, 7 and 14 

DAS yielding the highest seedling weight of 661.6 grams.    



NEB Root Exudates Applied to the Rice Seed Bed 
The Effect of Three Applications of NEB on the Weight and Maturity of Rice Seedlings 

Highlights 

I. Objectives and Seedbed Lay-out

NEB was proven to be very effective in prior field research studies.   In addition, 

NEB has been proven effective in various countries.  This study aimed to focus on rice 

seedlings in the nursery.  The following objectives had developed to obtain a more efficient 

results as NEB applied on the rice seedlings : (1) to determine the best time to apply a three 

NEB application to the rice seed bed; (2) to achieve the lowest dosage, minimal number of 

apps for mid-tier farmers and (3) to determine the impact of NEB applied by foliar spray 

to the rice seed bed by collecting the following data:  (a) gathering seedling weight data 

(roots only, foliage only and both) and pictures at 23 DAS; (b) taking seed bed pictures at 

10 DAS; (c) taking side by side seedling pictures and (d) monitoring seedling maturity by 

visual inspection and noting date of each treatment if ready for transplanting into the field. 

The impact of NEB were evaluated when applied by foliar spray to the rice nursery seed 

bed prior to field transplanting.  

Lay-out of the seed bed were provided as shown in Figure 1 with no replication of each 

seed bed plot. Pictures were taken side by side of the seedbeds to capture the expected best 

responses between plots and the proper position of capturing pictures was followed as 

guided on the lay- out.  



Figure 1. Seed bed Lay-out of the Nursery 

 

 

 

II. Results, Findings, Comments on Collected Data 

 

A. Seedling Weight Data Collection 

 

In data collection, sampling were done by careful harvesting of 100 randomly uprooted 

seedlings from ten (9) seedbeds (T1, T2, T3, T4, T5, T6, T7, T8, and T9) to gather reliable 

data and presentable pictures for documentation.  

Table 1 presented the seedlings applied with 40 ml/16 L of water at sowing, 7 and 14 

DAS (T5) had the heaviest weight of 661.6 grams. Heavier seedling weight of 531.8 grams 

were obtained from the seed bed applied with NEB of 20 ml/16 L water at sowing, 7 and 

14 DAS (T4). This was followed by the seedlings applied with 40 ml/16 L of water at 7, 

14 and 21 DAS (T9) which also gained heavier weight of 528.3 grams. Heavy seedling 

weights were also produced at the rate of 10 ml/16 L of water at sowing, 7 and 14 DAS 

(T3) and 20 ml/16 L of water at 7, 14 and 21 DAS (T8) with 468.3 grams and 448.9 grams, 

respectively.  

Remarkably, treatments with the rate of 5 ml/16 L of water applied at sowing, 7 and 14 



DAS (T2) and 10 ml/16 L of water applied at 7, 14 and 21 DAS (T7) were almost the same 

results with 0.5 grams difference from seedling weight. T2 and T7 also produced a nearly 

light weight of seedlings, however, these treatments were heavier over the no NEB 

(control) seedlings. The results presented that the optimum dosage of NEB was 20 ml/16 

L of water at sowing, 7 and 14 DAS (T4) achieved the heaviest weight among all other 

treatments. It was also favorable to apply during earlier stage of rice seedling development. 

Table 1.   Seedling Weight Data 

22-23 DAS Seedling Weight Data

NEB RATE Visual 

observation 

while plants 

in seed bed 

100 

Seedlings 

root weight 

(grams) 

100 

Seedlings 

foliage 

weight  

(grams) 

100 Seedlings 

  total root and 

foliage weight 

(grams) 

T1 No NEB (Control) ----- 54.8 162.7 217.5 

T2 5 ml/16L at sowing and 7, 14 DAS Better 87.3 328.6 415.9 

T3 10 ml/16L at sowing and 7, 14 DAS Better 95.7 372.6 468.3 

T4 20 ml/16L at sowing and 7, 14 DAS Better 105.4 426.4 531.8 

T5 40 ml/16L at sowing and 7, 14 DAS Better 125.2 536.4 661.6 

T6 5 ml/16L at 7, 14, 21 DAS Better 82.6 297.6 380.2 

T7 10 ml/16L at 7, 14, 21 DAS Better 90.8 324.6 415.4 

T8 20 ml/16L at 7, 14, 21 DAS Better 94.6 354.3 448.9 

T9 40 ml/16L at 7, 14, 21 DAS Better 109.7 418.6 528.3 

DAS = Days After Sowing 

The weight of 100 seedlings foliage with highest rate of NEB 40 ml/16 L water applied 

at sowing, 7 and 14 DAS (T5) revealed the heaviest weight of 536.4 grams. This was 

followed by the seedlings applied with NEB at the rate of 20 ml/16 L water also applied at 

sowing, 7 and 14 DAS (T4) with a heavier weight of 426.4 grams.  

The earlier time of application of NEB (T2, T3, T4 and T5) with the same rate to the 

seedling foliage at later application of NEB (T6, T7, T8 and T9) was observed to have a 



heavier weight of seedling foliage. Treatments (T6) with a lowest rate of NEB (5 ml/16 L 

water) applied at later stage of seedling development (7, 14 and 21 DAS) produced a 

lightest seedling foliage weight, however, obtained a heavier seedling foliage weight than 

the no NEB (control) seedlings 

Furthermore, the seedlings with NEB of 40 ml/16 L water applied at sowing, 7 and 

14 DAS (T5) obtained a heaviest weight of roots of 125.2 grams. This was followed by the 

seedlings applied with NEB of 40 ml/16 L water at 7, 14 and 21 DAS (T9) produced a 

heavier weight of seedlings of 109.7 grams. However, (T9) was comparable to the 

seedlings with NEB of 20 ml/16 L water at sowing, 7 and 14 DAS (T4) with the difference 

of 4.3 grams.  The seedling roots applied with NEB of 10 ml/16 L water at sowing, 7 and 

14 DAS (T3) and 20 ml/16 L water at 7, 14 and 21 DAS (T8) produced a heavy weight and 

had also a small difference of 1.1 grams from each other.  In addition, seedlings applied 

with NEB at the rate of 10 ml/16 L water at 7, 14 and 21 DAS (T7) and 5 ml/16 L water at 

sowing, 7 and 14 DAS (T2) provided a heavier root weight than the roots of seedlings 

applied with NEB of 5 ml/16 L water at 7, 14 and 21 DAS (T6).   

On the other hand, no NEB seedlings (T1) harvested had the lightest weight of 

roots, and foliage among other treatments. It can also be concluded that earlier timing of a 

three application of NEB at a higher dosage of 40 ml/16 L water at sowing, 7 and 14 DAS 

provided a best seedling prior to transplanting.   

 

B. Seedbed Visual Inspection 

 

Figures 2-6 presented the sample seedlings on seedbeds (T5, T4 and T9) were better 

among other treatments with a greener appearance and strong stands. Seedlings from 

seedbed (T3 and T8) were also better than (T2 and T7) while better over (T6).  However, 

all of them were better than control (T1). Visually, seedlings on seedbeds (T5) had the best 

appearance and stand before transplanting. However, Seedlings with no-NEB was the 

worst looking among other treatments.  

 

 

 

 



C. Seedling Maturity: When Seedlings are Ready to Transplant

Table 2.   Seedling Maturity 

NEB RATE First day seedings ready to 

transplant (calendar day) 

Corresponding DAS 

T1 No NEB (Control) July 7-10, 2021 27-30 DAS

T2 5 ml/16L at sowing and 7, 14 DAS July 3, 2021 23 DAS 

T3 10 ml/16L at sowing and 7, 14 DAS July 3, 2021 23 DAS 

T4 20 ml/16L at sowing and 7, 14 DAS June 30, 2021 20 DAS 

T5 40 ml/16L at sowing and 7, 14 DAS June 30, 2021 20 DAS 

T6 5 ml/16L at 7, 14, 21 DAS 
July 3, 2021 

23 DAS 

T7 10 ml/16L at 7, 14, 21 DAS 
July 3, 2021 

23 DAS 

T8 20 ml/16L at 7, 14, 21 DAS 
June 30, 2021 

20 DAS 

T9 40 ml/16L at 7, 14, 21 DAS 
June 30, 2021 

20 DAS 

Table 2. showed that the seedlings from (T4 and T5) seedbeds applied with NEB of 

(20 and 40) ml/16 L water at sowing, 7 and 14 DAS and seedlings from (T8 and T9) at 7, 

14 and 21 DAS were ready to transplant at 20 DAS and 3 days ahead from Seedbed (T2 

and T3) applied at sowing, 7 and 14 DAS and (T6 and T7) applied at 7, 14 and 21 DAS 

with NEB of (5 and 10) ml/16 L of water, respectively.  However, no NEB control (T1) 

seedlings reached its maturity to be transplanted at 28 DAS which took longer time on the 

calendar.  

The results revealed that NEB at the rate of (20 and 40) ml/ 16 L water either applied 

at (sowing, 7 and 14 DAS) or (7, 14 and 21 DAS) were the best treatments to be considered 

in attaining the earlier time of harvesting.  



D. Conclusions 

 

The results revealed that the highest weight of the seedlings resulted from 40 

ml/16L applied at sowing and 7 DAS or 7 and 14 DAS.   These treatments resulted in the 

highest seedling weights and seedlings that were ready for field planting earlier than the 

untreated control, showed significant visual advantages upon inspection of the seedlings 

root development, stem development, and foliage development.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 2. Treatment photo at 10 days after sowing of seeds 

T1- No NEB (Control) T2- 5 ml/16L at sowing, 7 and 14 DAS 

T3- 10 ml/16L at sowing, 7 and 14 DAS T4- 20 ml/16L at sowing, 7 and 14 DAS 

T5- 40 ml/16L at sowing, 7 and 14 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 5 ml/16L at sowing, 7, 14 and 21 DAS T7- 10 ml/16L at 7, 14 and 21 DAS 

T8- 20 ml/16L at 7, 14 and 21 DAS T9- 40 ml/16L at 7, 14 and 21 DAS 



Figure 3. Treatment photo at 23 days after sowing of seeds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- No NEB (Control) T2- 5 ml/16L at sowing, 7 and 14 DAS 

T3- 10 ml/16L at sowing, 7 and 14 DAS T4- 20 ml/16L at sowing, 7 and 14 DAS 

T5- 40 ml/16L at sowing, 7 and 14 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T6- 5 ml/16L at sowing, 7, 14 and 21 DAS T7- 10 ml/16L at 7, 14 and 21 DAS 

T8- 20 ml/16L at 7, 14 and 21 DAS T9- 40 ml/16L at 7, 14 and 21 DAS 



Figure 4. Representative 10 seedlings per treatment at 23 DAS 

Treatment 2 vs Treatment 1 Treatment 3 vs Treatment 1 

Treatment 4 vs Treatment 1 Treatment 5 vs Treatment 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 6 vs Treatment 1 Treatment 7 vs Treatment 1 

Treatment 8 vs Treatment 1 Treatment 9 vs Treatment 1 



Figure 5. Comparison of plots between the treatments at 23 DAS 

Treatment 4 vs Treatment 1 Treatment 1 vs Treatment 8 

Treatment 8 vs Treatment 7 Treatment 7 vs Treatment 3 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment 2 vs Treatment 6 Treatment 6 vs Treatment 5 

Treatment 5 vs Treatment 9 



Figure 6. General view of the experimental area 

Experimental view at 10 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view at 23 DAS 
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Applied to the Seed Bed Only Compared to Seed Bed and Field Applications 

Belinda G. Elming 

ABSTRACT 

This study was conducted to measure the impact of NEB root exudates 

(“NEB”) on agronomic growth metrics and grain yield of inbred rice, 

comparing NEB applied to during the seed bed stage of transplanted rice only 

versus seed bed and field applications of NEB, comparing both yields to the 

untreated control. It also intended to evaluate the impact of various 

combinations of different rate and timing of application of NEB at these two 

application times (seed bed and field phase).   All treatments, including the 

control, received the same recommended rate of NPK fertilizers to isolate the 

impact of NEB on the growth and yield results. 

The study trial was arranged in Randomized Complete Block Design (RCBD) 

with (3) replications and fifteen (15) treatments that were randomly assigned. 

The study was designed to assess NEB by applying 60 to 120 ml/ha NEB to 

seed bed divided into 1, 2 or 3 seed bed applications.   For treatments 

receiving field applications, NEB was applied by foliar spray at 10, 25 or 45 

days after transplanting, divided into 1, 2 or 3 applications.    

Results showed a highly significant effect on count of tiller at 30 DAT and 

harvest, number of panicles, count of spikelet per panicle, percent filled 

spikelet per panicle, weight of 1000 grain, plant height at 30 DAT and harvest, 

grain yield and percent milling recovery.  The highly significant effect of 

NEB on grain yield with 9.61 tons/ha was obtained from applying NEB to the 

seed bed and field applications, compared to the lowest yield of 6.83 tons/ha 

was observed from the untreated control.   It was reveled that applying NEB 

to the seed bed and field applications resulted in a yield increase of 40.70%, 

equal to 2.78 tons/ha increased grain production. 

Applying NEB to the seed bed only also resulted in a statistically significant 

increase of all measured agronomic metrics, including increased grain 

production with 8.24 tons/ha, an increase of 20.06% over the untreated 

control of 6.83 tons/ha, equal to 1.41 tons/ha increased grain production. 

Research findings revealed that in order to produce the highest grain yield 

increase of 40.70% it is recommended to apply NEB root exudates to the seed 

bed followed by field applications.     



I. INTRODUCTION

  Rice is one of the leading food crops and the staple food for over half of the world's 

population. In the Philippines, rice produce reaches 19,066 metric tons in 2018 after a 

nearly constant increasing productivity since 2014 (Philippine Statistics Authority (PSA, 

2019).  

Nowadays, the unceasing high cost of NPK fertilizers is becoming the major challenge 

that needs consideration in growing of rice.  Significantly increasing total yield reduces the 

farmers average production cost per ton, so any gains in production that can be easily 

achieved in a cost-effective manner merit serious consideration.   

NEB root exudates promotes growth and development of the whole plants that will 

make it more vigorous starting from seedling progress prior to transplanting. The overall 

effect of product is to make plants more efficient on using applied fertilizer as well as to 

survive in soils of low fertility level. Higher yield increase of crops is greatly achieved 

when have access to additional nutrients.  

This study was conducted to determine the impact of NEB application on growth 

metrics and yield increase of rice and to assess the comparison between the NEB applied 

to the seed bed stage only versus NEB applied at both seed bed and field applications.  

II. OBJECTIVES

1. Measure the impact of applying NEB to the seed bed only compared to seed bed and

field applications on agronomic growth metrics and grain yield.

2. Evaluate timing, dosage and number of applications to the seed bed.

3. Evaluate timing, dosage and number of applications to field applications when followed

by seed bed applications.

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Bakal II, Talavera, Nueva Ecija from August 

2021 to November 2021. 

IV. METHODOLOGY

1. Land Preparation

A lowland irrigated farm with an approximate area measuring 2000 m2 was 

thoroughly prepared by plowing, harrowing and levelling using a mechanical farm 

tractor and hand tractor. Levees were also constructed to prevent the leaching of 

fertilizer to adjacent plots.   



2. Crop Variety and Planting Method

NSIC 222 rice variety was utilized and procured from a registered local seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for proper 

seedling growth based on farmer’s practice of nursery preparation and management. 

Twenty-five (25) day old seedlings were transplanted in straight line method using 2-

3 seedlings per hill with a planting distance of 20 x 20 centimeters between hills and 

rows.  

3. Fertilization

The NPK fertilizer recommendation was provided by the funding agency, which 

was generally consistent with farmer practice and the sources were 14-14-14 NPK and 

46-0-0 (Urea). The rate of inorganic fertilizer (6 bags per hectare) was applied in three

split applications where 100 kg/ha (14-14-14) was applied basal (5 DAT), 100 kg/ha 

Urea was applied at tillering stage (25 DAT) and 100 kg/ha at panicle initiation stage 

(45 DAT).  NEB was applied in foliar spray as stated in the treatment summary.   

4. Insects and Pests, Diseases and Weeds Control

Control of insect pests and diseases were administered using the registered and 

recommended rates of insecticides and fungicides for rice. Weed control was done 

through the use of herbicides in killing or controlling the weeds. Manual weed control 

was done by pulling remaining weeds when herbicide is not advisable to apply at 

reproductive stage.  

5. Drainage and Irrigation

The plots were maintained 3 cm depth of water as per requirement of the crop in 

non-stress treatment. Drainage of rice field was properly designed and constructed by 

creating networks which excess or “unwanted” water was drained especially during 

the rainy months. Repairing of bunds were also done such as the holes and cracks to 

avoid fertilizer leaching to adjacent plots. 

6. Harvesting

Harvesting was manually done at maturity stage of the grain at 95 days after 

planting. 



V. TREATMENT SUMMARY

 The following treatment summary including the rates and time of application were evaluated: 

VI. EXPERIMENTAL DESIGN

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into fifteen (15) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

VII. DATA GATHERED

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were

counted based on 10 randomly selected sample hills per plot.

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner

row were randomly taken and counted per plot.

3. Panicle count at harvest - The number of panicle per plot at harvest were counted

based on 10 randomly selected sample hills per plot.

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by

counting the number of grain per panicle consisting of both filled and unfilled grain

from 10 randomly selected sample hills per plot.

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula

below based on 10 randomly selected sample hills per plot.

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
𝒙 100 



6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains 

randomly chosen from the sample corrected to 14% moisture content (MC). 

Moisture content was determined by using moisture meter. 

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the 

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample 

hills per plot.   

8. Average plant height at harvest (cm) – Height was measured from the base of the 

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample 

hills per plot.   

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the 

harvest area at least (2.5 m x 2.5 m) at 14% MC using the following formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥  

25 𝑚2

𝑝𝑙𝑜𝑡
   

10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield 

from the area and was converted into tons per hectare at 14% MC using the following 

formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

11. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the 

weight of milled rice to the total weight of grain, expressed in percent using the 

following formula. 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100   

 

VIII. STATISTICAL ANALYSIS 

 

  Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level. 

 

 

 

 

 

 

 

 

 

 

 

 

 



IX. EXPERIMENTAL FIELD LAY-OUT

T11 T8 T13 

T8 T4 T10 

T4 T6 T8 

T3 T5 T4 

T2 T2 T12 

T1 T3 T14 

T5 T12 T15 

T6 T10 T9 

T13 T1 T7 

T14 T9 T3 

T15 T7 T2 

T9 T14 T1 

T12 T15 T5 

T10 T11 T6 

T7 T13 T11 

    I         II           III 



X. RESULTS AND DISCUSSION 

 

Tables 1 to 11 shows the significance of the results and discussions of the effect of 

different rate of NEB in foliar spray at various number and timing of application on the 

growth metrics and yield increase of rice. This study also presented if the minimal 

application of NEB at seedbed, optimum application of NEB at field or no field application 

of NEB had significant effect on the growth and yield of rice.  

Average tiller count at 30 DAT  

Table 1 presents the effect of different treatment combinations on tiller count at 30 

DAT and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.).  

Comparison among means revealed that plants applied with the rate of 300 ml/ha 

NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T3) obtained significantly highest tiller count at 30 DAT of 30.60. Similarly, Treatment 3 

was comparable to the plants applied at the rate of 420 ml/ha NEB at sowing, 7 DAS, (10, 

25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2), 240 ml/ha NEB at 

sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T5) and 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T6) with an average tiller count of 30.10, 29.33 and 28.73, 

respectively. 

  These were followed by the plants applied with 180 ml/ha NEB at sowing, 7 DAS, 

(10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) and 180 ml/ha 

NEB at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T8) that gained a significantly higher number of tiller at 30 DAT. However, these were 

similar to the plants applied at the rate of 150 ml/ha NEB at sowing, (7, 14) DAS and 25 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14), 180 ml/ha NEB at sowing, 

7 DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) and 120 ml/ha 

NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T9) which had also no significant effect to each other.  

Moreover, application of   120 ml/ha NEB at (7, 14) DAS and 25 DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T15) and 90 ml/ha NEB at sowing, 7 and 14 DAS 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) also produced a significantly 

higher tiller count at 30 DAT of 26.87 and 26.67, respectively.  

On the other hand, no NEB plants during field trial applied at the rate of 60 ml/ha 

NEB at sowing and 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10), 60 

ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) 

and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) 

were comparable to each other and produced significantly lower tiller count at 30 DAT. 

However, control plants applied at the rate of 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T1) gave a significantly lowest number of tiller at 30 DAT with an average of 

19.17.    



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as 

 affected by different fertilizer treatments.  

Treatment 

App’n 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 18.20 18.70 20.60 57.50 19.17h 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 30.40 29.20 30.70 90.30 30.10ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 29.80 31.20 30.80 91.80 30.60a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 27.20 27.70 27.40 82.30 27.43cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 30.10 29.20 28.70 88.00 29.33abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 28.60 29.20 28.40 86.20 28.73abcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.90 28.60 28.50 85.00 28.33bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 28.40 28.00 27.60 84.00 28.00bcde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 27.60 27.40 26.80 81.80 27.27cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 26.40 26.70 24.50 77.60 25.87efg 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 26.60 27.30 26.10 80.00 26.67def 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 25.30 24.60 23.90 73.80 24.60fg 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 24.60 23.20 25.10 72.90 24.30g 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 27.60 28.10 27.80 83.50 27.83cde 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 26.80 27.10 26.70 80.60 26.87de 

CV% 2.66 

HSD (0.05) 2.17 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 



Average tiller count at harvest  
 

Table 2 presents the effect of different treatment combinations on tiller count at 

harvest and comparison of means revealed highly significant difference among treatments, 

(Appendix Table 2b.).  

Comparison among means revealed that plants applied with the rate of 300 ml/ha 

NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T3) and 420 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T2) had no significant effect to each other but provided 

significantly highest tiller count at harvest of 30.10 and 29.80, respectively. These 

treatments were also comparable to the plants applied at the rate of 240 ml/ha NEB at 

sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T5) and 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T6) with an average count of 28.87 and 28.37, respectively.  

The treatments at the rate of 180 ml/ha NEB at sowing, 7 DAS, (10 & 25) DAT + 

6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7), 180 ml/ha NEB at sowing, 7 DAS, 

(25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T8) and 150 ml/ha 

NEB at sowing, (7, 14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T14) had no significance to each other, however gained a significantly higher 

number of tiller at harvest. Plants applied at the rate of 180 ml/ha NEB at sowing, 7 DAS, 

and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) and 120 ml/ha NEB 

at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) 

were also comparable to (T7, T8 and T14) with a mean value of 27.03 and 26.80, 

respectively. In addition, plants applied at the rate of 120 ml/ha NEB at (7, 14) DAS and 

25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) and 90 ml/ha NEB at 

sowing, 7 and 14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) were also 

comparable to the previous treatment combinations that gained a significantly higher tiller 

count at harvest but not significant to each other.  

 Moreover, the treatments at the rate of 60 ml/ha NEB at sowing and 7 DAS + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) produced significantly lower tiller 

count at harvest with an average of 25.00. Similarly, the plants applied at the rate of 60 

ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) 

and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) 

had no significant effect to each other, however comparable to Treatment 10. 

On the other hand, plants applied with only inorganic fertilizer at the rate of 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) attained a significantly lowest tiller 

count of 18.37 at harvest.    

The treatment combinations revealed the highest number of tiller obtained by the 

plants applied with NEB both applied at seed bed and field applications with the reduced 

amount of NPK fertilizers. NEB provides nutrient needs mostly at vegetative and early 

reproductive stage of plant development.  

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as 

affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.90 18.00 19.20 55.10 18.37g 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 30.10 29.00 30.30 89.40 29.80a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 29.50 31.00 29.80 90.30 30.10a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 26.80 27.30 27.00 81.10 27.03cd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 29.40 29.00 28.20 86.60 28.87ab 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 28.20 28.90 28.00 85.10 28.37abc 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.30 28.20 28.00 83.50 27.83bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 27.80 27.60 27.10 82.50 27.50bcd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 27.10 27.00 26.30 80.40 26.80cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 25.40 26.00 23.60 75.00 25.00ef 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 26.00 26.50 25.60 78.10 26.03de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 24.50 24.00 23.40 71.90 23.97f 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 23.70 23.00 24.30 71.00 23.67f 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 27.30 27.70 27.30 82.30 27.43bcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 26.10 26.70 26.20 79.00 26.33de 

CV% 2.25 

HSD (0.05) 1.80 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Panicle count at harvest 

Table 3 presents the data gathered on panicle count at harvest as affected by 

different Neb and NPK fertilizer treatment combinations. Statistical analysis revealed 

highly significant differences on the effects among all treatments over the no NEB fertilizer 

control (Appendix Table 3b).   

Among all treatments applied with NEB produced significantly more panicle count 

over the control plants. Plants without NEB with 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T1) produced the lowest panicle count with a mean of 17.53 while plants applied



at the rate of 300 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T3) had the highest panicle count mean of 29.50.  

Plants applied with 300 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3) gained highest number of panicle at harvest, 

however comparable to the plants applied at the rate of 420 ml/ha NEB at sowing, 7 DAS, 

(10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) and 240 ml/ha 

NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T5) with a mean values of 29.50, 29.17 and 28.88, respectively. 

Moreover, the treatment combinations at the rate of 180 ml/ha NEB at sowing, 7 

DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6), 180 ml/ha 

NEB at sowing, 7 DAS, (10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T7), 180 ml/ha NEB at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK fertilizer at 

(5, 25 & 45) DAT (T8) and 150 ml/ha NEB at sowing, (7, 14) DAS and 25 DAT + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14) were comparable to each other and 

obtained a significantly higher panicle count at harvest.  

Furthermore, plants applied with 180 ml/ha NEB at sowing, 7 DAS, and 25 DAT 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4), 120 ml/ha NEB at sowing, 7 DAS, 

and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9), 120 ml/ha NEB at 

(7, 14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) and 90 

ml/ha NEB at sowing, 7 and 14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T11) had similar effect to each other and also attained significantly higher count of panicle 

at harvest. 

On the other hand, treatment combinations at the rate of 60 ml/ha NEB at sowing 

and 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) produced a 

significantly lower panicle count at harvest but comparable to the plants at the rate of 60 

ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) 

and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) 

that had no significant differences to each other with an average panicle count of  25.43, 

23.50 and 23.23, respectively.  

However, the plants applied with 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T1) and no NEB significantly achieved the lowest average panicle count at harvest of 

17.53.  

The results on the impact of NEB application at seed bed and field stage showed 

that treatments with two seed bed and two field application with an optimum amount of 

NEB significantly increased the number of panicle compared to the no NEB fertilizer 

control. This implies that NEB provides an important benefits to the plants when apply at 

critical stages of its development.  

 

 

        

 

 

 



Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected 

by different fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.30 16.90 18.40 52.60 17.53i 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 29.50 28.40 29.60 87.50 29.17ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 29.20 29.70 29.60 88.50 29.50a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 26.20 27.00 26.50 79.70 26.57def 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 28.70 28.50 27.80 85.00 28.33abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 27.70 28.40 27.60 83.70 27.90bcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.00 27.80 27.50 82.30 27.43cd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 27.30 27.20 26.80 81.30 27.10cde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 26.70 26.40 26.00 79.10 26.37def 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 24.80 25.20 23.30 73.30 24.43gh 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 25.20 26.00 25.10 76.30 25.43fg 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 23.60 23.80 23.10 70.50 23.50h 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 23.40 22.60 23.70 69.70 23.23h 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 26.80 27.10 26.80 80.70 26.90cdef 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 25.80 26.00 25.40 77.20 25.73efg 

CV% 1.96 

HSD (0.05) 1.54 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Number of spikelet per panicle 

Table 4 shows the results and effects of different treatment combinations on number 

of spikelet per panicle based on 10 randomly selected sample hills. Statistical analysis 

revealed highly significant differences on the effects among all treatments over the no NEB 

fertilizer control (Appendix Table 4b).  

The results revealed that the treatment combination at the rate of 300 ml/ha NEB at 

sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) 

produced significantly the highest number of spikelet per panicle however, comparable to 

the plants applied at the rate of 420 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 



bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) with an average number of spikelet per 

panicle of 205.33 and 196.67, respectively.   

The plants applied with 240 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5), 180 ml/ha NEB at sowing, 7 DAS, (10 

& 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6) and 180 ml/ha NEB at 

sowing, 7 DAS, (10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) 

were comparable to each other and gained significantly higher number of spikelet per 

panicle at harvest.  Similarly, the plants applied with 180 ml/ha NEB at sowing, 7 DAS, 

(25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T8) and 150 ml/ha 

NEB at sowing, (7, 14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T14) that had no significant differences to each other also obtained a significantly 

higher number of spikelet per panicle at harvest.   

 Moreover, plants applied at the rate of 180 ml/ha NEB at sowing, 7 DAS, and 25 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) also produced a significantly 

higher number of spikelet per panicle at harvest with an average of 181.53, however 

comparable to the plants applied at the rate of  120 ml/ha NEB at (7, 14) DAS and 25 DAT 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) and 120 ml/ha NEB at sowing, 7 

DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) that were not 

significant to each other. Treatments (4, 15 and 9) were also similar to the results of plants 

applied at the rate of   90 ml/ha NEB at sowing, 7 and 14 DAS + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T11). 

On the other hand, treatment combinations at the rate of 60 ml/ha NEB at sowing 

and 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) produced a 

significantly lower number of spikelet per panicle at harvest but comparable to the plants 

at the rate of 60 ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T12) and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T13) that had no significant differences to each other with an average panicle 

count of  170.33, 168.23 and 167.40, respectively.  

However, the plants applied with 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T1) and no NEB significantly attained the lowest average number of spikelet per panicle 

at harvest of 137.10.  

Results revealed that the higher count of spikelet per panicle was due to the 

absorption of NEB from earlier stage of the plants. NEB helps and improves the seedling 

growth into healthier and more vigorous plants prior to transplanting. The follow-up NEB 

application at field stage was also a great support to the plants in bearing more spikelet 

during reproductive stage.  

 

 

 

 



Table 4. Average count of spikelet per panicle based on 10 randomly selected sample hills as 

affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 136.40 140.10 134.80 411.30 137.10h 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 195.20 201.40 193.40 590.00 196.67ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 206.30 200.80 208.90 616.00 205.33a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 182.40 178.80 183.40 544.60 181.53de 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 189.50 192.80 193.40 575.70 191.90bc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 192.10 187.60 185.40 565.10 188.37bcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 184.30 186.70 193.10 564.10 188.03bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 181.60 190.20 185.10 556.90 185.63cd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 179.20 181.20 176.70 537.10 179.03def 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 170.30 167.20 173.50 511.00 170.33fg 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 173.20 176.20 168.70 518.10 172.70efg 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 171.50 167.80 165.40 504.70 168.23g 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 164.20 167.50 170.50 502.20 167.40g 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 184.30 180.20 184.80 549.30 183.10cd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 178.60 180.70 179.70 539.00 179.67def 

CV% 1.87 

HSD (0.05) 10.15 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Percent filled spikelet per panicle 

Table 5 presents the data on the percent filled spikelet per panicle as affected by 

different treatment combinations based on 10 randomly selected sample hills. Statistical 

analysis revealed highly significant effects among all treatments over the no NEB fertilizer 

control (Appendix Table 5b).  

Among all treatments applied with NEB produced significantly higher percent 

filled spikelet over the control plants (NPK fertilizers only). Plants without NEB produced 

the lowest percent of filled spikelet per panicles with a mean of 80.96% while plants 



applied with NEB at the rate of 300 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) had the highest percent of filled spikelet 

per panicles with a mean of 95.32%. All other treatment combinations produced percent of 

filled spikelet per panicle means ranging from 88.47% to 94.61%.  

Comparison among means revealed that the plants applied at the rate of 300 ml/ha 

NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T3), 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at 

(5, 25 & 45) DAT (T6),  420 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T2) and 240 ml/ha NEB at sowing, 7 DAS, (10, 25 

& 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) had no significant 

effect to each other however, obtained a significantly highest percent of filled spikelet per 

panicles with an average of  95.32%, 94.61%, 94.54% and 94.44%, respectively.  

The results also revealed that the plants applied at the rate of 180 ml/ha NEB at 

sowing, 7 DAS, (10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) 

and 180 ml/ha NEB at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T8) that were insignificant to each other obtained a significantly higher 

percent of filled spikelet per panicle at harvest. Similarly, the plants applied at the rate of 

150 ml/ha NEB at sowing, (7, 14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T14), 120 ml/ha NEB at (7, 14) DAS and 25 DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T15), 180 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4), 120 ml/ha NEB at sowing, 7 DAS, 

and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) and  90 ml/ha NEB at 

sowing, 7 and 14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) had also 

no significance to each other however, also gained a significantly high percent filled 

spikelet per panicle at harvest.  

Moreover, the plants applied at the rate of 60 ml/ha NEB at sowing and 7 DAS + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) produced a significantly lower percent 

filled spikelet per panicle at harvest however comparable to the plants applied at the rate 

of 60 ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T12) and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T13) that were not significant to each other.  

On the other hand, the control plants applied with 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T1) and untreated with NEB significantly attained the lowest percent filled 

spikelet per panicle at harvest of 80.96%.  

The percent filled spikelet is one of the most important factor to be considered in 

rice productivity determination. Application of optimum amount of NEB both at seed bed 

and field stage enhances nutrient availability to produce productive increasing yield of rice 

grain. Thus, plants applied with NEB had more filled grains per panicle and they also had 

more spikelet per panicle. 

 

 

 



Table 5. Percent (%) filled spikelet per panicle based on 10 randomly selected sample hills as 

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 82.63 80.62 79.63 242.88 80.96d 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 93.78 95.62 94.23 283.63 94.54a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 95.12 96.51 94.34 285.97 95.32a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 90.87 92.63 89.41 272.91 90.97abc 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 93.38 95.21 94.72 283.31 94.44a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 94.26 95.23 94.34 283.83 94.61a 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 93.43 95.32 94.26 283.01 94.34ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 94.18 93.26 95.34 282.78 94.26ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 91.26 88.26 92.74 272.26 90.75abc 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 87.26 91.73 88.64 267.63 89.21bc 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 91.52 93.20 87.34 272.06 90.69abc 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 88.33 90.21 87.42 265.96 88.65c 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 90.21 87.65 87.56 265.42 88.47c 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 92.34 93.17 91.87 277.38 92.46abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 87.26 93.27 93.32 273.85 91.28abc 

CV% 1.86 

HSD (0.05) 5.15 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Weight of 1000 grains (g) 

Table 6 presents the weight of 1000 grains at harvest as affected by different NEB 

and NPK fertilizer treatment combinations. Statistical analysis revealed highly significant 

effects on the different treatments over the no NEB fertilizer control (Appendix Table 6b). 

Comparison among means revealed that plants applied at the rate of 300 ml/ha NEB 

at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) 

attained the heaviest weight of 1000 grains of 28.54 grams that was significantly 

comparable to the plants applied at the rate of 420 ml/ha NEB at sowing, 7 DAS, (10, 25 



& 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) with a mean weight of 

28.40 grams. These were followed by the plants applied at the rate of 240 ml/ha NEB at 

sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T5) and 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T6) that were not significant however comparable to Treatment 3 

and Treatment 2.  

Similarly, most of these plants were also comparable to the above-mentioned 

treatment combinations. It includes the application of 180 ml/ha NEB at sowing, 7 DAS, 

(10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7), 180 ml/ha NEB 

at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T8), 

150 ml/ha NEB at sowing, (7, 14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T14), 180 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T4), 120 ml/ha NEB at (7, 14) DAS and 25 DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T15), 120 ml/ha NEB at sowing, 7 DAS, and 25 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) and 90 ml/ha NEB at sowing, 

7 and 14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) that had also no 

significance to each other. These treatment combinations also obtained a significantly 

heavier weight of 1000 grains which ranges from 28.13 grams to 27.75 grams, respectively. 

On the other hand, the plants applied at the rate of 60 ml/ha NEB at sowing and 7 

DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) attained a significantly 

lighter weight of 1000 grains however comparable to the plants applied at the rate of 60 

ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) 

and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) 

and were insignificant to each other. However, the control plants with no NEB with 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) gained significantly lightest weight of 

1000 grains among all treatment combinations.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 25.21 25.52 24.67 75.40 25.13e 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 28.42 28.31 28.46 85.19 28.40ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 28.63 28.51 28.47 85.61 28.54a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 27.67 28.15 27.77 83.59 27.86abcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 28.36 28.22 27.98 84.56 28.19abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 28.27 27.89 28.32 84.48 28.16abc 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.79 28.26 28.33 84.38 28.13abcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 28.22 27.91 27.98 84.11 28.04abcd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 28.11 27.56 27.61 83.28 27.76abcd 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 27.43 28.04 27.46 82.93 27.64bcd 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 27.61 28.08 27.57 83.26 27.75abcd 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 27.56 27.38 27.72 82.66 27.55cd 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 27.38 27.42 27.28 82.08 27.36d 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 28.18 27.88 27.76 83.82 27.94abcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 27.63 27.54 28.24 83.41 27.80abcd 

CV% 0.94 

HSD (0.05) 0.79 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Average plant height at 30 DAT (cm) 

Table 7 shows the results on plant height at 30 DAT based on 10 randomly selected 

sample hills. Statistical analysis also revealed highly significant effects on the different 

treatment combinations as shown in Appendix Table 7b.   

Results shows that the plants applied at the rate of 300 ml/ha NEB at sowing, 7 

DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) significantly 

attained the tallest plant height at 30 DAT with a mean of 75.60 cm, however comparable 

to treatment combinations at the rate of 420 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) with an average of 75.06 cm. 



These were followed by the treatment combinations of 240 ml/ha NEB at sowing, 

7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) that 

gained a significantly taller plant height at 30 DAT yet comparable to the plants applied at 

the rate of 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T6), 180 ml/ha NEB at sowing, 7 DAS, (10 & 25) DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T7) and 180 ml/ha NEB at sowing, 7 DAS, (25 & 

45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T8). It can also be noticed 

that treatment 6 and Treatment 7 had no significant differences to each other.  

Moreover, the treatment combinations at the rate of 150 ml/ha NEB at sowing, (7, 

14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14) also 

achieved a significantly taller plant height at 30 DAT however comparable to the plants 

with 180 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T4) and 120 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T9) but had no significant differences to each other.  

Likewise, plants applied at the rate of 120 ml/ha NEB at (7, 14) DAS and 25 DAT 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15), 90 ml/ha NEB at sowing, 7 and 

14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11), 60 ml/ha NEB at sowing 

and 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) and  60 ml/ha NEB at 

(7 and 14) DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) had no significant 

difference to each other and gained a significantly shorter plant height at 30 DAT but 

comparable to the plants applied at the rate of 120 ml/ha NEB at sowing + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T13). However, aforementioned treatment 

combinations were significantly taller than plants with 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T1) with shortest average plant height of 61.33 at 30 DAT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as 

affected by different fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 62.54 60.26 61.20 184.00 61.33f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 74.26 75.18 75.73 225.17 75.06ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 75.72 74.87 76.21 226.80 75.60a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 71.24 67.21 69.63 208.08 69.36cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 74.21 73.52 73.84 221.57 73.86abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 72.83 70.84 73.21 216.88 72.29abcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 73.26 69.87 73.56 216.69 72.23abcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 73.18 67.28 72.24 212.70 70.90abcde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 67.25 69.46 70.21 206.92 68.97cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 66.87 70.53 67.26 204.66 68.22de 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 67.92 69.46 67.87 205.25 68.42de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 70.08 67.24 66.41 203.73 67.91de 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 69.26 66.21 65.27 200.74 66.91e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 68.24 70.36 72.21 210.81 70.27bcde 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 67.34 70.18 68.27 205.79 68.60de 

CV% 2.44 

HSD (0.05) 5.17 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Average plant height at harvest (cm) 

Table 8 presents the results and effect on plant height at harvest as affected by 

different fertilizer treatment applications. Statistical analysis revealed highly significant 

effects among treatment combinations, (Appendix Table 8b). The plant height at harvest 

varied significantly among treatments which ranges from 99.04 cm to 116.31 cm.  

The results revealed that treatment combination applied at the rate of 300 ml/ha 

NEB at sowing, 7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 



(T3) significantly gained the tallest plant height at harvest of 116.31 cm while had no 

significant effect to the plants applied at the rate of  420 ml/ha NEB at sowing, 7 DAS, (10, 

25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) and 240 ml/ha NEB 

at sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T5) with an average plant height of 115.26 cm and  114.91, respectively. Similarly, these 

plants were also comparable to the plants applied at the rate of 180 ml/ha NEB at sowing, 

7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6) and 180 

ml/ha NEB at sowing, 7 DAS, (10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T7) and 180 ml/ha NEB at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T8). It can be also be noticed that the treatments T6 and T7 

were not significant to each other. In addition, application of 150 ml/ha NEB at sowing, (7, 

14) DAS and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14) provided a 

comparable results to Treatment 8 with an average plant height of 110.25 cm. 

Moreover, the plants applied at the rate of 180 ml/ha NEB at sowing, 7 DAS, and 

25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) also obtained a 

significantly taller plant height at harvest of 108.90 cm, however comparable to the plants 

applied at the rate of 120 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T9), 120 ml/ha NEB at (7, 14) DAS and 25 DAT + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T15), 90 ml/ha NEB at sowing, 7 and 14 DAS + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) and 60 ml/ha NEB at sowing and 7 

DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) that had no significant effect 

to each other.  

Application of 60 ml/ha NEB at (7 and 14) DAS + 6 bags/ha of NPK fertilizer at 

(5, 25 & 45) DAT (T12) and 120 ml/ha NEB at sowing + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T13) had no significant effect to each other and were comparable to the 

above-mentioned treatments (T4, T9, T15, T11 and T10).  These plants (T12 and T13) 

gained a significantly shorter plant height at harvest, however taller than the plants applied 

at the rate of 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) with a mean value of 

99.04 cm. 

Apparently, plant height increases when NEB applied at an earlier stage of seed 

bed and field application with an optimum rate and proper timing.   

 

 

 

 

 

 

 

 

 

 

 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as 

affected by different   fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 97.24 100.61 99.26 297.11 99.04f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 114.25 117.24 114.28 345.77 115.26a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 118.23 115.24 115.47 348.94 116.31a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 109.21 107.26 110.23 326.70 108.90cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 114.31 116.27 114.16 344.74 114.91a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 112.64 115.16 113.27 341.07 113.69ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 115.03 113.28 111.27 339.58 113.19ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 113.28 111.16 112.34 336.78 112.26abc 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 107.26 109.23 107.36 323.85 107.95de 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 105.27 108.08 106.23 319.58 106.53de 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 108.03 106.12 106.56 320.71 106.90de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 104.35 107.28 106.46 318.09 106.03e 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 105.24 105.47 106.32 317.03 105.68e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 110.26 108.87 111.63 330.76 110.25bcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 107.13 106.94 108.27 322.34 107.45de 

CV% 1.27 

HSD (0.05) 4.21 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (%MC) 

The effect of the different treatments on grain yield is presented on Table 9 and 

Table 10. Comparison of treatment means based on number and frequency of applications 

with different dosage of NEB at seed bed and field application provided statistically 

significant increase in grain yield as presented on Appendix table 9b and Appendix Table 

10b. 

The results revealed that application of 300 ml/ha NEB at sowing, 7 DAS, (10 & 

45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3), 420 ml/ha NEB at sowing,



7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2) and 

240 ml/ha NEB at sowing, 7 DAS, (10, 25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T5) were insignificant to each other, however attained the highest grain 

yield of  (24.02 kg/plot) 9.61 tons/ha , (23.57 kg/plot) 9.43 tons/ha and (23.43 kg/plot) 9.37 

tons/ha, respectively. 

The plants applied at the rate of 180 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6), 180 ml/ha NEB at sowing, 7 DAS, 

(10 & 25) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) and 180 ml/ha 

NEB at sowing, 7 DAS, (25 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T8) were also insignificant to each other but gained a significantly higher grain yield of 

(23.15 kg/plot) 9.26 tons/ha , (23.10 kg/plot) 9.24 tons/ha and (23.05 kg/plot) 9.2 tons/ha, 

respectively. In addition, application of 150 ml/ha NEB at sowing, (7, 14) DAS and 25 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14) provided a comparable 

results to (T6, T7 and T8) with an average grain yield of (22.56 kg/plot) 9.03 tons/ha. 

Application of 180 ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T4) also produced a significantly higher grain yield of 

(21.69 kg/plot) 8.68 tons/ha, however comparable to the plants applied at the rate of 120 

ml/ha NEB at sowing, 7 DAS, and 25 DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T9) with an average yield of (21.22 kg/plot) 8.49 tons/ha.  

Moreover, the plants applied at the rate of 120 ml/ha NEB at (7, 14) DAS and 25 

DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15), 90 ml/ha NEB at sowing, 

7 and 14 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) and 60 ml/ha NEB 

at sowing and 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) that had no 

significant effect to each other also obtained a significantly heavier grain yield at harvest 

of (20.81 kg/plot) 8.32 tons/ha , (20.60 kg/plot) 8.24 tons/ha and (20.15 kg/plot) 8.06 

tons/ha, respectively. 

Furthermore, the application of 60 ml/ha NEB at (7 and 14) DAS + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T12) and 120 ml/ha NEB at sowing + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T13) that were not significant to each other gained a 

significantly lighter grain yield at harvest with an average of (20.00 kg/plot) 8.00 tons/ha , 

(19.84 kg/plot) 7.94 tons/ha, respectively. However, both of them were significantly 

heavier than the plants applied at the rate of 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T1) with a lightest grain yield of (17.08 kg/plot) 6.83 tons/ha. 

Increasing yield was obtained by proper absorption of nutrient when applied with 

NEB as foliar spray and NPK fertilizer at 3 split of application. It is mainly affects the 

plants as applied at earlier stage on seed bed and field application. It is when plants applied 

with only two times at seed bed and two times at field application during vegetative stage 

and earlier reproductive stage of plant development, respectively. 

 

 



Table 9. Computed grain yield kilogram per plot based on 14 % MC as affected by 

different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.40 17.00 16.85 51.25 17.08f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 23.25 23.80 23.65 70.70 23.57a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 23.80 23.75 24.50 72.05 24.02a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 21.85 22.60 20.62 65.07 21.69bcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 23.35 23.50 23.45 70.30 23.43a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 23.45 22.70 23.30 69.45 23.15ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 23.25 23.40 22.65 69.30 23.10ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 22.60 23.34 23.21 69.15 23.05ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 20.20 21.25 22.20 63.65 21.22cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 19.75 20.25 20.45 60.45 20.15de 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 20.42 21.12 20.25 61.79 20.60de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 19.85 19.60 20.55 60.00 20.00e 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 19.60 20.42 19.50 59.52 19.84e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 22.74 21.90 23.05 67.69 22.56abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 21.25 20.52 20.65 62.42 20.81de 

CV% 2.49 

HSD (0.05) 1.62 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 



Table 10. Computed grain yield ton per hectare based on 14 % MC as affected by different  

fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 6.96 6.80 6.74 20.50 6.83f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 9.30 9.52 9.46 28.28 9.43a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 9.52 9.50 9.80 28.82 9.61a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 8.74 9.04 8.25 26.03 8.68bcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 9.34 9.40 9.38 28.12 9.37a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 9.38 9.08 9.32 27.78 9.26ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 9.30 9.36 9.06 27.72 9.24ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 9.04 9.34 9.28 27.66 9.22ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 8.08 8.50 8.88 25.46 8.49cde 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 7.90 8.10 8.18 24.18 8.06de 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 8.17 8.45 8.10 24.72 8.24de 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 7.94 7.84 8.22 24.00 8.00e 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 7.84 8.17 7.80 23.81 7.94e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 9.10 8.76 9.22 27.08 9.03abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 8.50 8.21 8.26 24.97 8.32de 

CV%      2.49 

HSD (0.05)      0.65 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

 

 

 

 

 

 

 

 



Percent Milling Recovery (%MR) 

Table 11 shows the data gathered on percent milling recovery of rice as affected by 

different treatment combinations after harvest. Statistical analysis revealed a highly 

significant effect on percent milling recovery of rice among all treatments over control 

plants, (Appendix Table 11b).  

The results revealed that the plants applied at the rate of 300 ml/ha NEB at sowing, 

7 DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) provided 

a significantly highest percent milling recovery of 68.54% however, comparable to other 

treatment combinations (T2, T5, T6, T8, T4, T7, T14, T9, T15 and T11).  

Moreover, the plants applied at the rate of 60 ml/ha NEB at sowing and 7 DAS + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10), 60 ml/ha NEB at (7 and 14) DAS + 

6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) and 120 ml/ha NEB at sowing + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) which were not significant to each 

other also obtained a significantly higher percent milling recovery of 67.52%, 67.41% and 

67.22%, respectively. The no NEB control plants applied with only 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T1) achieved significantly lowest percent milling recovery 

of 65.03%.  

Practically, the percent milling recovery of the grain indicates that among all 

treatment combinations had comparable effect to each other, however higher than the 

control plants. It can happen when the allowable % moisture content of the grain was 

reached before milling.   



Table 11. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 64.84 65.73 64.52 195.09 65.03c 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 68.42 68.36 67.92 204.70 68.23ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 68.68 68.52 68.43 205.63 68.54a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 67.85 68.22 68.05 204.12 68.04ab 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 68.36 68.41 67.88 204.65 68.22ab 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 68.26 67.75 68.24 204.25 68.08ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 68.21 67.57 68.24 204.02 68.01ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 67.63 68.53 

68` 

.06 
204.22 68.07ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 68.03 67.84 67.67 203.54 67.85ab 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 67.34 67.72 67.51 202.57 67.52b 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 67.36 67.56 67.84 202.76 67.59ab 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 67.35 67.28 67.59 202.22 67.41b 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 66.89 67.26 67.52 201.67 67.22b 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 67.26 68.18 68.23 203.67 67.89ab 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 68.02 67.52 67.63 203.17 67.72ab 

CV%      0.49 

HSD (0.05)      1.02 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

 

 

 

 

 

 

 

 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION

 This study trial was conducted from August 2021 to November 2021 to measure 

the impact of NEB on agronomic growth and grain yield of rice, evaluating the impact of 

NEB applied to the seed bed stage only versus NEB applied at seed bed and field 

applications. 

The study trial was arranged in Randomized Complete Block Design (RCBD) with (3) 

replications and fifteen (15) treatments that were randomly assigned. The study was 

designed to assess NEB by applying 60 ml/ha NEB to seed bed at sowing and 7 DAS with 

120 ml/ha NEB to 1, 2 or 3 field applications; to measure the impact of 60 ml/ha NEB to 

seed bed at sowing and 7 DAS with 60 ml/ha NEB to 1, 2 or 3 field applications; to 

determine the effective seed bed application only by evaluating 60, 90 and 120 ml/ha NEB 

with 1, 2 or 3 sprays and to determine the seed bed optimal timing of application if 2 or 3 

seed bed sprays with 60 ml/ha NEB single follow-up field applications. 

The following are significant findings observed on the duration of the study trial. 

1. Evaluation of fifteen treatments revealed that the plants applied with NEB increased

all agronomic growth metrics and grain yield. The increase in grain yield was

statistically significant among treatment combinations.

2. The highest yield was produced from the application of 300 ml/ha NEB at sowing, 7

DAS, (10 & 45) DAT + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) yielding

(24.02 kg/plot) 9.61 tons/ha and had significant increase over all remaining treatments.

3. The untreated control plants produced the lowest count of tiller at 30 DAT and harvest,

few number of panicle, few count of spikelet per panicle, lowest percent filled spikelet

per panicle, lightest weight of 1000 grain, shortest plant height at 30 DAT and harvest,

lowest grain yield and lowest percent milling recovery compared to plants with

treatment combinations applied with NEB at different rate and timing of application

that was evaluated.

4. Based on the results, in order to produce the highest yield of (24.02 kg/plot) 9.61

tons/ha, the application of 300 ml/ha NEB at sowing, 7 DAS, (10 & 45) DAT + 6

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) is recommended.

5. The results of soil analysis had an important role in determining the availability of the

nutrient present in the soil and serves as guide to apply an optimum amount of NPK

fertilizer and other trace elements for growing plants. Significant difference was

observed from soil pH of plots T1 and T2 before transplanting and after harvesting of

rice. Treatment 2 gained higher pH level over Treatment 1 in all replication, thus the

availability of nutrients increased when applied with NEB.

6. In addition, the presence of organic matter in the soil when applied with NEB increased

based on the laboratory results. Treatments 2 in all replication gained 24.64%,

146.58% and 98.73% increased of Organic Matter over the Treatments 1, respectively.



Table 12a. Summary of agronomic data and grain yield  

TREATMENTS 
Tiller 

count at 

30 DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

Number 

of 

spikelet 

per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 –No NEB (Control) 19.17h 18.37g 17.53i 137.10h 80.96d 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
30.10ab 29.80a 29.17ab 196.67ab 94.54a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
30.60a 30.10a 29.50a 205.33a 95.32a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
27.43cde 27.03cd 26.57def 181.53de 90.97abc 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
29.33abc 28.87ab 28.33abc 191.90bc 94.44a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
28.73abcd 28.37abc 27.90bcd 188.37bcd 94.61a 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
28.33bcd 27.83bcd 27.43cd 188.03bcd 94.34ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
28.00bcde 27.50bcd 27.10cde 185.63cd 94.26ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
27.27cde 26.80cde 26.37def 179.03def 90.75abc 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

25.87efg 25.00ef 24.43gh 170.33fg 89.21bc 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

26.67def 26.03de 25.43fg 172.70efg 90.69abc 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

24.60fg 23.97f 23.50h 168.23g 88.65c 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

24.30g 23.67f 23.23h 167.40g 88.47c 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
27.83cde 27.43bcd 26.90cdef 183.10cd 92.46abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
26.87de 26.33de 25.73efg 179.67def 91.28abc 

CV% 1.88 2.25 1.96 1.87 1.86 

HSD (0.05)  1.80 1.54 10.15 5.15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 12b. Summary of agronomic data and grain yield 

TREATMENTS 
Weight 

of 1000 

grains 

(g) 

Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

 (cm) 

Grain 

Yield 

(kg/ha) 

Grain 

Yield 

(tons/ha) 

Percent 

Milling 

Recovery 

(%) 

T1 –No NEB (Control) 25.13e 61.33f 99.04f 17.08f 6.83f 65.03c 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
28.40ab 75.06ab 115.26a 23.57a 9.43a 68.23ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
28.54a 75.60a 116.31a 24.02a 9.61a 68.54a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
27.86abcd 69.36cde 108.90cde 21.69bcd 8.68bcd 68.04ab 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
28.19abc 73.86abc 114.91a 23.43a 9.37a 68.22ab 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
28.16abc 72.29abcd 113.69ab 23.15ab 9.26ab 68.08ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
28.13abcd 72.23abcd 113.19ab 23.10ab 9.24ab 68.01ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
28.04abcd 70.90abcde 112.26abc 23.05ab 9.22ab 68.07ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
27.76abcd 68.97cde 107.95de 21.22cde 8.49cde 67.85ab 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS 

27.64bcd 68.22de 106.53de 20.15de 8.06de 67.52b 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

27.75abcd 68.42de 106.90de 20.60de 8.24de 67.59ab 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS 

27.55cd 67.91de 106.03e 20.00e 8.00e 67.41b 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing 

27.36d 66.91e 105.68e 19.84e 7.94e 67.22b 

T14 – Seed Bed + Field Apps of 

NEB Seed Bed: 30ml at sowing, 7, 14 DAS 

Field: 60ml at 25 DAT 

27.94abcd 70.27bcde 110.25bcd 22.56abc 9.03abc 67.89ab 

T15 – Seed Bed + Field Apps of 

NEB Seed Bed: 30ml at 7 and 14 DAS 

Field: 60ml at 25 DAT 

27.80abcd 68.60de 107.45de 20.81de 8.32de 67.72ab 

CV% 0.94 2.44 1.27 2.49 2.49 0.49 

HSD (0.05) 0.79 5.17 4.21 1.62 0.65 1.02 
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills 

as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 18.20 18.70 20.60 57.50 19.17h 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 30.40 29.20 30.70 90.30 30.10ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 29.80 31.20 30.80 91.80 30.60a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 27.20 27.70 27.40 82.30 27.43cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 30.10 29.20 28.70 88.00 29.33abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 28.60 29.20 28.40 86.20 28.73abcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.90 28.60 28.50 85.00 28.33bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 28.40 28.00 27.60 84.00 28.00bcde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 27.60 27.40 26.80 81.80 27.27cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 26.40 26.70 24.50 77.60 25.87efg 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 26.60 27.30 26.10 80.00 26.67def 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 25.30 24.60 23.90 73.80 24.60fg 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 24.60 23.20 25.10 72.90 24.30g 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 27.60 28.10 27.80 83.50 27.83cde 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 26.80 27.10 26.70 80.60 26.87de 

CV% 2.66 

HSD (0.05) 2.17 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2413   0.1207 0.23 3.34 5.45 

Treatment 14 331.7213 23.6944 46.06** 2.04 2.75 

Error 28   14.4053   0.5145 

Total 44 346.3680 

** = Highly significant 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills  

as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.90 18.00 19.20 55.10 18.37g 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 30.10 29.00 30.30 89.40 29.80a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 29.50 31.00 29.80 90.30 30.10a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 26.80 27.30 27.00 81.10 27.03cd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 29.40 29.00 28.20 86.60 28.87ab 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 28.20 28.90 28.00 85.10 28.37abc 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 27.30 28.20 28.00 83.50 27.83bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 27.80 27.60 27.10 82.50 27.50bcd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 27.10 27.00 26.30 80.40 26.80cde 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 25.40 26.00 23.60 75.00 25.00ef 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 26.00 26.50 25.60 78.10 26.03de 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 24.50 24.00 23.40 71.90 23.97f 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 23.70 23.00 24.30 71.00 23.67f 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 27.30 27.70 27.30 82.30 27.43bcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 26.10 26.70 26.20 79.00 26.33de 

CV%      2.25 

HSD (0.05)      1.80 

 

 

Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.0453     0.5227 1.47 3.34 5.45 

Treatment 14 360.1213   25.7230 72.45** 2.04 2.75 

Error 28     9.9413     0.3550    

Total 44 371.1080     

** = Highly significant 

 

 

 

 

 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills 

as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.30 16.90 18.40 52.60 17.53i 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 29.50 28.40 29.60 87.50 29.17ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 29.20 29.70 29.60 88.50 29.50a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 26.20 27.00 26.50 79.70 26.57def 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 28.70 28.50 27.80 85.00 28.33abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 27.70 28.40 27.60 83.70 27.90bcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 27.00 27.80 27.50 82.30 27.43cd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 27.30 27.20 26.80 81.30 27.10cde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 26.70 26.40 26.00 79.10 26.37def 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 24.80 25.20 23.30 73.30 24.43gh 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 25.20 26.00 25.10 76.30 25.43fg 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 23.60 23.80 23.10 70.50 23.50h 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 23.40 22.60 23.70 69.70 23.23h 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 26.80 27.10 26.80 80.70 26.90cdef 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 25.80 26.00 25.40 77.20 25.73efg 

CV% 1.96 

HSD (0.05) 1.54 

Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 

randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.4818      0.2409 0.93 3.34 5.45 

Treatment 14 372.7431 26.6245 102.61** 2.04 2.75 

Error 28     7.2649  0.2595 

Total 44 380.4898 

** = Highly significant 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 136.40 140.10 134.80 411.30 137.10h 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 195.20 201.40 193.40 590.00 196.67ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 206.30 200.80 208.90 616.00 205.33a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 182.40 178.80 183.40 544.60 181.53de 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 189.50 192.80 193.40 575.70 191.90bc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 192.10 187.60 185.40 565.10 188.37bcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 184.30 186.70 193.10 564.10 188.03bcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 181.60 190.20 185.10 556.90 185.63cd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 179.20 181.20 176.70 537.10 179.03def 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 170.30 167.20 173.50 511.00 170.33fg 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 173.20 176.20 168.70 518.10 172.70efg 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 171.50 167.80 165.40 504.70 168.23g 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 164.20 167.50 170.50 502.20 167.40g 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 184.30 180.20 184.80 549.30 183.10cd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 178.60 180.70 179.70 539.00 179.67def 

CV%      1.87 

HSD (0.05)      10.15 

 

 

Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest  

based on 10 randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2         3.7124    1.8562   0.16 3.34 5.45 

Treatment 14 10569.4698 754.9621 67.03** 2.04 2.75 

Error 28     315.3542   11.2627    

Total 44 10888.5364     

** = Highly significant 

 

 

 

 

 



Appendix Table 5a. Percent (%) filled spikelet per panicle at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 82.63 80.62 79.63 242.88 80.96d 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 93.78 95.62 94.23 283.63 94.54a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 95.12 96.51 94.34 285.97 95.32a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 90.87 92.63 89.41 272.91 90.97abc 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 93.38 95.21 94.72 283.31 94.44a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 94.26 95.23 94.34 283.83 94.61a 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 93.43 95.32 94.26 283.01 94.34ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 94.18 93.26 95.34 282.78 94.26ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 91.26 88.26 92.74 272.26 90.75abc 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 87.26 91.73 88.64 267.63 89.21bc 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 91.52 93.20 87.34 272.06 90.69abc 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 88.33 90.21 87.42 265.96 88.65c 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 90.21 87.65 87.56 265.42 88.47c 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 92.34 93.17 91.87 277.38 92.46abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 87.26 93.27 93.32 273.85 91.28abc 

CV% 1.86 

HSD (0.05) 5.15 

Appendix Table 5b. Analysis of variance on percent (%) filled spikelet per panicle at harvest 

based on 10 randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   11.9615   5.9807 2.06 3.34 5.45 

Treatment 14 581.2513 41.5179 14.29** 2.04 2.75 

Error 28   81.3451   2.9052 

Total 44 674.5579 

** = Highly significant 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer 

treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 25.21 25.52 24.67 75.40 25.13e 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 28.42 28.31 28.46 85.19 28.40ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 28.63 28.51 28.47 85.61 28.54a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 27.67 28.15 27.77 83.59 27.86abcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 28.36 28.22 27.98 84.56 28.19abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 28.27 27.89 28.32 84.48 28.16abc 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 27.79 28.26 28.33 84.38 28.13abcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 28.22 27.91 27.98 84.11 28.04abcd 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 28.11 27.56 27.61 83.28 27.76abcd 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 27.43 28.04 27.46 82.93 27.64bcd 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 27.61 28.08 27.57 83.26 27.75abcd 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 27.56 27.38 27.72 82.66 27.55cd 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 27.38 27.42 27.28 82.08 27.36d 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 28.18 27.88 27.76 83.82 27.94abcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 27.63 27.54 28.24 83.41 27.80abcd 

CV%      0.94 

HSD (0.05)      0.79 

 

 

Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by  

different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0414 0.0207    0.30 3.34 5.45 

Treatment 14 26.1626 1.8688 27.16** 2.04 2.75 

Error 28   1.9269 0.0688      

Total 44 28.1309     

** = Highly significant 

 

 

 

 

 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 62.54 60.26 61.20 184.00 61.33f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 74.26 75.18 75.73 225.17 75.06ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 75.72 74.87 76.21 226.80 75.60a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 71.24 67.21 69.63 208.08 69.36cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 74.21 73.52 73.84 221.57 73.86abc 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 72.83 70.84 73.21 216.88 72.29abcd 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 73.26 69.87 73.56 216.69 72.23abcd 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 73.18 67.28 72.24 212.70 70.90abcde 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 67.25 69.46 70.21 206.92 68.97cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 66.87 70.53 67.26 204.66 68.22de 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 67.92 69.46 67.87 205.25 68.42de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 70.08 67.24 66.41 203.73 67.91de 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 69.26 66.21 65.27 200.74 66.91e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 68.24 70.36 72.21 210.81 70.27bcde 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 67.34 70.18 68.27 205.79 68.60de 

CV% 2.44 

HSD (0.05) 5.17 

Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 

randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      5.6040    2.8020 0.96 3.34 5.45 

Treatment 14  543.1010 38.7929 13.26** 2.04 2.75 

Error 28    81.8967   2.9249 

Total 44  630.6017 

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 97.24 100.61 99.26 297.11 99.04f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 114.25 117.24 114.28 345.77 115.26a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 118.23 115.24 115.47 348.94 116.31a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 109.21 107.26 110.23 326.70 108.90cde 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 114.31 116.27 114.16 344.74 114.91a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 112.64 115.16 113.27 341.07 113.69ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 115.03 113.28 111.27 339.58 113.19ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 113.28 111.16 112.34 336.78 112.26abc 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 107.26 109.23 107.36 323.85 107.95de 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 105.27 108.08 106.23 319.58 106.53de 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 108.03 106.12 106.56 320.71 106.90de 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 104.35 107.28 106.46 318.09 106.03e 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 105.24 105.47 106.32 317.03 105.68e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 110.26 108.87 111.63 330.76 110.25bcd 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 107.13 106.94 108.27 322.34 107.45de 

CV%      1.27 

HSD (0.05)      4.21 

 

 

Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10  

randomly selected sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     1.5534   0.7767 0.40 3.34 5.45 

Treatment 14 920.1625 65.7259 33.86** 2.04 2.75 

Error 28   54.3452   1.9409    

Total 44 976.0612       

** = Highly significant 

 

 

 

 

 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by 

different fertilizer treatments.  

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 17.40 17.00 16.85 51.25 17.08f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 23.25 23.80 23.65 70.70 23.57a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 23.80 23.75 24.50 72.05 24.02a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 21.85 22.60 20.62 65.07 21.69bcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 23.35 23.50 23.45 70.30 23.43a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 23.45 22.70 23.30 69.45 23.15ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 23.25 23.40 22.65 69.30 23.10ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 22.60 23.34 23.21 69.15 23.05ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 20.20 21.25 22.20 63.65 21.22cde 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 19.75 20.25 20.45 60.45 20.15de 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 20.42 21.12 20.25 61.79 20.60de 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 19.85 19.60 20.55 60.00 20.00e 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 19.60 20.42 19.50 59.52 19.84e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 22.74 21.90 23.05 67.69 22.56abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 21.25 20.52 20.65 62.42 20.81de 

CV% 2.49 

HSD (0.05) 1.62 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 

14 % MC as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      0.2284    0.1142 0.40 3.34 5.45 

Treatment 14  152.0971   10.8641 37.59** 2.04 2.75 

Error 28     8.0919   0.2890 

Total 44 160.4174 

** = Highly significant 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by  

different fertilizer treatments.  

Treatment 

Application 

Rate,  

ml/ha 

 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 6.96 6.80 6.74 20.50 6.83f 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10, 25 and 45 DAT  
420 9.30 9.52 9.46 28.28 9.43a 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 10 and 45 DAT 
300 9.52 9.50 9.80 28.82 9.61a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 120ml at 25 DAT 
180 8.74 9.04 8.25 26.03 8.68bcd 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10, 25 and 45 DAT 
240 9.34 9.40 9.38 28.12 9.37a 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 45 DAT 
180 9.38 9.08 9.32 27.78 9.26ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 10 and 25 DAT 
180 9.30 9.36 9.06 27.72 9.24ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 and 45 DAT 
180 9.04 9.34 9.28 27.66 9.22ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS                                                         

Field: 60ml at 25 DAT 
120 8.08 8.50 8.88 25.46 8.49cde 

T10 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing and 7 DAS                                                          

60 7.90 8.10 8.18 24.18 8.06de 

T11 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS                                                         

90 8.17 8.45 8.10 24.72 8.24de 

T12 – Seed Bed Only NEB Apps                           
Seed Bed: 30ml at 7 DAS and 14 DAS                                                          

60 7.94 7.84 8.22 24.00 8.00e 

T13 – Seed Bed Only NEB Apps                           
Seed Bed: 120ml at sowing  

120 7.84 8.17 7.80 23.81 7.94e 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS                                                         

Field: 60ml at 25 DAT 
150 9.10 8.76 9.22 27.08 9.03abc 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS                                                         

Field: 60ml at 25 DAT 
120 8.50 8.21 8.26 24.97 8.32de 

CV%      2.49 

HSD (0.05)      0.65 

 

 

Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on  

14 % MC as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0365 0.0182 0.39 3.34 5.45 

Treatment 14 24.3313   1.7379 37.57** 2.04 2.75 

Error 28   1.2951 0.0463      

Total 44 25.6629     

** = Highly significant 

 

 

 

 

 



Appendix Table 11a. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, 

ml/ha 

Replication 

Total Mean 

I II III 

T1 –No NEB (Control) - 64.84 65.73 64.52 195.09 65.03c 

T2 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10, 25 and 45 DAT  
420 68.42 68.36 67.92 204.70 68.23ab 

T3 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 10 and 45 DAT 
300 68.68 68.52 68.43 205.63 68.54a 

T4 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 120ml at 25 DAT 
180 67.85 68.22 68.05 204.12 68.04ab 

T5 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10, 25 and 45 DAT 
240 68.36 68.41 67.88 204.65 68.22ab 

T6 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 45 DAT 
180 68.26 67.75 68.24 204.25 68.08ab 

T7 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 10 and 25 DAT 
180 68.21 67.57 68.24 204.02 68.01ab 

T8 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 and 45 DAT 
180 67.63 68.53 

68` 

.06 
204.22 68.07ab 

T9 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing and 7 DAS 

Field: 60ml at 25 DAT 
120 68.03 67.84 67.67 203.54 67.85ab 

T10 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing and 7 DAS 

60 67.34 67.72 67.51 202.57 67.52b 

T11 – Seed Bed Only NEB Apps
Seed Bed: 30ml at sowing, 7 DAS, 14 DAS 

90 67.36 67.56 67.84 202.76 67.59ab 

T12 – Seed Bed Only NEB Apps
Seed Bed: 30ml at 7 DAS and 14 DAS 

60 67.35 67.28 67.59 202.22 67.41b 

T13 – Seed Bed Only NEB Apps
Seed Bed: 120ml at sowing 

120 66.89 67.26 67.52 201.67 67.22b 

T14 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at sowing, 7, and 14 DAS 

Field: 60ml at 25 DAT 
150 67.26 68.18 68.23 203.67 67.89ab 

T15 – Seed Bed + Field Apps of NEB 
Seed Bed: 30ml at 7 DAS and 14 DAS 

Field: 60ml at 25 DAT 
120 68.02 67.52 67.63 203.17 67.72ab 

CV% 0.49 

HSD (0.05) 1.02 

Appendix Table 11b. Analysis of variance on milling recovery (%) per plot as affected by different 

fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1277 0.0638 0.56 3.34 5.45 

Treatment 14 27.9077 1.9934 17.55** 2.04 2.75 

Error 28  3.1797 0.1136 

Total 44 31.2151 

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 15 days after transplanting 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10, 25 & 45) @ 420 ml/ha 

T3– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (10 & 45) DAT @ 300 ml/ha
T4– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 180 ml/ha 

T6– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10 & 45) DAT @ 180 ml/ha 

T5– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10, 25 & 45) DAT @ 240 ml/ha 

T7– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at (10 & 25) DAT @ 180 ml/ha 

T8– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (25 & 45) DAT @ 180 ml/ha

T9– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 120 ml/ha 

T10– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) @ 60 ml/ha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T11– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) @ 90 ml/ha 

 

T12– RR of NPK fertilizer + NEB at (7 & 14) DAS 

@ 60 ml/ha 

 

T13– RR of NPK fertilizer + NEB at sowing @  

120 ml/ha 

 

T14– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) + NEB at 25 DAT@ 150 ml/ha 

  

T15- RR of NPK fertilizer + NEB at (7 & 14 DAS) + 

NEB at 25 DAT @ 120 ml/ha 

 



Figure 2. Representative sample plots per treatment at 30 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10, 25 & 45) @ 420 ml/ha 

T3– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (10 & 45) DAT @ 300 ml/ha 

T4– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 180 ml/ha 

T5– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10, 25 & 45) DAT @ 240 ml/ha 

T6– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (10 & 45) DAT @ 180 ml/ha 

T7– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at (10 & 25) DAT @ 180 ml/ha 

 

T8– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (25 & 45) DAT @ 180 ml/ha 

 

T9– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 120 ml/ha 

 

T10– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) @ 60 ml/ha 

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T11– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) @ 90 ml/ha 

 

T12– RR of NPK fertilizer + NEB at (7 & 14) DAS 

@ 60 ml/ha 

 

T13– RR of NPK fertilizer + NEB at sowing @ 120 

ml/ha 

 

T14– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) + NEB at 25 DAT@ 150 ml/ha 

  

T15- RR of NPK fertilizer + NEB at (7 & 14 DAS) + 

NEB at 25 DAT @ 120 ml/ha 

 



Figure 3. Representative sample plots per treatment at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 120 ml/ha 

 

T10– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) @ 60 ml/ha 

 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (10, 25 & 45) @ 420 ml/ha 

T3– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (10 & 45) DAT @ 300 ml/ha 

T4– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at 25 DAT @ 180 ml/ha 

T5– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10, 25 & 45) DAT @ 240 ml/ha 

T6– RR of NPK fertilizer + NEB at (sowing & 7 DAS) + 

NEB at (10 & 45) DAT @ 180 ml/ha 

T7– RR of NPK fertilizer + NEB at (sowing & 7 

DAS) + NEB at (10 & 25) DAT @ 180 ml/ha 

 

T8– RR of NPK fertilizer + NEB at (sowing & 7 DAS) 

+ NEB at (25 & 45) DAT @ 180 ml/ha 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T15- RR of NPK fertilizer + NEB at (7 & 14 DAS) + 

NEB at 25 DAT @ 120 ml/ha 

 

T14– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) + NEB at 25 DAT@ 150 ml/ha 

  

T13– RR of NPK fertilizer + NEB at sowing  

@ 120 ml/ha 

 

T11– RR of NPK fertilizer + NEB at (sowing, 7 & 14 

DAS) @ 90 ml/ha 

 

T12– RR of NPK fertilizer + NEB at (7 & 14) DAS 

@ 60 ml/ha 

 



Figure 4. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 15 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 30 days after transplanting 



Experimental view of the area at harvest 



Figure 5. Field activities of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Counting of tillers at 30 DAT 

Measuring of plant height at 30 DAT 



Counting of tillers at harvest 

Measuring of plant height at harvest 

Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 
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ABSTRACT 

This study was conducted to measure the effect of NEB on 

agronomic growth metrics and grain yield of inbred rice when 

NEB Root Exudates was applied as a seed soak and/or seed bed 

application only (no applications of NEB after transplanting). The 

study trial was arranged in Randomized Complete Block Design 

(RCBD) with (3) replications and fifteen (15) treatments that 

were randomly assigned. The study was designed to evaluate the 

response of seed soak only application recommendations at 60, 

120, 180 and 240 ml NEB per kg rice seed to determine the best 

dosage response for single seed soak application with the same 

recommended rate of NPK fertilizers.  Incubation applied (0.3 

and 0.6 ml/kg) and seed bed application at sowing and 7 days after 

sowing at 30, 60 and 120 ml/400m2 seed bed were also tested in 

various combinations.   All treatments received the same fertilizer 

dosage totaling 6 bags/ha applied at 5, 25, and 45 days after 

transplanting. 

The results showed a highly significant effect on count of tiller at 

30 DAT and harvest, number of panicle, count of spikelet per 

panicle, percent filled spikelet per panicle, weight of 1000 grain, 

plant height at 30 DAT and harvest, grain yield and percent 

milling recovery. The highly significant effect of NEB on grain 

yield at 8.70 tons/ha, which was the highest yielding treatment, 

was obtained from the 240 ml/100 kg seed soak.    

Research findings revealed that in order to produce the highest 

grain yield increase of 8.70 tons/ha, versus the same fertilizer 

control of 5.66 tons/ha, resulting in a gain of 3.04 tons/ha it is 

recommended to apply a 240 ml/100 kg seed of NEB as a seed 

soak application.    



I. INTRODUCTION 

 

Philippines ranked eighth in world rice production in 2018 that annually produced 26 

MT and 3.83 tons per hectare average yield. According to (FAOSTAT, 2020). Rice is the 

staple food for about 80 percent of Filipinos. It is also served as the most important 

agricultural crop in the country and a major source of income for millions of Filipino 

farmers. 

Nowadays, farmers seriously focus on how to alleviate rice production cost and 

increasing yield.  Mainly, the constant increasing input cost of rice farmers is allotted to 

NPK fertilizers and it is becoming the major challenge that needs consideration in growing 

of rice. Foliar application has been studied to stimulate plant roots to enhance the 

absorption of all nutrient requirements. It can also be an alternative nutrient that can reduce 

the huge amount of NPK fertilizers usage of the farmers to lighten this problem.  

NEB root exudates promotes growth and development of the whole plants that will 

make it more vigorous starting from seedling progress prior to transplanting. The overall 

effect of product is to make plants more efficient on using applied fertilizer as well as to 

survive in soils of low fertility level. Higher yield increase of crops is greatly achieved 

when have access to additional nutrients.  

This study was conducted to determine the effect of NEB at seed only application on 

growth metrics and yield increase of rice.  

 

II. OBJECTIVES 

1. Determine the impact (visually, agronomic factors such as tiller and panicle count and 

grain yield) of applying NEB as a seed soak and/or seed bed application without 

applications of NEB after transplanting, and determine the best dosage rate and 

application combination.    

III. METHODOLOGY 

 

1. Land Preparation 

A lowland irrigated farm with an approximate area measuring 2000 m2 was 

thoroughly prepared by double pass plowing and harrowing operations to cultivate the 

soil thoroughly and removed previous vegetation in the area as well as the growth of 

unwanted weeds using a mechanical farm tractor and hand tractor. Levelling was also 

accomplished to evenly allocate the irrigation in every plots. Proper land preparation 

was done to obtain good soil tilth. Levees were also constructed to prevent the leaching 

of fertilizer to adjacent plots.   

2. Crop Variety and Planting Method 

NSIC 222 rice variety was utilized and procured from a registered local seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for proper 

seedling growth based on farmer’s practice of nursery preparation and management. 

Twenty (20) day old seedlings were transplanted in straight line method using 2-3 



seedlings per hill with a planting distance of 20 x 20 centimeters between hills and 

rows.  

3. Fertilization

The NPK fertilizer recommendation of 6 bangs/ha was provided by AGMOR, Inc. 

and the sources were 14-14-14 and 46-0-0 (Urea). The NPK fertilizers was applied in 

three split applications where 100 kg/ha of (14-14-14) was applied at basal (5 DAT), 

100 kg/ha Urea was applied at tiller stage (25 DAT) and 100 kg/ha Urea at panicle 

initiation stage (45 DAT). NEB was applied in seed soak, incubation and foliar spray 

at seed bed as stated in the treatment summary.   

4. Insects and Pests, Diseases and Weeds Control

Insect pests and diseases were controlled using the registered and recommended 

rates of insecticides and fungicides for rice. Weed control was done through the use of 

herbicides while manual weeding was done by pulling remaining weeds when 

herbicide is not advisable to apply at reproductive stage.  

5. Drainage and Irrigation

The irrigation for plots were maintained 3 cm depth of water as per requirement 

of the crop in non-stress treatment. Drainage of rice field was properly designed and 

constructed by creating network. Repairing of bunds were also done such as the holes 

and cracks to avoid fertilizer leaching to adjacent plots. 

6. Harvesting

Harvesting and yield data gathering was manually done at maturity stage of the 

grain at 91 days after planting. 

IV. TREATMENT SUMMARY

The following treatment summary including the rates and time of application were

evaluated:



 
 

 

V. EXPERIMENTAL DESIGN  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into fifteen (15) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Levees were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

 

VI. DATA GATHERED 
 

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were 

counted based on 10 randomly selected sample hills per plot.  

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner 

row were randomly taken and counted per plot.  

3. Panicle count at harvest - The number of panicle per plot at harvest were counted 

based on 10 randomly selected sample hills per plot. 

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by 

counting the number of grain per panicle consisting of both filled and unfilled grain 

from 10 randomly selected sample hills per plot. 

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula 

below based on 10 randomly selected sample hills per plot. 

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
 𝒙 100   

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains 

randomly chosen from the sample corrected to 14% moisture content (MC). 

Moisture content was determined by using moisture meter. 



7. Average plant height at 30 DAT (cm) – Height was measured from the base of the

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample

hills per plot.

8. Average plant height at harvest (cm) – Height was measured from the base of the

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample

hills per plot.

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the

harvest area at least (2.5 m x 2.5 m) at 14% MC using the following formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

25 𝑚2

𝑝𝑙𝑜𝑡

10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield

from the area and was converted into tons per hectare at 14% MC using the following

formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄

11. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the

weight of milled rice to the total weight of grain, expressed in percent using the

following formula.

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100

VII. STATISTICAL ANALYSIS

Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level. 



VIII. EXPERIMENTAL FIELD LAY-OUT 
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IX. RESULTS AND DISCUSSION

The results revealed its significance to different fertilizer treatments and the 

discussions of the effect of NEB on the agronomic parameters and yield increase of rice. 

This study also presented the impact of various combinations of different rate, time and 

method of application at seed only of NEB with the same recommended rate of NPK 

fertilizers. 

Average tiller count at 30 DAT 

Table 1 presented the effect of different treatment combinations on tiller count at 

30 DAT and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.).  

Comparison among means revealed that the application of 240 ml/100 kg seed of 

NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly 

obtained a highest tiller count at 30 DAT with an average of 28.37 cm.  

Nevertheless, this treatment was comparable to the application of 180 ml/100 kg 

seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14), 120 

ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T2) and 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 of NEB at Seedbed 7 

DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) that had no significant effect 

to each other with an average of 27.33, 27.10 and 27.03, respectively.  

In addition, the plants applied at the rate of 120 ml/400m2 of NEB at Seedbed 

Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) and 60 ml/100 kg seed of 

NEB at Incubation + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T13) were also insignificant to each other however comparable to 

previously mentioned treatments (T14, T3 and T11).  

Similarly, the application of 60 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T5) was nearly comparable to treatments (T4 and 

T13) that also significantly obtained a higher tiller count at 30 DAT with an average of 

26.63. This treatment (T5) was also comparable to the plants applied at the rate of 120 

ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T3) and 60 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T7) but had no significant effect to each other.  

Moreover, the application of 30 ml/100 kg seed of NEB at Seed Soak + 30 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T10) significantly provided a high tiller count at 30 DAT but nearly comparable to the 

plants applied with 30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T9).  

Treatment (T9) was comparable to the application of 60 ml/100 kg seed of NEB at 

Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6) and 30 ml/100 kg seed 

of NEB at Seed Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) (T8) that had no significant effect to each other.  



Furthermore, the lower tiller count at 30 DAT was provided by the plants applied 

at the rate of 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB at Seedbed 

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) but still, comparable to 

treatments (T9, T6 and T8).   

On the other hand, the lowest tiller count at 30 DAT was significantly gained by 

the application of no NEB control plants at the rate of 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T1) with an average of 18.80.  

Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  

        affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 19.60 18.60 18.20 56.40 18.80h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.70 27.50 27.10 81.30 27.10ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 25.10 26.20 25.30 76.60 25.53cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 26.50 26.80 27.20 80.50 26.83bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 26.50 26.30 27.10 79.90 26.63bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 24.30 23.40 23.60 71.30 23.77fg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.90 26.20 25.10 76.20 25.40cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 23.40 23.60 24.10 71.10 23.70fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 25.10 24.60 24.30 74.00 24.67efg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 25.30 24.60 25.60 75.50 25.17def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.80 27.20 27.10 81.10 27.03ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 23.20 23.70 24.10 71.00 23.67g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.40 27.30 26.60 80.30 26.77bc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 27.50 27.60 26.90 82.00 27.33ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 27.70 28.80 28.60 85.10 28.37a 

CV%      1.93 

HSD (0.05)      1.48 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 



Average tiller count at harvest 

Presented on Table 2 the effect of different treatment combinations on tiller count 

at harvest and comparison of means revealed highly significant difference among 

treatments, (Appendix Table 2b.).  

The results revealed that the application of 240 ml/100 kg seed of NEB at Seed 

Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly provided the 

highest tiller count at harvest of 27.67. However, this was comparable to the plants applied 

at the rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T14), 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T2), 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 

of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) and 

120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T4) that had no significant effect to each other with an average of 26.80, 26.70, 26.60 

and 26.40, respectively.  

Similarly, the application of 60 ml/100 kg seed of NEB at Incubation + 60 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T13) and 60 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T5) were comparable to the results of treatments (T14, T2, T11 and T4) with 

an average tiller count at harvest of 26.20 and 26.13, respectively. These treatments were 

also similar to the plants applied at the rate of 120 ml/100 kg seed of NEB at Incubation + 

6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) with significantly higher tiller count 

of 24.83 at harvest. 

Moreover, the treatment combinations of 60 ml/400m2 of NEB at Seedbed Sowing 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) was comparable to treatment (T3)

however, closely similar to the application of 30 ml/100 kg seed of NEB at Seed Soak + 

30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T10) and 30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T9) with an average tiller count of 24.63, 24.53 and 24.20, 

respectively. 

Furthermore, treatment (T9) was also comparable to the plants applied at the rate 

of 60 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T6), 30 ml/100 kg seed of NEB at Seed Soak + 30 ml/100 kg seed of NEB at 

Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) (T8) and 30 ml/100 kg seed of 

NEB at Incubation + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T12) that significantly obtained the lower tiller count at harvest. 

However, these treatment combinations were significantly higher than the no NEB control 

plants at the rate of 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) with an average 

tiller count of 16.97 at harvest. 

The treatment combinations revealed the highest number of tiller obtained by 

application of highest rate of NEB at seed soak with the recommended rate of NPK 



fertilizers. Higher tiller count is an important factor that indicates the ability of the plants 

to produce maximum higher yield. An inadequate number of tillers will limit the number 

of heads and yield potential. This implied that growth improves with application of higher 

dose of NEB with recommended NPK fertilizers.   

Table 2. Average tiller count at harvest based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 17.10 17.30 16.50 50.90 16.97h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.30 27.10 26.70 80.10 26.70ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 24.50 25.40 24.60 74.50 24.83cd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 26.30 26.20 26.70 79.20 26.40ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 26.10 25.80 26.50 78.40 26.13bc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 23.90 22.90 23.20 70.00 23.33efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.50 25.30 24.10 73.90 24.63de 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 23.10 22.80 23.70 69.60 23.20fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 24.60 24.20 23.80 72.60 24.20defg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 24.30 24.20 25.10 73.60 24.53def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.40 26.80 26.60 79.80 26.60ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 22.70 23.20 23.50 69.40 23.13g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.10 26.60 25.90 78.60 26.20b 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 27.10 26.80 26.50 80.40 26.80ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 26.90 27.90 28.20 83.00 27.67a 

CV%      1.80 

HSD (0.05)      1.35 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

 

 



Panicle count at harvest 

Table 3 presented the data gathered on panicle count at harvest as affected by 

application of NPK fertilizer, NEB and in combination of different treatment.  Statistical 

analysis revealed highly significant differences on the effects among all treatments over 

the no NEB fertilizer controls (Appendix Table 3b).  

Comparison among means revealed that the application of 240 ml/100 kg seed of 

NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly 

obtained the highest panicle count at harvest with an average of 27.37, however comparable 

to the plants applied at the rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T14), 120 ml/100 kg seed of NEB at Seed Soak + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2), 60 ml/100 kg seed of NEB at Seed 

Soak + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T11) and 120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer

at (5, 25 & 45) DAT (T4) that had no significant effect to each other with an average of 

26.53, 26.43, 26.23 and 26.13, respectively.  

Similarly, the application of 60 ml/100 kg seed of NEB at Incubation + 60 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T13) and 60 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T5) had no significant effect to each other but comparable to the results of 

treatments (T14, T2, T11 and T4) with an average panicle count of 25.90 and 25.83, 

respectively.  

Moreover, the application of 120 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3) also obtained a significantly higher panicle 

count of 24.60 however comparable to the plants applied at the rate of 60 ml/400m2 of 

NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) and to the 

application of 30 ml/100 kg seed of NEB at Seed Soak + 30 ml/400m2 of NEB at Seedbed 

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) and 30 ml/400m2 of NEB 

at Seedbed (Sowing & 7 DAS) + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) that 

were insignificant to each other.  

Furthermore, no significant differences were observed from the application of 60 

ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T6), 30 ml/100 kg seed of NEB at Seed Soak + 30 ml/100 kg seed of NEB at Incubation 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) (T8) and 30 ml/100 kg seed of NEB at

Incubation + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T12) however comparable to the treatments (T10 and T9).  

On the other hand, the no NEB control plants applied at the rate of 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T1) significantly produced the lowest panicle count at 

harvest with an average of 16.53. 



Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  

by different fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 16.70 17.10 15.80 49.60 16.53f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.10 26.80 26.40 79.30 26.43ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 24.30 25.20 24.30 73.80 24.60cd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 25.90 26.10 26.40 78.40 26.13ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 25.70 25.50 26.30 77.50 25.83bc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 23.60 22.60 22.90 69.10 23.03e 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.20 25.10 23.90 73.20 24.40d 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 22.80 22.60 23.50 68.90 22.97e 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 24.30 23.80 23.50 71.60 23.87de 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 24.10 23.90 24.30 72.30 24.10de 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.10 26.40 26.20 78.70 26.23ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 22.40 22.80 23.10 68.30 22.77e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 25.80 26.30 25.60 77.70 25.90bc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 26.90 26.50 26.20 79.60 26.53ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 26.70 27.60 27.80 82.10 27.37a 

CV%      1.82 

HSD (0.05)      1.34 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference  

(HSD) test 

 

Number of spikelet per panicle 

The results and effects of different treatment combinations on number of spikelet 

per panicle based on 10 randomly selected sample hills are shown in Table 4. Statistical 

analysis revealed highly significant differences on the effects among all treatments over 

the no NEB control plants (Appendix Table 4b).  

The results revealed that the application of 240 ml/100 kg seed of NEB at Seed 

Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly produced the 



highest number of spikelet per panicle however, closely comparable to the plants applied 

at the rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 

25 & 45) DAT (T14) and 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T2) with an average value of  213.90, 208.17 and 206.40, 

respectively.  

In addition, the aforementioned treatment combinations were also comparable to 

the application of 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 of NEB at 

Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) and 120 ml/400m2 

of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) that 

had no significant effect to each other. Similarly, these treatments were also comparable to 

the plants applied at the rate of 60 ml/100 kg seed of NEB at Incubation + 60 ml/400m2 of 

NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) and 60 

ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T5) but also insignificant to each other.  

Moreover, the application of 120 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3), 60 ml/400m2 of NEB at Seedbed Sowing + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7), 30 ml/100 kg seed of NEB at Seed 

Soak + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T10) and 30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T9) significantly gained a higher number of spikelet 

per panicle at harvest but comparable to each other.  

Furthermore, lower number of spikelet per panicle was observed from the plants 

applied at the rate of 60 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T6) however comparable to the applications of 30 ml/100 kg seed of 

NEB at Seed Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) (T8) and 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB 

at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) that were 

insignificant to each other.  

On the other hand, the application of 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T1) significantly produced the lowest number of spikelet per panicle at harvest with 

an average of 151.40. 

The higher count of spikelet per panicle was due to the application of NEB at seed 

soak in combination recommended NPK fertilizer. NEB prepares the seed for enhanced 

germination of seeds, improves the seedling growth into more vigorous plants. The number 

of spikelet per panicle is one of the most important parameters used to estimate yield. 

 

 

 

 

 

 

 

 

 



Table 4. Average number of spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 142.80 150.20 161.20 454.20 151.40h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 206.80 204.30 208.10 619.20 206.40abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 192.40 198.10 196.20 586.70 195.57bcdef 

T4 – 120ml/400m2 seed bed 

at sowing + fertilizer at 5, 25 

& 45 DAT 

120 204.60 195.70 210.30 610.60 203.53abcd 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 205.20 193.70 203.70 602.60 200.87abcde 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 175.60 188.70 190.10 554.40 184.80efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 197.20 189.70 194.30 581.20 193.73bcdefg 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 178.30 176.40 190.40 545.10 181.70fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 184.30 192.70 185.30 562.30 187.43defg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 187.20 196.30 185.40 568.90 189.63cdefg 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 203.60 213.20 198.30 615.10 205.03abcd 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 181.40 176.40 173.70 531.50 177.17g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 202.30 208.10 195.70 606.10 202.03abcde 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 211.60 203.80 209.10 624.50 208.17ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 208.30 215.20 218.20 641.70 213.90a 

CV%      3.12 

HSD (0.05)      18.26 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

Percent filled spikelet per panicle 

Presented on table 5 the data on the percent filled spikelet per panicle as affected 

by different treatment combinations based on 10 randomly selected sample hills. Statistical 

analysis revealed highly significant effects among all treatments over the no NEB fertilizer 

control (Appendix Table 5b).   



Comparison among means revealed that the plants applied at the rate of 240 ml/100 

kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) 

significantly gained the highest percent of filled spikelet per panicles with an average of 

96.71%, however comparable to the application of 180 ml/100 kg seed of NEB at Seed 

Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14), 120 ml/100 kg seed of NEB 

at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T2), 60 ml/100 kg seed 

of NEB at Seed Soak + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T11),  120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T4), 60 ml/100 kg seed of NEB at Incubation + 60 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T13) and 60 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 

& 45) DAT (T5) with an average ranged from 96.05% to 95.31% in descending manner. 

Similarly, the application of 120 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3) significantly obtained the higher percent of 

filled spikelet per panicle of 95.08% however, comparable to the plants applied at the rate 

of 60 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T7) and 30 ml/100 kg seed of NEB at Seed Soak + 30 ml/400m2 of NEB at Seedbed 

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) that were not significant 

to each other and  30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T9) with an average of 94.75%,  93.68% and 94.16%, 

respectively.  

Moreover, the plants applied at the rate of 60 ml/100 kg seed of NEB at Incubation 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6), 30 ml/100 kg seed of NEB at Seed

Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) (T8) and 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB at Seedbed

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) significantly obtained the 

lower percent of filled spikelet per panicles among NEB treated plants. These plants 

applied with NEB were comparable to each other however, produced a significantly higher 

percent of filled spikelet per panicles over the control plants with 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T1) with an average of 82.13%. 



Table 5. Percent (%) filled spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 81.32 83.61 81.47 246.40 82.13f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 95.61 95.72 96.61 287.94 95.98ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 94.08 95.67 95.48 285.23 95.08abc 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 94.81 95.86 96.27 286.94 95.65ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 94.89 95.16 95.88 285.93 95.31ab 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 93.12 92.22 93.87 279.21 93.07cde 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 94.62 94.42 95.21 284.25 94.75abcd 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 92.53 93.42 92.21 278.16 92.72de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 93.55 95.21 93.73 282.49 94.16bcde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 94.15 95.28 94.61 284.04 94.68abcd 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 96.21 95.71 95.89 287.81 95.94ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 92.14 92.28 93.18 277.60 92.53e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 96.27 94.86 95.23 286.36 95.45ab 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 96.48 96.21 95.45 288.14 96.05ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 97.34 96.65 96.13 290.12 96.71a 

CV%      0.75 

HSD (0.05)      2.13 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

Weight of 1000 grains (g) 

Table 6 shown the weight of 1000 grains at harvest as affected by different NEB 

and NPK fertilizer treatment combinations and recommended NPK fertilizers alone. 

Statistical analysis presented a highly significant effects on the different treatments than 

the no NEB fertilizer control plants (Appendix Table 6b).   



The results revealed that the application of 240 ml/100 kg seed of NEB at Seed 

Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly produced the 

heaviest weight of 1000 grains of 29.18 grams however comparable to the application of 

180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T14) and 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at 

(5, 25 & 45) DAT (T2) with an average weight of 29.06 grams and 29.01 grams, 

respectively. 

Similarly, the plants applied at the rate of 60 ml/100 kg seed of NEB at Seed Soak 

+ 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T11),  120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at 

(5, 25 & 45) DAT (T4), 60 ml/100 kg seed of NEB at Incubation + 60 ml/400m2 of NEB 

at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T13) and 60 ml/100 

kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) were 

not significant to each other however significantly gained a heavier weight of 1000 grains 

with an average ranged from (28.97 – 28.79) grams. These applications were also 

comparable to previously mentioned treatment combinations. 

Moreover, the treatment combination at the rate of 120 ml/100 kg seed of NEB at 

Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) was also closely 

comparable to the aforementioned treatments with an average weight of 28.55 grams.  

However, the plants applied with 60 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T7) also significantly obtained a heavier weight of 

1000 grains however comparable to the application of30 ml/100 kg seed of NEB at Seed 

Soak + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T10) and 30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T9) with an average of (28.35, 28.22 and 28.00) grams, 

respectively. 

On the other hand, the application of 60 ml/100 kg seed of NEB at Incubation + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6), 30 ml/100 kg seed of NEB at Seed 

Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) (T8) and 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB at Seedbed 

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) significantly obtained the 

lighter weight of 1000 grains among NEB treated plants. These plants applied with NEB 

were comparable to each other however, produced a significantly heavier weight of 1000 

grains than the control plants with 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) 

with an average of 25.72 grams. 

The higher weight of 1000 grains was noticeably produced by the application of 

NEB at seed soak with the higher rate. This implies that seed soak at 240 ml rate provides 

the best seed quality. 

 

 

 

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 25.65 25.48 26.03 77.16 25.72h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 29.11 28.91 29.02 87.04 29.01ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 28.75 28.21 28.69 85.65 28.55abcd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 28.95 28.86 28.83 86.64 28.88abc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 28.76 28.81 28.79 86.36 28.79abc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 27.41 27.76 28.14 83.31 27.77efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 28.65 28.43 27.96 85.04 28.35bcde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 27.42 27.26 28.01 82.69 27.56fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 28.23 27.42 28.36 84.01 28.00defg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 28.51 27.87 28.28 84.66 28.22cdef 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 28.67 28.89 29.34 86.90 28.97abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 27.32 27.47 27.51 82.30 27.43g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 28.92 28.71 28.84 86.47 28.82abc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 29.16 28.94 29.08 87.18 29.06ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 29.36 28.81 29.38 87.55 29.18a 

CV%      0.88 

HSD (0.05)      0.75 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

Average plant height at 30 DAT (cm) 

 Presented on Table 7 the results on plant height at 30 DAT based on 10 randomly selected 

sample hills as affected by different number, timing and method of application of NEB. 

Statistical analysis also revealed highly significant effects on the different treatment 

combinations as shown in Appendix Table 7b.   

Comparison among means revealed that the application of 240 ml/100 kg seed of 

NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) and 180 ml/100 



kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T14) 

significantly attained the tallest plant height at 30 DAT with a mean of 72.99 cm and 72.43 

cm, respectively. However, these plants were comparable to the plants applied at the rate 

of 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T2), 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 of NEB at Seedbed 7 

DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) with an average of 72.33 

cm and 72.01 cm, respectively. 

Similarly, the application of 3120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T4) and 60 ml/100 kg seed of NEB at Incubation + 

60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T13) that had no significant effect to each other and the application of 60 ml/100 kg seed 

of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) were also 

comparable to the tallest plants at 30 DAT.  

Moreover, the application of 120 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3) significantly produced taller plant height at 30 

DAT however comparable to the plants applied at the rate of 60 ml/400m2 of NEB at 

Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7), 30 ml/100 kg 

seed of NEB at Seed Soak + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T10) and 30 ml/400m2 of NEB at Seedbed (Sowing & 7 

DAS) + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) with an average of 69.07 

cm, 69.00 cm, 68.11 cm and 67.42 cm, respectively. 

On the other hand, the application of 60 ml/100 kg seed of NEB at Incubation + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6), 30 ml/100 kg seed of NEB at Seed 

Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) (T8) and 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB at Seedbed

7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) significantly obtained the 

shorter plant at 30 DAT among NEB treated plants. These plants applied with NEB were 

comparable to each other however, produced a significantly taller than the control plants 

with 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T1) with an average of 55.48 cm. 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 53.28 57.36 55.81 166.45 55.48i 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 72.63 71.65 72.72 217.00 72.33ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 68.52 70.36 68.33 207.21 69.07bcde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 70.28 71.23 71.89 213.40 71.13abcd 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 69.52 70.25 70.36 210.13 70.04abcde 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 66.34 64.26 65.23 195.83 65.28fgh 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 70.27 69.42 67.31 207.00 69.00cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 65.84 63.68 63.28 192.80 64.27gh 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 67.36 66.48 68.42 202.26 67.42efg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.34 68.57 68.42 204.33 68.11def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 72.86 71.02 72.15 216.03 72.01abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 63.56 62.34 63.26 189.16 63.05h 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 70.26 71.23 71.75 213.24 71.08abcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 71.36 72.63 73.29 217.28 72.43a 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 72.67 73.61 72.68 218.96 72.99a 

CV%      1.58 

HSD (0.05)      3.27 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

 

Average plant height at harvest (cm) 

Table 8 presented the results of NEB on plant height at harvest as affected by 

different number, timing and method of applications. Statistical analysis revealed highly 

significant effects among treatment combinations, (Appendix Table 8b).  

The results revealed that the application of 240 ml/100 kg seed of NEB at Seed 

Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly gained the 



tallest plant height at harvest of 118.63 cm however closely comparable to the plants 

applied at the rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T14) with an average of 117.25 cm.  

The above-mentioned treatment combinations were also comparable to the plants 

applied at the rate of 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T2), 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 of NEB 

at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11), 120 ml/400m2 

of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) and 60 

ml/100 kg seed of NEB at Incubation + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T13) but insignificant to each other with an average 

plant height ranges from 116.31 cm. to 114.99 cm in descending manner. Additionally, 

these plants were also nearly comparable to the plants applied at the rate of 60 ml/100 kg 

seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) with an 

average height of 114.30 cm. 

Moreover, the application of 120 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T3) and 60 ml/400m2 of NEB at Seedbed Sowing 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T7) had no significant effect to each 

other however closely comparable to treatment (T5). These treatments significantly gained 

taller plants at harvest, however similar to the plants applied at the rate of 30 ml/100 kg 

seed of NEB at Seed Soak + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T10).  

Furthermore, the application of 30 ml/400m2 of NEB at Seedbed (Sowing & 7 

DAS) + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) significantly shorter plant 

height at harvest however comparable to treatment combination of 60 ml/100 kg seed of 

NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T6). These 

treatments were also similar to the application of 30 ml/100 kg seed of NEB at Seed Soak 

+ 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

(T8) with an average of 103.86 cm.  

On the other hand, the application of 30 ml/100 kg seed of NEB at Incubation + 30 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T12) was also comparable to the shorter plant at harvest however obtained a nearly 

comparable to the shortest plant height obtained by the application of 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T1) with an average of   97.43 cm.  

The higher dose of NEB applied mainly at seed soak reaches the maximum plant 

height at 30 DAT and at harvest. Plant height directly affects the growth of the plants and 

grain yield. Generally, the higher plants increases photosynthesis activities that produces 

strong and vigorous plant. 

 

 

 

 

 



        Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  

affected by different   fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 101.28 96.79 94.21 292.28 97.43g 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 113.89 119.51 115.53 348.93 116.31abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 113.14 110.63 112.71 336.48 112.16bcd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 116.28 112.54 116.61 345.43 115.14abc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 113.21 115.36 114.33 342.90 114.30abcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 107.37 104.24 104.68 316.29 105.43ef 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 111.35 109.36 114.26 334.97 111.66bcd 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 104.62 103.11 103.86 311.59 103.86f 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 108.73 110.29 105.62 324.64 108.21def 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 108.94 110.23 112.41 331.58 110.53cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 115.23 116.89 115.26 347.38 115.79abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 103.02 101.12 104.21 308.35 102.78fg 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 116.48 115.21 113.28 344.97 114.99abc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 119.12 116.31 116.31 351.74 117.25ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 118.26 120.84 116.79 355.89 118.63a 

CV%      1.84 

HSD (0.05)      6.16 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (%MC) 

Table 9 and Table 10 presented the effect of the different treatments on grain yield. 

Comparison of treatment means based on number and timing and method of applications 

with different dosage of NEB and recommended rate of NPK fertilizers provided 

statistically significant increase in grain yield as shown in Appendix table 9b and Appendix 

Table 10b. 



The results revealed that application of 240 ml/100 kg seed of NEB at Seed Soak + 

6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly produced the highest 

grain yield of (21.76 kg/plot) 8.70 tons/ha, however comparable to the plants applied at the 

rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 

45) DAT (T14), 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer at

(5, 25 & 45) DAT (T2) and 60 ml/100 kg seed of NEB at Seed Soak + 60 ml/400m2 of 

NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T11) with an 

average yield of (20.94 kg/plot) 8.38 tons/ha, (20.86 kg/plot) 8.34 tons/ha and (20.76 

kg/plot) 8.30 tons/ha, respectively.  

Moreover, treatment combination of 120 ml/400m2 of NEB at Seedbed Sowing + 

6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T4) significantly gained a higher grain 

yield of (20.27 kg/plot) 8.11 tons/ha but comparable to the application of 60 ml/100 kg 

seed of NEB at Incubation + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T13) and 60 ml/100 kg seed of NEB at Seed Soak + 6 

bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T5) that were insignificant to each other 

with an average yield of (19.84 kg/plot) 7.94 tons/ha and (19.71 kg/plot) 7.88 tons/ha, 

respectively.  

Similarly, no significant effect were observed from the application of 120 ml/100 

kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3), 60 

ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T7), 30 ml/100 kg seed of NEB at Seed Soak + 30 ml/400m2 of NEB at Seedbed 7 DAS 

+ 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T10) and 30 ml/400m2 of NEB at

Seedbed (Sowing & 7 DAS) + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T9) 

however comparable to the treatments (T13) and (T5).     

Furthermore, the application of 60 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T6) and 30 ml/100 kg seed of NEB at Seed Soak + 

30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) (T8) 

that had no significant effect to each other significantly produced the lower grain yield with 

an average of (18.85 kg/plot) 7.54 tons/ha and (18.60 kg/plot) 7.44 tons/ha, respectively. 

However, these treatments were also comparable to the plants applied with 30 ml/100 kg 

seed of NEB at Incubation + 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T12).  

On the other hand, the no NEB control plants applied at the rate of 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T1) significantly produced a lowest yield of (14.15 

kg/plot) 5.66 tons/ha.  

The yield increased of rice was obtained when applied with NEB in seed soak at 

higher rate with recommended NPK fertilizer. It is mainly affects the plants growth from 

the very beginning of seed treatment as applied at seed soak. 



Table 9. Computed grain yield kilogram per plot based on 14 % MC as affected by  

different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 14.15 14.25 14.05 42.45 14.15f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 20.64 21.15 20.78 62.57 20.86ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 20.05 19.15 19.26 58.46 19.49cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 20.34 19.76 20.71 60.81 20.27bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 19.65 19.25 20.22 59.12 19.71bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 19.25 18.43 18.86 56.54 18.85de 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 20.12 18.69 19.26 58.07 19.36cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 18.42 19.15 18.24 55.81 18.60de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 19.43 19.55 18.55 57.53 19.18cde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 19.67 18.76 19.43 57.86 19.29cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 20.76 21.05 20.46 62.27 20.76ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 18.26 17.85 18.64 54.75 18.25e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 20.35 19.52 19.65 59.52 19.84bcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 21.28 20.50 21.05 62.83 20.94ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 21.76 21.63 21.89 65.28 21.76a 

CV%      2.11 

HSD (0.05)      1.24 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

 

 

 

 

 

 

 

 

 

 

 



Table 10. Computed grain yield ton per hectare based on 14 % MC as affected by different 

fertilizer treatments.  

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 5.66 5.70 5.62 16.98 5.66f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 8.26 8.46 8.31 25.03 8.34ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 8.02 7.66 7.70 23.38 7.79cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 8.14 7.90 8.28 24.32 8.11bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 7.86 7.70 8.09 23.65 7.88bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 7.70 7.37 7.54 22.62 7.54de 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 8.05 7.48 7.70 23.23 7.74cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 7.37 7.66 7.30 22.32 7.44de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 7.77 7.82 7.42 23.01 7.67cde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 7.87 7.50 7.77 23.14 7.71cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 8.30 8.42 8.18 24.91 8.30ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 7.30 7.14 7.46 21.90 7.30e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 8.14 7.81 7.86 23.81 7.94bcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 8.51 8.20 8.42 25.13 8.38ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 8.70 8.65 8.76 26.11 8.70a 

CV% 2.11 

HSD (0.05) 0.49 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 

Percent Milling Recovery (%MR) 

Table 11 presented the effect of the different treatments on percent milling recovery 

of rice after harvest. Statistical analysis revealed a highly significant effect on percent 

milling recovery of rice among all treatments over the no NEB control plants, (Appendix 

Table 11b).  



Comparison among means shown that the application of 240 ml/100 kg seed of 

NEB at Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) significantly 

provided the highest percent milling recovery of 68.48% however, comparable to the plants 

applied at the rate of 180 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T14), 120 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T2) and 60 ml/100 kg seed of NEB at Seed Soak + 60 

ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T11) with an average milling recovery of 68.32%, 68.23% and 68.16%, respectively. 

The application of 120 ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T4) significantly produced a higher percent milling recovery 

of 68.07% however comparable to the plants applied at the rate of 60 ml/100 kg seed of 

NEB at Incubation + 60 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) DAT (T13) and 60 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T5) that had no significance to each other but also 

significantly obtained a higher percent milling recovery of 68.02% and 67.98%, 

respectively. These treatments were also comparable to the application of 120 ml/100 kg 

seed of NEB at Incubation + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T3) and 60 

ml/400m2 of NEB at Seedbed Sowing + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT 

(T7).  

Similarly, the plants applied at the rate of 30 ml/100 kg seed of NEB at Seed Soak 

+ 30 ml/400m2 of NEB at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) 

DAT (T10) and 30 ml/400m2 of NEB at Seedbed (Sowing & 7 DAS) + 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T9) were comparable to the aforementioned treatments with 

significantly higher percent milling recovery of 67.77% and 67.68%, respectively. 

Moreover, the application of 60 ml/100 kg seed of NEB at Incubation + 6 bags/ha 

of NPK fertilizer at (5, 25 & 45) DAT (T6) significantly produced the lower percent milling 

recovery of 67.43% however comparable to the plants at the rate of 30 ml/100 kg seed of 

NEB at Seed Soak + 30 ml/100 kg seed of NEB at Incubation + 6 bags/ha of NPK fertilizer 

at (5, 25 & 45) (T8) and 30 ml/100 kg seed of NEB at Incubation + 30 ml/400m2 of NEB 

at Seedbed 7 DAS + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T12) that provided 

no significant differences to each other with an average of 67.29% and 67.185, 

respectively. 

On the other hand, the application of no NEB control plants with 6 bags/ha of NPK 

fertilizer at (5, 25 & 45) DAT (T1) significantly produced the lowest percent milling 

recovery among all treatments with an average of 65.22%.  

 

 

 

 

 

 

 



Table 11. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 65.36 64.89 65.42 195.67 65.22i 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 68.11 68.26 68.32 204.69 68.23abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 68.02 67.92 67.84 203.78 67.93cdef 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 68.18 68.05 67.97 204.20 68.07bcde 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 67.88 67.91 68.16 203.95 67.98bcdef 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 67.51 67.36 67.43 202.30 67.43gh 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 67.79 67.85 67.82 203.46 67.82def 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 67.22 67.37 67.28 201.87 67.29h 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 67.62 67.74 67.68 203.04 67.68fg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.83 67.71 67.78 203.32 67.77efg 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 68.19 68.27 68.02 204.48 68.16abcd 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.12 67.22 67.19 201.53 67.18h 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 68.09 68.05 67.93 204.07 68.02bcdef 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 68.31 68.27 68.38 204.96 68.32ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 68.53 68.41 68.49 205.43 68.48a 

CV% 0.17 

HSD (0.05) 0.34 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference 

(HSD) test 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 This study trial was conducted from January 2022 to April 2022 to measure the 

effect of NEB on agronomic growth and grain yield of inbred rice variety. 

The study trial was arranged in Randomized Complete Block Design (RCBD) with (3) 

replications and fifteen (15) treatments that were randomly assigned. The study was 

designed to evaluate the response of seed only application recommendations at 60-120 

ml/ha range and to determine the better response for single seed soak application between 

(120, 180 and 240) ml/100 kg seed of NEB with the same recommended rate of NPK 

fertilizers. NEB was applied at (30, 60, 180 and 240) ml/100 kg seed at seed soak, (30, 60 

and 120) ml/100 kg seed at incubation, (30, 60 and 120) ml/400 m2 at seed bed sowing and 

(30 and 60) ml/400 m2 at 7 days after sowing (7 DAS). 

Table 12a. Summary of agronomic data and grain yield  

TREATMENTS 
Tiller 

count at 

30 DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

Number of 

spikelet per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – No NEB control + fertilizer at 5, 25 
& 45 DAT 

18.80h 16.97h 16.53f 151.40h 82.13f 

T2 – 1.2 ml/kg seed soak + fertilizer at 
5, 25 & 45 DAT 

27.10ab 26.70ab 26.43ab 206.40abc 95.98ab 

T3 – 1.2 ml/kg incubation + fertilizer at 
5, 25 & 45 DAT 

25.53cde 24.83cd 24.60cd 195.57bcdef 95.08abc 

T4 – 120ml/400m2 seed bed at sowing 
+ fertilizer at 5, 25 & 45 DAT 

26.83bc 26.40ab 26.13ab 203.53abcd 95.65ab 

T5 – 0.6 ml/kg seed soak + fertilizer at 
5, 25 & 45 DAT 

26.63bcd 26.13bc 25.83bc 200.87abcde 95.31ab 

T6 – 0.6 ml/kg incubation + fertilizer at 
5, 25 & 45 DAT 

23.77fg 23.33efg 23.03e 184.80efg 93.07cde 

T7 – 60 ml/400m2 seed bed at sowing 
+ fertilizer at 5, 25 & 45 DAT 

25.40cde 24.63de 24.40d 193.73bcdefg 94.75abcd 

T8 – 0.3 ml/kg seed soak + 0.3 ml/kg 
incubation + fertilizer at 5, 25 & 45 
DAT 

23.70fg 23.20fg 22.97e 181.70fg 92.72de 

T9 – 30 ml/400m2 seed bed at sowing 
and 7 days + fertilizer at 5, 25 & 45 
DAT 

24.67efg 24.20defg 23.87de 187.43defg 94.16bcde 

T10 – 0.3 ml/kg seed soak + 30 
ml/400m2 seed bed at 7 days + 
fertilizer at 5, 25 & 45 DAT 

25.17def 24.53def 24.10de 189.63cdefg 94.68abcd 

T11 – 0.6 ml/kg seed soak + 60 
ml/400m2 seed bed at 7 days + 
fertilizer at 5, 25 & 45 DAT 

27.03ab 26.60ab 26.23ab 205.03abcd 95.94ab 

T12 – 0.3 ml/kg incubation + 30 
ml/400m2 seed bed at 7 days + 
fertilizer at 5, 25 & 45 DAT 

23.67g 23.13g 22.77e 177.17g 92.53e 

T13 – 0.6 ml/kg incubation + 60 
ml/400m2 seed bed at 7 days + 
fertilizer at 5, 25 & 45 DAT 

26.77bc 26.20b 25.90bc 202.03abcde 95.45ab 

T14 – 1.8 ml/kg seed soak + fertilizer at 
5, 25 & 45 DAT 

27.33ab 26.80ab 26.53ab 208.17ab 96.05ab 

T15 – 2.4 ml/kg seed soak + fertilizer at 
5, 25 & 45 DAT 

28.37a 27.67a 27.37a 213.90a 96.71a 

CV% 1.93 1.80 1.82 3.12 0.75 

HSD (0.05) 1.48 1.35 1.34 18.26 2.13 



Table 12b. Summary of agronomic data and grain yield 

TREATMENTS 

Weight 

of 1000 

grains 

(g) 

Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

 (cm) 

Grain Yield Percent 

Milling 

Recovery 

(%) 
(kg/plot) (tons/ha) 

T1 – No NEB control + 
fertilizer at 5, 25 & 45 DAT 

25.72h 55.48i 97.43g 14.15f 5.66f 65.22i 

T2 – 1.2 ml/kg seed soak + 
fertilizer at 5, 25 & 45 DAT 

29.01ab 72.33ab 116.31abc 20.86ab 8.34ab 68.23abc 

T3 – 1.2 ml/kg incubation + 
fertilizer at 5, 25 & 45 DAT 

28.55abcd 69.07bcde 112.16bcd 19.49cde 7.79cde 67.93cdef 

T4 – 120ml/400m2 seed 
bed at sowing + fertilizer at 
5, 25 & 45 DAT 

28.88abc 71.13abcd 115.14abc 20.27bc 8.11bc 68.07bcde 

T5 – 0.6 ml/kg seed soak + 
fertilizer at 5, 25 & 45 DAT 

28.79abc 70.04abcde 114.30abcd 19.71bcd 7.88bcd 67.98bcdef 

T6 – 0.6 ml/kg incubation + 
fertilizer at 5, 25 & 45 DAT 

27.77efg 65.28fgh 105.43ef 18.85de 7.54de 67.43gh 

T7 – 60 ml/400m2 seed bed 
at sowing + fertilizer at 5, 25 
& 45 DAT 

28.35bcde 69.00cde 111.66bcd 19.36cde 7.74cde 67.82def 

T8 – 0.3 ml/kg seed soak + 
0.3 ml/kg incubation + 
fertilizer at 5, 25 & 45 DAT 

27.56fg 64.27gh 103.86f 18.60de 7.44de 67.29h 

T9 – 30 ml/400m2 seed bed 
at sowing and 7 days + 
fertilizer at 5, 25 & 45 DAT 

28.00defg 67.42efg 108.21def 19.18cde 7.67cde 67.68fg 

T10 – 0.3 ml/kg seed soak + 
30 ml/400m2 seed bed at 7 
days + fertilizer at 5, 25 & 
45 DAT 

28.22cdef 68.11def 110.53cde 19.29cde 7.71cde 67.77efg 

T11 – 0.6 ml/kg seed soak + 
60 ml/400m2 seed bed at 7 
days + fertilizer at 5, 25 & 
45 DAT 

28.97abc 72.01abc 115.79abc 20.76ab 8.30ab 68.16abcd 

T12 – 0.3 ml/kg incubation + 
30 ml/400m2 seed bed at 7 
days + fertilizer at 5, 25 & 
45 DAT 

27.43g 63.05h 102.78fg 18.25e 7.30e 67.18h 

T13 – 0.6 ml/kg incubation + 
60 ml/400m2 seed bed at 7 
days + fertilizer at 5, 25 & 
45 DAT 

28.82abc 71.08abcd 114.99abc 19.84bcd 7.94bcd 68.02bcdef 

T14 – 1.8 ml/kg seed soak + 
fertilizer at 5, 25 & 45 DAT 

29.06ab 72.43a 117.25ab 20.94ab 8.38ab 68.32ab 

T15 – 2.4 ml/kg seed soak + 
fertilizer at 5, 25 & 45 DAT 

29.18a 72.99a 118.63a 21.76a 8.70a 68.48a 

CV% 0.88 1.58 1.84 2.11 2.11 0.17 

HSD (0.05) 0.75 3.27 6.16 1.24 0.49 0.34 



Significant findings were observed on the duration of the study trial as stated below.  

1. Evaluation of fifteen treatments revealed that the plants applied with NEB increased 

all agronomic growth metrics and grain yield. The increase in grain yield was 

statistically significant among treatment combinations.  

2. The highest yield was produced from the application of 240 ml/100 kg seed of NEB at 

Seed Soak + 6 bags/ha of NPK fertilizer at (5, 25 & 45) DAT (T15) of (21.76 kg/plot) 

8.70 tons/ha and had significant increase over all remaining treatments.  

3. The no NEB control plants produced the lowest count of tiller at 30 DAT and harvest, 

few number of panicle, few count of spikelet per panicle, lowest percent filled spikelet 

per panicle, lightest weight of 1000 grain, shortest plant height at 30 DAT and harvest, 

lowest grain yield and lowest percent milling recovery compared to plants treated with 

NEB at different rate, timing and method of application that were evaluated. 

4. Seed soak at 120 ml rate provided acceptable response (visual, tillering and yield) 

when compared to 120 ml applied to seed bed at sowing.  

5. Similarly, Seed soak at 60 ml rate provided acceptable response (visual, tillering and 

yield) when compared to 60 ml applied to seed bed at sowing.  

6. Treatment 8 with (30 ml/100 kg seed at seed soak + 30 ml/100 kg seed at incubation) 

provided a better benefit over the Treatment 9 with double dose of 30 ml/400 m2 at 

seed bed application. 

7. Treatment 10 with 30 ml rate of NEB at seed soak and seed bed application (7 DAS) 

was comparably effective as (30 + 30) ml/400m2 at seed bed application (T9). 

Meanwhile, Treatment 11 with 60 ml rate of NEB at seed soak and seed bed application 

(7 DAS) was also comparably effective to 120 ml rate at seed bed sowing (T4). 

8. Treatment 13 with 60 ml rate of incubation and seed bed application (7 DAS) was 

equally effective to the NEB applied with 120 ml at sowing. However, Treatment 12 

with 30 ml rate of incubation and seed bed application (7 DAS) was not equally 

effective to either double 30 ml rate of NEB at sowing and 7 DAS or 120 ml rate of 

NEB at sowing. 

9. Single seed soak application of 180 ml or 240 ml of NEB significantly provided a 

higher response than single seed soak at 120 ml of NEB. 

10. Based on the results, in order to produce the highest yield of (21.76 kg/plot) 8.70 

tons/ha, the application of 240 ml/100 kg seed of NEB at Seed Soak + 6 bags/ha of 

NPK fertilizer at (5, 25 & 45) DAT (T15) is recommended.  

 

 

 



APPENDIX



Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills  

as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 19.60 18.60 18.20 56.40 18.80h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.70 27.50 27.10 81.30 27.10ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 25.10 26.20 25.30 76.60 25.53cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 26.50 26.80 27.20 80.50 26.83bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 26.50 26.30 27.10 79.90 26.63bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 24.30 23.40 23.60 71.30 23.77fg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.90 26.20 25.10 76.20 25.40cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 23.40 23.60 24.10 71.10 23.70fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 25.10 24.60 24.30 74.00 24.67efg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 25.30 24.60 25.60 75.50 25.17def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.80 27.20 27.10 81.10 27.03ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 23.20 23.70 24.10 71.00 23.67g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.40 27.30 26.60 80.30 26.77bc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 27.50 27.60 26.90 82.00 27.33ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 27.70 28.80 28.60 85.10 28.37a 

CV%      1.93 

HSD (0.05)      1.48 

 

 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly  

selected sample hills as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.3871   0.1936 0.81 3.34 5.45 

Treatment 14 228.8058 16.3433  68.24** 2.04 2.75 

Error 28     6.7062       0.2395    

Total 44 235.8991           

** = Highly significant 

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills 

as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 17.10 17.30 16.50 50.90 16.97h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.30 27.10 26.70 80.10 26.70ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 24.50 25.40 24.60 74.50 24.83cd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 26.30 26.20 26.70 79.20 26.40ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 26.10 25.80 26.50 78.40 26.13bc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 23.90 22.90 23.20 70.00 23.33efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.50 25.30 24.10 73.90 24.63de 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 23.10 22.80 23.70 69.60 23.20fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 24.60 24.20 23.80 72.60 24.20defg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 24.30 24.20 25.10 73.60 24.53def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.40 26.80 26.60 79.80 26.60ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 22.70 23.20 23.50 69.40 23.13g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.10 26.60 25.90 78.60 26.20b 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 27.10 26.80 26.50 80.40 26.80ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 26.90 27.90 28.20 83.00 27.67a 

CV% 1.80 

HSD (0.05) 1.35 

Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments. 
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2324          0.1162  0.58  3.34 5.45 

Treatment 14 283.9378 20.2813 101.75** 2.04 2.75 

Error 28     5.5809   0.1993  
Total 44 289.7511 

** = Highly significant 



 Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 16.70 17.10 15.80 49.60 16.53f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 26.10 26.80 26.40 79.30 26.43ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 24.30 25.20 24.30 73.80 24.60cd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 25.90 26.10 26.40 78.40 26.13ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 25.70 25.50 26.30 77.50 25.83bc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 23.60 22.60 22.90 69.10 23.03e 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 24.20 25.10 23.90 73.20 24.40d 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 22.80 22.60 23.50 68.90 22.97e 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 24.30 23.80 23.50 71.60 23.87de 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 24.10 23.90 24.30 72.30 24.10de 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 26.10 26.40 26.20 78.70 26.23ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 22.40 22.80 23.10 68.30 22.77e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 25.80 26.30 25.60 77.70 25.90bc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 26.90 26.50 26.20 79.60 26.53ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 26.70 27.60 27.80 82.10 27.37a 

CV%      1.82 

HSD (0.05)      1.34 

 

 

Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10  

randomly selected sample hills as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2680   0.1340  0.68 3.34 5.45 

Treatment 14 291.0387 20.7885 105.35** 2.04 2.75 

Error 28               5.5253     0.1973    

Total 44 296.8320     

** = Highly significant 

 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + fertilizer 

at 5, 25 & 45 DAT 
- 142.80 150.20 161.20 454.20 151.40h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 206.80 204.30 208.10 619.20 206.40abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 192.40 198.10 196.20 586.70 195.57bcdef 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 45 

DAT 

120 204.60 195.70 210.30 610.60 203.53abcd 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 205.20 193.70 203.70 602.60 200.87abcde 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 175.60 188.70 190.10 554.40 184.80efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 45 

DAT 

60 197.20 189.70 194.30 581.20 193.73bcdefg 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 5, 

25 & 45 DAT 

60 178.30 176.40 190.40 545.10 181.70fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer at 5, 

25 & 45 DAT 

60 184.30 192.70 185.30 562.30 187.43defg 

T10 – 0.3 ml/kg seed soak + 30 

ml/400m2 seed bed at 7 days + 

fertilizer at 5, 25 & 45 DAT 

60 187.20 196.30 185.40 568.90 189.63cdefg 

T11 – 0.6 ml/kg seed soak + 60 

ml/400m2 seed bed at 7 days + 

fertilizer at 5, 25 & 45 DAT 

120 203.60 213.20 198.30 615.10 205.03abcd 

T12 – 0.3 ml/kg incubation + 30 

ml/400m2 seed bed at 7 days + 

fertilizer at 5, 25 & 45 DAT 

60 181.40 176.40 173.70 531.50 177.17g 

T13 – 0.6 ml/kg incubation + 60 

ml/400m2 seed bed at 7 days + 

fertilizer at 5, 25 & 45 DAT 

120 202.30 208.10 195.70 606.10 202.03abcde 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 211.60 203.80 209.10 624.50 208.17ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 208.30 215.20 218.20 641.70 213.90a 

CV%      3.12 

HSD (0.05)      18.26 

 

 

Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest  

based on 10 randomly selected sample hills as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       49.2804    24.6402 0.68 3.34 5.45 

Treatment 14 10405.6964   743.2640 20.40** 2.04 2.75 

Error 28   1020.0662       36.4309    

Total 44 11475.0431     

** = Highly significant 

 

 

 

 

 



Appendix Table 5a. Percent (%) filled spikelet per panicle at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 81.32 83.61 81.47 246.40 82.13f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 95.61 95.72 96.61 287.94 95.98ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 94.08 95.67 95.48 285.23 95.08abc 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 94.81 95.86 96.27 286.94 95.65ab 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 94.89 95.16 95.88 285.93 95.31ab 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 93.12 92.22 93.87 279.21 93.07cde 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 94.62 94.42 95.21 284.25 94.75abcd 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 92.53 93.42 92.21 278.16 92.72de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 93.55 95.21 93.73 282.49 94.16bcde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 94.15 95.28 94.61 284.04 94.68abcd 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 96.21 95.71 95.89 287.81 95.94ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 92.14 92.28 93.18 277.60 92.53e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 96.27 94.86 95.23 286.36 95.45ab 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 96.48 96.21 95.45 288.14 96.05ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 97.34 96.65 96.13 290.12 96.71a 

CV%      0.75 

HSD (0.05)      2.13 

 

 

Appendix Table 5b. Analysis of variance on percent (%) filled spikelet per panicle at harvest  

based on 10 randomly selected sample hills as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.9902   0.4951 0.99 3.34 5.45 

Treatment 14 520.2177 37.1584 74.35** 2.04 2.75 

Error 28  13.9946   0.4998      

Total 44 535.2025     

** = Highly significant 

 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer 

treatments.  

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 25.65 25.48 26.03 77.16 25.72h 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 29.11 28.91 29.02 87.04 29.01ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 28.75 28.21 28.69 85.65 28.55abcd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 28.95 28.86 28.83 86.64 28.88abc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 28.76 28.81 28.79 86.36 28.79abc 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 27.41 27.76 28.14 83.31 27.77efg 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 28.65 28.43 27.96 85.04 28.35bcde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 27.42 27.26 28.01 82.69 27.56fg 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 28.23 27.42 28.36 84.01 28.00defg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 28.51 27.87 28.28 84.66 28.22cdef 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 28.67 28.89 29.34 86.90 28.97abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 27.32 27.47 27.51 82.30 27.43g 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 28.92 28.71 28.84 86.47 28.82abc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 29.16 28.94 29.08 87.18 29.06ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 29.36 28.81 29.38 87.55 29.18a 

CV% 0.88 

HSD (0.05) 0.75 

Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by 

different fertilizer treatments. 
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.6844 0.3422 5.49 3.34 5.45 

Treatment 14 34.6389 2.4742  39.71** 2.04 2.75 

Error 28   1.7446 0.0623  
Total 44 37.0679 

** = Highly significant 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 53.28 57.36 55.81 166.45 55.48i 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 72.63 71.65 72.72 217.00 72.33ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 68.52 70.36 68.33 207.21 69.07bcde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 70.28 71.23 71.89 213.40 71.13abcd 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 69.52 70.25 70.36 210.13 70.04abcde 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 66.34 64.26 65.23 195.83 65.28fgh 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 70.27 69.42 67.31 207.00 69.00cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 65.84 63.68 63.28 192.80 64.27gh 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 67.36 66.48 68.42 202.26 67.42efg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.34 68.57 68.42 204.33 68.11def 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 72.86 71.02 72.15 216.03 72.01abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 63.56 62.34 63.26 189.16 63.05h 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 70.26 71.23 71.75 213.24 71.08abcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 71.36 72.63 73.29 217.28 72.43a 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 72.67 73.61 72.68 218.96 72.99a 

CV%      1.58 

HSD (0.05)      3.27 

 

 

Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10  

randomly selected sample hills as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      0.2789       0.1395 0.12 3.34 5.45 

Treatment 14  920.6229     65.7588 56.27** 2.04 2.75 

Error 28    32.7243        1.1687    

Total 44  953.6261       

** = Highly significant 

 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 101.28 96.79 94.21 292.28 97.43g 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 113.89 119.51 115.53 348.93 116.31abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 113.14 110.63 112.71 336.48 112.16bcd 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 116.28 112.54 116.61 345.43 115.14abc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 113.21 115.36 114.33 342.90 114.30abcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 107.37 104.24 104.68 316.29 105.43ef 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 111.35 109.36 114.26 334.97 111.66bcd 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 104.62 103.11 103.86 311.59 103.86f 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 108.73 110.29 105.62 324.64 108.21def 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 108.94 110.23 112.41 331.58 110.53cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 115.23 116.89 115.26 347.38 115.79abc 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 103.02 101.12 104.21 308.35 102.78fg 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 116.48 115.21 113.28 344.97 114.99abc 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 119.12 116.31 116.31 351.74 117.25ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 118.26 120.84 116.79 355.89 118.63a 

CV% 1.84 

HSD (0.05) 6.16 

Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 

randomly selected sample hills as affected by different fertilizer treatments. 
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       4.3416     2.1708  0.52 3.34 5.45 

Treatment 14 1607.5229 114.8231    27.69** 2.04 2.75 

Error 28   116.1120   4.1469 
Total 44 1727.9765  

** = Highly significant 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by  

different fertilizer treatments.  

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 14.15 14.25 14.05 42.45 14.15f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 20.64 21.15 20.78 62.57 20.86ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 20.05 19.15 19.26 58.46 19.49cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 20.34 19.76 20.71 60.81 20.27bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 19.65 19.25 20.22 59.12 19.71bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 19.25 18.43 18.86 56.54 18.85de 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 20.12 18.69 19.26 58.07 19.36cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 18.42 19.15 18.24 55.81 18.60de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 19.43 19.55 18.55 57.53 19.18cde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 19.67 18.76 19.43 57.86 19.29cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 20.76 21.05 20.46 62.27 20.76ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 18.26 17.85 18.64 54.75 18.25e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 20.35 19.52 19.65 59.52 19.84bcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 21.28 20.50 21.05 62.83 20.94ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 21.76 21.63 21.89 65.28 21.76a 

CV%      2.11 

HSD (0.05)      1.24 

 

 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on  

14 % MC as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.9922   0.4961 2.95   3.34 5.45 

Treatment 14 128.5524    9.1823    54.69** 2.04 2.75 

Error 28     4.7011 0.1679      

Total 44 134.2457        

** = Highly significant 

 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by 

different fertilizer treatments.  

Treatment 

Application 

Rate, 

(ml/100 kg 

seed) 

(ml/400 m2) 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 5.66 5.70 5.62 16.98 5.66f 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 8.26 8.46 8.31 25.03 8.34ab 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 8.02 7.66 7.70 23.38 7.79cde 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 8.14 7.90 8.28 24.32 8.11bc 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 7.86 7.70 8.09 23.65 7.88bcd 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 7.70 7.37 7.54 22.62 7.54de 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 8.05 7.48 7.70 23.23 7.74cde 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 7.37 7.66 7.30 22.32 7.44de 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 7.77 7.82 7.42 23.01 7.67cde 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 7.87 7.50 7.77 23.14 7.71cde 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 8.30 8.42 8.18 24.91 8.30ab 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 7.30 7.14 7.46 21.90 7.30e 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 8.14 7.81 7.86 23.81 7.94bcd 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 8.51 8.20 8.42 25.13 8.38ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 8.70 8.65 8.76 26.11 8.70a 

CV% 2.11 

HSD (0.05) 0.49 

Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on 

14 % MC as affected by different fertilizer treatments.  
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.1594 0.0797 2.96 3.34 5.45 

Treatment 14   20.5537 1.4681 54.44** 2.04 2.75 

Error 28     0.7551  0.0270 
Total 44   21.4683 

** = Highly significant 



Appendix Table 11a. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

Application 

Rate,  

(ml/100 kg 

seed) 

(ml/400 m2) 

 

Replication 

Total Mean 

I II III 

T1 – No NEB control + 

fertilizer at 5, 25 & 45 DAT 
- 65.36 64.89 65.42 195.67 65.22i 

T2 – 1.2 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
120 68.11 68.26 68.32 204.69 68.23abc 

T3 – 1.2 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
120 68.02 67.92 67.84 203.78 67.93cdef 

T4 – 120ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

120 68.18 68.05 67.97 204.20 68.07bcde 

T5 – 0.6 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
60 67.88 67.91 68.16 203.95 67.98bcdef 

T6 – 0.6 ml/kg incubation + 

fertilizer at 5, 25 & 45 DAT 
60 67.51 67.36 67.43 202.30 67.43gh 

T7 – 60 ml/400m2 seed bed at 

sowing + fertilizer at 5, 25 & 

45 DAT 

60 67.79 67.85 67.82 203.46 67.82def 

T8 – 0.3 ml/kg seed soak + 0.3 

ml/kg incubation + fertilizer at 

5, 25 & 45 DAT 

60 67.22 67.37 67.28 201.87 67.29h 

T9 – 30 ml/400m2 seed bed at 

sowing and 7 days + fertilizer 

at 5, 25 & 45 DAT 

60 67.62 67.74 67.68 203.04 67.68fg 

T10 – 0.3 ml/kg seed soak + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.83 67.71 67.78 203.32 67.77efg 

T11 – 0.6 ml/kg seed soak + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 68.19 68.27 68.02 204.48 68.16abcd 

T12 – 0.3 ml/kg incubation + 

30 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

60 67.12 67.22 67.19 201.53 67.18h 

T13 – 0.6 ml/kg incubation + 

60 ml/400m2 seed bed at 7 

days + fertilizer at 5, 25 & 45 

DAT 

120 68.09 68.05 67.93 204.07 68.02bcdef 

T14 – 1.8 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
180 68.31 68.27 68.38 204.96 68.32ab 

T15 – 2.4 ml/kg seed soak + 

fertilizer at 5, 25 & 45 DAT 
240 68.53 68.41 68.49 205.43 68.48a 

CV%      0.17 

HSD (0.05)      0.34 

 

 

Appendix Table 11b. Analysis of variance on milling recovery (%) per plot as affected by different 

fertilizer treatments. 
SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0093   0.0046   0.35 3.34 5.45 

Treatment 14 25.5523 1.8252 137.04** 2.04 2.75 

Error 28   0.3729 0.0133       

Total 44 25.9345     

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 20 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2 – RR of NPK fertilizer + NEB at Seed Soak @ 120 ml/ha 

T3 –  RR of NPK fertilizer + NEB at Incubation @ 120 ml/ha 
T4 – RR of NPK fertilizer + NEB at Seed Bed Sowing 

 @ 120 ml/ha 

T5 – RR of NPK fertilizer + NEB at Seed Soak @ 60 ml/ha T6 – RR of NPK fertilizer + NEB at Incubation @ 60 ml/ha 

T7 –  RR of NPK fertilizer + NEB at Seed Bed Sowing 

 @ 60 ml/ha 

T8 – RR of NPK fertilizer + NEB at (Seed Soak & 

Incubation) @ 60 ml/ha 

T9 – RR of NPK fertilizer + NEB at Seed Bed (Sowing &  

7 DAS) @ 60 ml/ha 
T10 – RR of NPK fertilizer + NEB at (Seed Soak & Seed 

Bed 7 DAS) @ 60 ml/ha 



T11 – RR of NPK fertilizer + NEB at (Seed Soak & Seed 

Bed 7 DAS) @ 120 ml/ha 

T12 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 60 ml/ha

T13 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 120 ml/ha 
T14 – RR of NPK fertilizer + NEB at Seed Soak @ 180 ml/ha 

T15 – RR of NPK fertilizer + NEB at Seed Soak @ 240 ml/ha 



Figure 2. Representative sample plots per treatment at 30 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2 – RR of NPK fertilizer + NEB at Seed Soak @ 120 ml/ha 

T3 – RR of NPK fertilizer + NEB at Incubation @ 120 ml/ha 
T4 – RR of NPK fertilizer + NEB at Seed Bed Sowing  

@ 120 ml/ha 

T5 – RR of NPK fertilizer + NEB at Seed Soak @ 60 ml/ha T6 – RR of NPK fertilizer + NEB at Incubation @ 60 ml/ha 

T7 –  RR of NPK fertilizer + NEB at Seed Bed Sowing 

 @ 60 ml/ha 

T8 – RR of NPK fertilizer + NEB at (Seed Soak & 

Incubation) @ 60 ml/ha 

T9 – RR of NPK fertilizer + NEB at Seed Bed (Sowing &  

7 DAS) @ 60 ml/ha 

T10 – RR of NPK fertilizer + NEB at (Seed Soak & Seed 
Bed 7 DAS) @ 60 ml/ha 



T11 – RR of NPK fertilizer + NEB at (Seed Soak & Seed Bed 

7 DAS) @ 120 ml/ha 

T12 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 60 ml/ha 

T13 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 120 ml/ha 
T14 – RR of NPK fertilizer + NEB at Seed Soak @ 180 ml/ha 

T15 – RR of NPK fertilizer + NEB at Seed Soak @ 240 ml/ha 



  Figure 3. Representative sample plots per treatment at before harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – RR of NPK fertilizer at (5, 25 & 45) DAT T2 – RR of NPK fertilizer + NEB at Seed Soak @ 120 ml/ha 

T3 –RR of NPK fertilizer + NEB at Incubation @ 120 ml/ha T4 – RR of NPK fertilizer + NEB at Seed Bed Sowing  

@ 120 ml/ha 

T5 – RR of NPK fertilizer + NEB at Seed Soak @ 60 ml/ha T6 – RR of NPK fertilizer + NEB at Incubation @ 60 ml/ha 

T7 –  RR of NPK fertilizer + NEB at Seed Bed Sowing 

 @ 60 ml/ha 

T8 – RR of NPK fertilizer + NEB at (Seed Soak & 

Incubation) @ 60 ml/ha 

T9 – RR of NPK fertilizer + NEB at Seed Bed (Sowing &  

7 DAS) @ 60 ml/ha 

T10 – RR of NPK fertilizer + NEB at (Seed Soak & Seed 
Bed 7 DAS) @ 60 ml/ha 



T11 – RR of NPK fertilizer + NEB at (Seed Soak & Seed Bed 

7 DAS) @ 120 ml/ha 

T12 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 60 ml/ha

T13 – RR of NPK fertilizer + NEB at (Incubation & Seed Bed 

7 DAS) @ 120 ml/ha 
T14 – RR of NPK fertilizer + NEB at Seed Soak @ 180 ml/ha 

T15 – RR of NPK fertilizer + NEB at Seed Soak @ 240 ml/ha 



       Figure 4. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 20 days after transplanting 



Experimental view of the area at 30 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at harvest 



Figure 5. Field activities of the experimental area 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Counting of tillers at 30 DAT 

Measuring of plant height at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Counting of tillers at harvest 

Measuring of plant height at harvest 

Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 



Counting of spikelet per sample panicle 

Counting of 1000 grains per treatments 
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SEEDSOAKING, SEEDBED APPLICATION AND FOLIAR SPRAY AS 

NEB MANAGEMENT FOR LOWLAND RICE (NSic Rc 222) 

IN ECHAGUE, ISABELA, PHILIPPINES 

============= 
ABSTRACT 

============= 

A field experiment was conducted to evaluate the efficacy of NEB 

management (seed soak, seedbed, foliar spray) with granular fertilizer (83-14- 

14 kg NPK/ha) on transplanted lowland rice using inbred variety (NSic Rc 222) 

during dry season planting from December 2021 to April 2022 at San Fabian, 

Echague, Isabela, Philippines. Agronomic characteristics such as plant height, 

tiller and panicle count, in addition to grain yield were evaluated. 

Research findings revealed that tiller and panicle count, showed 

significant improvements with NEB application. Application of granular fertilizer 

at 83-14-14 g NPK/ha yielded 6.64 ton/ha and increased by 7.68 to 30.57 

percent with NEB treatments. Seed soaking (150 ml/kg seeds) and seedbed 

application (120 ml/400 m2) of NEB become more effective with additional foliar 

spray at 25 DAT (tillering) and 45 DAT (panicle initiation), and be at par with 

106-14-14 g NPK/ha. NEB-treated seedbeds with foliar spray provided

maximum additional grain yield of 1.89 ton/ha, and 1.92 to 2.03 ton/ha in the 

NEB-treated seeds; while foliar application of NEB (120 ml/ha) at 5, 25 and 45 

DAT realized more grains by 1.72 ton/ha, hence, these are recommended. 
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INTRODUCTION 

Rice is the most vital food crop in the Philippines, more than 90% of the 

its households consider it as the staple food item, thus becoming crucial in 

ensuring food security and alleviating poverty (BASF, 2020). Relatively, it 

accounts for 17.4% of Gross Value Added in Agriculture and 3.5% of the Gross 

Domestic Product in terms of the Philippine’s political economy, and provides 

a source of income to its extensive chain of stakeholders on the demand and 

supply side (Intal & Garcia, 2005). Realizing that there would be a tight global 

rice trade after the pandemic, the country pursues the Rice Resiliency Project 

which aim to increase local rice production in order to the boost the country's 

food sufficiency level. However, increasing local production and maintaining 

rice surplus in the coming decades is a great challenge. One of the prime 

importance in an endeavor to increase rice productivity is proper soil fertility 

management. In the Philippines, about 70% of the lands are degrading its 

quality and fertility for crop cultivation, which cannot produce higher rice yields. 

Fertilizer plays an important role in modern agriculture, especially for 

increased rice production. Nitrogen, phosphorus, and potassium (NPK) are the 

primary nutrients that rice plant needs. Nitrogen is most important in the 

formation of chlorophyll, the green pigment in leaves essential in plant food 

manufacture, and growth of plants. Use of nitrogen efficiently is an important 

complementary strategy for improving rice yield and reducing cost of production. 

It is also a prime nutrient for protein and carbohydrate synthesis, growth and 

development of plant body. The effect of nitrogen fertilization on rice growth and 

grain productivity are derived from several biochemical, physiological and 

morphological processes in the plant system. Nitrogen is considered the most 

limiting element in the soil and usually removed via crop removal. Rice plants 

also require phosphorus and potassium to improve their quality and grain 

production. In Cagayan Valley however, rice farmers usually apply more 

nitrogen than phosphorus and potassium, thus create nutrients imbalance in 

many cases. The imbalanced use of fertilizer speeds up nutrients’ depletion, as 
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well increase the cost of production which becomes a major problem in rice 

production. Nowadays, we recognize the ongoing plight of local farmers relative 

to the hike in prices especially on urea fertilizers. In order to obtain higher rice 

yields to compensate the high cost of production inputs, innovations that will 

warrant and assure higher yields and economic returns are developed. 

One of these innovations is the application of commercially available 

fertilizer grades along with additives that allows the nutrients supplied by the 

fertilizer to be more utilized, thus results in superior yields. One of these is NEB 

which is a blend of natural root exudates that is claimed to help stop the loss of 

nitrogen from soil and increase the population of beneficial soil bacteria that 

release more nutrients from soil and make it readily available, fueling aggressive 

crop growth and yield. As claimed, NEB promotes growth and development of 

plants, including larger and more complex root systems, thus making the plant 

more efficient in absorbing nutrients from a greater depth and volume of soil. 

Objectives: 

This study was conducted to evaluate efficacy of NEB management 

(seed soak, seedbed, foliar spray) on the growth and yield of lowland rice (NSic 

Rc 222) inbred variety in addition with granular fertilizer (83 kg N/ha) during the 

dry season planting under Isabela condition. It specifically aimed to: 

1. Determine the effective seed bed or seed soak application of NEB, and

2. Determine the most effective tiller and/or panicle foliar application of NEB.



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

Page | 5 

RESEARCH METHODOLOGY 

Location of the Experiment 

This study was conducted in a farmer’s field located at San Fabian, 

Echague, Isabela, Philippines from December to April 2022. 

Land Preparation 

An area of 1,215 square meters with Cauayan clay loam soil was used in 

the study. The field was flooded for seven days at a depth of 5-6 cm and was 

plowed and harrowed two times at weekly interval to allow the weeds and rice 

stubbles to decompose. The paddies were puddled and then leveled using 

leveling boards. After the last harrowing, levees were constructed to avoid 

fertilizer loss and contamination of treatments as well as to provide irrigation 

water passage way. 

Experimental Design 

The experiment was laid out in Randomized Complete Block Design with 

three replications. Each replication was divided into thirteen (13) treatment plots, 

each plot had a dimension of 5 m × 5 m. Alleyways of one-meter between 

replications and 0.5 m between plots were provided to facilitate farm operations 

and data gathering. 

Seedling Production and Planting 

Inbred rice variety (NSic Rc 222) was used in this study. Five seedbeds 

were prepared for the seedling establishment. Five sacks each containing 10 

kilograms of seeds were soaked in buckets with equal amounts of water (14 

liters) with corresponding amounts of NEB for Treatment 9 (7.5 ml), and 10, 11, 

12 (15 ml). The seeds were allowed to soak for 24 hours, after which, seeds 

were incubated for 36 hours to allow the seeds to germinate. The pre- 

germinated seeds were sown in the assigned nursery seedbeds. Immediately 

after sowing, the nursery seedbeds were sprayed with NEB at the rate of 30 

ml/400 m2 for T3, T4, T5, and 120 ml/400 m2 in seedbeds allotted for T6, T7 and 
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T8. After 7 days, the seedbed for T3. T4, and T5 were again sprayed with same 

rate of NEB. 

Proper care and management of seedlings was followed. After 20 days, 

the seedlings were pulled and transplanted in the designated plots at the rate of 

two seedlings per hill at a distance of 20 cm between rows and 20 cm between 

hills. Missing hills were replaced one week after transplanting to maintain the 

same number of plants per plot. 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB, amount of fertilizer materials and time of 

application. 

Table 1:  Treatment Summary per hectare (ml NEB/ha) 

NPK SEED SOAK SEED BED, 
SOWING 

SEED BED 
7 DAYS 

5 DAT, 
BASAL 

25 DAT, 
TILLER 

45 DAT, 
PANICLE 
INITIATION 

T1 106-14-14 ---------- ---------- ---------- ---------- ---------- ---------- 

T2 83-14-14 ---------- ---------- ---------- ---------- ---------- ---------- 

T3 83-14-14 ---------- 30 ml / 400m2 30 ml / 400m2 ---------- ---------- ---------- 

T4 83-14-14 ---------- 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha ---------- 

T5 83-14-14 ---------- 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha 120 ml/ha 

T6 83-14-14 ---------- 120 ml / 400m2 ---------- ---------- ---------- ---------- 

T7 83-14-14 ---------- 120 ml / 400m2 ---------- ---------- 120 ml/ha ---------- 

T8 83-14-14 ---------- 120 ml / 400m2 ---------- ---------- 120 ml/ha 120 ml/ha 

T9 83-14-14 75 ml/100 kg seed ---------- ---------- ---------- ---------- ---------- 

T10 83-14-14 150 ml/100 kg seed ---------- ---------- ---------- ---------- ---------- 

T11 83-14-14 150 ml/100 kg seed ---------- ---------- ---------- 120 ml/ha ---------- 

T12 83-14-14 150 ml/100 kg seed ---------- ---------- ---------- 120 ml/ha 120 ml/ha 

T13 83-14-14 ---------- ---------- ---------- 120 ml/ha 120 ml/ha 120 ml/ha 
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Fertilizer and Foliar (NEB) Application 

Foliar application of NEB was done at 5 DAT (basal), 25 DAT (tillering 

stage) and 45 DAT (panicle initiation) following the rate assigned in a particular 

treatment. Except for Treatment 1 which received the rate of 106-14-14 kg/ha 

NPK (2 bags 14-14-14 and 4 bags urea), all the treatment plots were applied 

with 2 bags 14-14-14 and 3 bags urea equivalent to 83-14-14 kg NPK ha-1. All 

the 14-14-14 fertilizers were applied at basal (10 DAT), while urea were supplied 

during tillering (25 DAT) and panicle initiation (45 DAT). 

Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide and fungicide following the 

manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 9 m2 (3m x 3m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 

percent. 

Data Gathered 

1. Average Plant Height – height of the 16 representative plants tagged in every

corner of the plot were measured at harvest

2. Average Number of Tillers per Hill - number of tillers of the 16 representative

plants tagged in every corner of the plot was separately counted and

recorded at 30 DAT and at harvest.

3. Average Panicle Count per hill - the number of panicles of the 16

representative plants tagged in every corner of the plot was separately

counted and recorded at harvest
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4. Grain Yield per Sampling Area (9 m2). The dried grains obtained in the

sampling area from each plot were weighed using the clock type weighing

balance.

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Tukey’s Honest 

Significant Difference (HSD) Test at 5% level of significance. 
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PRESENTATION OF RESULTS 

 
 

Observation 

Significant differences were observed in terms of the number of days 

from sowing to maturity. The NEB-treated plants headed and matured earlier 

than the two NEB-untreated plots. Normally, NSic Rc 222 matures in 114-120 

DAS. However, in this study, the NEB-treated plants matured earlier 5 days 

ahead of the expected maturity date of the rice variety. The control plants (T1 

and T2) matured the latest at 115 DAS. 

Plant Height at Harvest (cm) 

Plant height reveals the overall vegetative growth of the crop in response 

to various management practices. The results of experiment revealed that with 

same quantity of granular fertilizers, the NEB-treated and untreated plants 

produced comparable plant height with mean of 98.17 cm (Table 2). 

 
Table 2. Average plant height of NSic Rc 222 as affected by granular fertilizers 

and NEB application (seedbed, seed soak, foliar spray) 

 

 
TREATMENTS 

Plant Height 
(cm) 

T1 6 bags/ha (106 kg N/ha) 96.53 ab 

T2 5 bags/ha (83 kg N/ha) 93.00 b 

T3 5 bags/ha, NEB at seedbed (sowing, 7 DAS) 97.33 ab 

T4 5 bags/ha, NEB at seedbed (sowing, 7 DAS, 25 DAT) 97.33 ab 

T5 5 bags/ha, NEB at seedbed (sowing, 7 DAS, 25 and 45 DAT) 99.13 a 

T6 5 bags/ha, NEB at seedbed (sowing) 98.40 ab 

T7 5 bags/ha, NEB at seedbed (sowing, 25 DAT) 100.40 a 

T8 5 bags/ha, NEB at seedbed (sowing, 25 and 45 DAT) 100.53 a 

T9 5 bags/ha, NEB (seed soak 75 ml/100 kg seed) 97.13 ab 

T10 5 bags/ha, NEB (seed soak 150 ml/100 kg seed) 98.60 a 

T11 5 bags/ha, NEB (seed soak, 25 DAT) 99.13 a 

T12 5 bags/ha, NEB (seed soak, 25 and 45 DAT) 100.60 a 

T13 5 bags/ha, NEB (5, 25 and 45 DAT) 98.01 ab 

Mean  98.17 

LSD 0.05  5.46 

CV (%) 3.30 
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The plants applied with 103-24-24 kg NPK/ha indicated a mean height of 

96.53 cm, comparable to the plants which received reduced rate of N (83 kg/ha) 

at 93 cm. For the NEB-treated plants, the maximum plant height of 100.60 cm 

was observed in Treatment 12 (seed soak, foliar spray at 25, 45 DAT), while the 

minimum height of 97.33 cm was noted both in Treatment 3 (sowing, 7 DAS, 25 

DAT) and Treatment 4 (sowing, 7 DAS). 

Analysis of results revealed that the application of NEB in the seedbed 

showed no significant variations in plant height. Plants in Treatment 6 (seedbed- 

sowing) with mean height of 98.40 cm were comparable to other treatments 

despite the foliar spray of NEB. Foliar spraying in NEB-treated seedbeds did not 

enhance the plant growth as indicated by the comparable mean height of 97.33 

cm in Treatment 3 (7 DAS) and Treatment 4 (7 DAS, 25 DAT), 99.13 cm in 

Treatment 5 (7 DAS, 25 and 45 DAT), 100.40 cm in Treatment 7 (25 DAT), and 

100.53 cm in Treatment 8 (25 and 45 DAT). 

On the other hand, plants derived from NEB-treated seeds in Treatment 

9 (75 ml/100 kg seed) and Treatment 10 (150 ml/100 kg seed) showed 

comparable height at 97.13 and 98.60 cm, respectively. Foliar spray has no 

effect on the height growth of the plants with 99.13 cm in Treatment 11 (25 DAT) 

and 100.60 cm in Treatment 12 (25 and 45 DAT). The same result was obtained 

in foliar spraying of NEB (Treatment 13) during basal (5 DAT), 25 DAT (tiller) 

and 45 DAT (panicle initiation) which registered mean height of 98.01 cm. Foliar 

application of NEB did not affect the height growth as manifested by the 

statistically similar plant heights. 

Results indicates that the overall influence of NEB via seed soaking, 

seedbed application and foliar spray, together did not show its superiority in 

terms of heigh growth of NSic Rc 222 over the two fertilizer treatments. 

Average Number of Tillers 

NEB application has no significant effect on tiller production at early stage 

of the rice plants. The three NEB management (seed soaking, seed bed 

application, foliar spray) together showed influence on tiller production over the 

two fertilizer treatments at harvest with mean of 26.76 (Table 3). 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

Page | 11 

Table 3. Average number of tillers of NSic Rc 222 as affected by granular 
fertilizers and NEB application (seedbed, seed soak, foliar spray) 

Number of Tillers/Hill 
30 DAT Harvest 

T1 6 bags/ha, No NEB application 23.67 ab 26.00 c 

T2 5 bags/ha, No NEB application 20.73 b 21.50 d 

T3 5 bags/ha, NEB at seed bed (sowing, 7 DAS) 24.80 a 26.33 bc 

T4 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25 DAT) 25.47 a 28.13 abc 

T5 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25, 45 DAT) 26.13 a 28.93 ab 

T6 5 bags/ha, NEB at seed bed (sowing) 24.60 a 26.13 c 

T7 5 bags/ha, NEB at seed bed (sowing, 25 DAT) 24.93 a 27.00 abc 

T8 5 bags/ha, NEB at seed bed (sowing, 25 and 45 DAT) 25.27 a 27.13 abc 

T9 5 bags/ha, NEB (seed soak 75 ml/100 kg seed) 23.60 ab 25.53 c 

T10 5 bags/ha, NEB (seed soak 150 ml/100 kg seed) 24.20 a 25.80 c 

T11 5 bags/ha, NEB (seed soak, 25 DAT) 24.60 a 27.47 abc 

T12 5 bags/ha, NEB (seed soak, 25 and 45 DAT) 25.00 a 28.80 ab 

T13 5 bags/ha, NEB (5, 25 and 45 DAT) 25.27 a 29.07 a 

Mean 24.48 26.76 

CV (%) 7.69 6.04 

LSD 0.05 3.17 2.72 

Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 

At 30 DAT, the NEB-untreated plants in Treatment 1 (106-14-14 kg 

NPK/ha) and Treatment 2 (83-14-14 kg NPK/ha) registered statistically identical 

tiller count of 23.67 and 20.73, respectively, and did not differ with NEB-treated 

plants. Results revealed that all the NEB-treated plants had comparable tiller 

counts which ranged from 23.60 to 26.13, with the maximum tiller count 

observed in Treatment 5 (seedbed, 7 DAS, 25, 45 DAT), while the minimum was 

obtained in Treatment 9 (seed soak 75 ml/100 kg seed). The result implies that 

the three NEB management - seed soaking, seedbed and foliar spray - did not 

influence tiller production at the early stage of NSic Rc 222. 
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At harvest however, tiller production was significantly influenced by the 

NEB treatments. The plants applied with 106-14-14 kg NPK/ha registered a 

mean count of 26, while those applied with 83-14-14 kg NPK/ha had 21.50. The 

maximum tiller count of 29.07 was observed in Treatment 13 (5 bags/ha, NEB 

(5, 25 and 45 DAT) and the minimum of 21.50 in the control plots (83-14-14 kg 

NPK/ha). 

Analysis of results revealed that rice plants in NEB-treated seedbed (T6) 

produced an average of 26.13 tillers, did not differ with Treatment 1 (106 kg 

N/ha) and Treatment 2 (83 kg N/ha). Likewise, NEB-treated seeds with 75 

ml/100 kg seed (T9) and 150 ml/100 kg seed (T10) produced plants which 

registered tiller count of 25.53 and 25.80, respectively. These were statistically 

similar with the two granular fertilizers. The results imply that seed soaking alone 

and seed bed application of NEB manifested similar effect with the granular 

fertilizers in terms of tiller production. 

Further analysis of data revealed that foliar spraying of NEB effectively 

improved tiller production of NSic Rc 222. Plants which were sprayed with NEB 

produced more tillers than the plants applied 83-14-14 kg NPK/ha alone 

(Treatment 2). Foliar application in NEB-treated seedbeds significantly 

enhanced production of tillers in Treatment 3 (26.33), Treatment 4 (28.13), 

Treatment 5 (28.93), Treatment 7 (27.0), and Treatment 8 (27.13). A similar 

result was observed in NEB-treated seeds, where foliar spraying of NEB in 

Treatment 11 (27.47) and Treatment 12 (28.80) have greater number of tillers 

than the plants in Treatment 2 (83-14-14 kg NPK/ha). 

The result indicates that foliar spraying of NEB, in addition to seedbed 

application and seed soaking, significantly enhanced the tiller production of NSic 

Rc 222. All the plants sprayed with NEB, regardless whether seeds were soaked 

to NEB (T12 and T13) or applied on seedbed (T3, T4, T5, T7, T8), produced more 

tillers. The non-significant variation that existed between treatments with 

Treatment 1 (106-14-14 kg NPK/ha) indicates foliar spraying of NEB effectively 

boosted the fertilizing value of the granular fertilizer (83-14-14 kg NPK/ha) to 

affect tiller production and manifested similar effect with 106-14-14 kg NPK/ha. 
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Panicle Count at Harvest 

Analysis of variance revealed that panicle count at harvest of NSic Rc 

222 applied with granular fertilizers and NEB application significantly differ from 

each other (Table 4). The maximum panicle count is 25.97 (T13) while the 

minimum is 18.80 (T2), with an overall mean of 23.24. 

Table 4. Average number of panicles of NSic Rc 222 as affected by granular 
fertilizers and NEB application (seedbed, seed soak, foliar spray) 

TREATMENTS 
Panicle Count at 

Harvest 

T1 6 bags/ha, No NEB application 21.93 d 

T2 5 bags/ha, No NEB application 18.80 e 

T3 5 bags/ha, NEB at seed bed (sowing, 7 DAS) 21.93 d 

T4 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25 DAT) 22.60 cd 

T5 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25, 45 DAT) 23.73 bcd 

T6 5 bags/ha, NEB at seed bed (sowing) 23.27 cd 

T7 5 bags/ha, NEB at seed bed (sowing, 25 DAT) 22.67 cd 

T8 5 bags/ha, NEB at seed bed (sowing, 25 and 45 DAT) 24.20 abc 

T9 5 bags/ha, NEB (seed soak 75 ml/100 kg seed) 23.71 bcd 

T10 5 bags/ha, NEB (seed soak 150 ml/100 kg seed) 23.87 bc 

T11 5 bags/ha, NEB (seed soak, 25 DAT) 24.10 abc 

T12 5 bags/ha, NEB (seed soak, 25 and 45 DAT) 25.28 ab 

T13 5 bags/ha, NEB (5, 25 and 45 DAT) 25.97 a 

Mean 23.24 

CV (%) 4.89 

LSD 0.05 1.91 

Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 

There was no significant difference on the average number of panicle 

between the plants applied with 106-14-14 kg NPK/ha (21.93) and 83-14-14 kg 

NPK/ha (18.80). NEB application (seed soak, seed bed, foliar spray) enhanced 

the panicle formation of the rice crops. The maximum panicle count of 25.97 

was obtained from Treatment 13 (5 bags/ha, NEB 5, 25 and 45 DAT), much 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

Page | 14 

higher than Treatment 1 (106-14-14-14 kg NPK/ha) and Treatment 2 (83-14-14- 

14 kg NPK/ha) with respective mean of 21.93 and 18.80. 

Analysis of results revealed that NEB-treated seedbed (T6) produced 

23.27 panicles greater than Treatment 2 (83-14-14 kg NPK/ha) by 23.78 

percent, but comparable to Treatment 1 (106-14-14 kg NPK/ha). Similar result 

was observed on NEB-treated seeds which produced more panicles at 23.71 

(75 ml/100 kg seeds) and 23.87 (150 ml/kg seeds). Seed soaking increased 

panicle production by 26.12 to 26.97 percent. NEB-treated seeds and NEB- 

treated seedbed manifested similar effect with application of 106 kg NPK/ha in 

terms of tiller production. The result implies that NEB significantly boosted the 

fertilizing value of the granular fertilizer (83-14-14 kg/ha), thus manifested equal 

effect on panicle formation of Nsic Rc 222 with 106-14-14 kg NPK/ha. 

Data revealed that foliar spraying of NEB effectively enhanced the 

panicle formation of the rice crops. The plants sprayed with NEB at 7 DAS, 25 

DAT (T4), 7 DAS, 25, 45 DAT (T5), 25 DAT (T7), and 25, 45 DAT (T8) produced 

more panicles with 22.60, 23.73, 22.67, and 24.20, respectively. Foliar spray in 

NEB-treated seedbeds significantly increased panicle formation by 20.21 to 

28.72 percent. 

Foliar spray of NEB as addition to seed soaking significantly improved 

panicle formation where plants in Treatment 11 (25 DAT) reflected average of 

24.10 panicles, and Treatment 12 (25 and 45 DAT) with 25.28. The result 

indicates that foliar spraying of NEB with seed soaking, significantly enhanced 

the panicle production of NSic Rc 222 by 28.19 to 34.47 percent. Foliar spraying 

of NEB at 5 (basal), 25 (tillering) and 45 DAT (panicle initiation) in Treatment 13 

significantly improved the panicle formation by 38.14 percent, the highest 

increment as against the reference check (T2). 

The non-significant variation that existed between the NEB-treated plants 

and Treatment 1 (106-14-14 kg NPK/ha) implies that application of NEB, either 

seedbed, seed soak and foliar spray, effectively boosted the fertilizing value of 

the granular fertilizer (83-14-14 kg NPK/ha) and compensated the reduction of 

N by 23 kg /ha. 
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Yield per Sampling Area (kg/9 m2) 

There were no significant differences in terms of grain yield per sampling 

area as affected by the different NEB treatments (Table 5). The maximum grain 

yield was 7.80 kg while the minimum was 5.98 kg, and an overall mean of 7.06 

kg. The no NEB fertilizer control (106-14-14 kg NPK/ha) and 83-14-14 kg 

NPK/ha (T2) respectively registered 6.56 and 5.98 kg/9 m2. 

Table 5. Average grain yield of NSic Rc 222 per sampling area as affected by 
granular fertilizers and NEB application (seedbed, seed soak, foliar 
spray) 

TREATMENTS 
Grain Yield 
(kg/9 m2) 

T1 6 bags/ha, No NEB application 6.56 

T2 5 bags/ha, No NEB application 5.98 

T3 5 bags/ha, NEB at seed bed (sowing, 7 DAS) 6.44 

T4 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25 DAT) 6.50 

T5 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25, 45 DAT) 7.28 

T6 5 bags/ha, NEB at seed bed (sowing) 6.43 

T7 5 bags/ha, NEB at seed bed (sowing, 25 DAT) 7.32 

T8 5 bags/ha, NEB at seed bed (sowing, 25 and 45 DAT) 7.68 

T9 5 bags/ha, NEB (seed soak 75 ml/100 kg seed) 7.19 

T10 5 bags/ha, NEB (seed soak 150 ml/100 kg seed) 7.32 

T11 5 bags/ha, NEB (seed soak, 25 DAT) 7.70 

T12 5 bags/ha, NEB (seed soak, 25 and 45 DAT) 7.80 

T13 5 bags/ha, NEB (5, 25 and 45 DAT) 7.53 

Results of the experiment revealed that at similar application rate of 

fertilizer (83 kg N/ha), seedbed application of NEB (T6) registered a yield 

increase of 7.53 percent, while, seed soaking as NEB management reflected 

yield of 7.19 and 7.32 kg, respectively, 20.23 and 22.41 percent more than the 

reference check (T2). 
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With reference to Treatment 2, although statistically similar, NEB-treated 

seedbeds with foliar spray at different growth stages of the crop reflected 

additional grain yields by at least 7.69 (7 DAS) to 28.43 percent (25, 45 DAT). 

Moreover, NEB-seeds with foliar spray at 25 DAT (T11) and 25, 45 DAT (T12) 

provided additional grains by 28.76 and 30.43 percent, respectively. 

With reference to Treatment 6 (NEB-treated seedbed), grain yields 

attributed to the effect of foliar spray were 0.16 and 0.96 percent, when NEB 

were applied at 7 DAS (T3) and 7 DAS, 25 DAT (T4). Yield gaps were 11.07, 

12.16 and 16.23 percent for NEB application at 7 DAS, 25, 45 DAT (T5), 25 DAT 

(T7) and 25, 45 DAT (T8), respectively. In Treatment 13 (5, 25 and 45 DAT) 

where it recorded a yield increase of 25.92 percent. The result implies that foliar 

spray of NEB at 25 (tillering) and 45 DAT (panicle initiation) provided better yield 

advantage even if NEB is sprayed together with NEB-treated seeds or seed 

beds. 

Projected Grain Yield 

The computed grain yield per hectare of NSic Rc 222 as affected by 

granular fertilizers and NEB application (seedbed, seed soak, foliar spray) is 

presented in Table 6. 

Application of granular fertilizers with 83 kg N/ha (T2) and 106 kg N/ha 

(T1) registered mean yield of 6.64 and 7.29 tons per hectare, respectively with 

yield difference of 650 kg or 13 cavans attributed to the difference in the nitrogen 

(23 kg). 

The yields for NEB-treated plants were presented in descending order: 

Treatment 12 = 8.67 tons, Treatment 11 = 8,56 tons, Treatment 8 = 8.53 tons, 

Treatment 13 = 8.36 tons, Treatment 10 = 8.14 tons, Treatment 7 = 8.14 tons, 

Treatment 5 = 8.09 tons, Treatment 9 = 7.99 tons, Treatment 4 = 7.22 tons, 

Treatment 6 = 7.15 tons, and Treatment 3 = 7.15 tons, which when compared 

to Treatment 2 (control) registered the following yield differences: 2.03 tons 

(T12), 1.92 tons (T11), 1.89 tons (T8), 1.72 tons (T13), 1.50 tons (T10), 1.50 tons 

(T7), 1.45 tons (T5), 1.35 tons (T9), 0.58 tons (T4), 0.51 tons (T6) and 0.51 tons 

(T3). The yield differences ranged from 7.68 to 30.57 percent attributed to NEB 

application (seedbed, seed soaking, foliar spray). 
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Table 6. Computed Grain Yield of NSic Rc 222 

 

 
TREATMENTS 

  Grain Yield  

t/ha 

T1 6 bags/ha, No NEB application 7.29 abc 

T2 5 bags/ha, No NEB application 6.64 c 

T3 5 bags/ha, NEB at seed bed (sowing, 7 DAS) 7.15 bc 

T4 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25 DAT) 7.22 abc 

T5 5 bags/ha, NEB at seed bed (sowing, 7 DAS, 25, 45 DAT) 8.09 abc 

T6 5 bags/ha, NEB at seed bed (sowing) 7.15 bc 

T7 5 bags/ha, NEB at seed bed (sowing, 25 DAT) 8.14 ab 

T8 5 bags/ha, NEB at seed bed (sowing, 25 and 45 DAT) 8.53 ab 

T9 5 bags/ha, NEB (seed soak 75 ml/100 kg seed) 7.99 abc 

T10 5 bags/ha, NEB (seed soak 150 ml/100 kg seed) 8.14 ab 

T11 5 bags/ha, NEB (seed soak, 25 DAT) 8.56 ab 

T12 5 bags/ha, NEB (seed soak, 25 and 45 DAT) 8.67 a 

T13 5 bags/ha, NEB (5, 25 and 45 DAT) 8.36 ab 

Mean  7.84 

CV (%) 11.34 

LSD 0.05  1.50 

 

 
Between the NEB-treated seedbed (T6) and the control (T2), there was a 

yield gap of 510 kg or 7.68 percent. But with foliar spraying at 7 DAS, 25 DAT 

(T4), 7 DAS, 25 DAT, 45 DAT (T5), 25 DAT (T7) and 25, 45 DAT (T8), it increased 

to 0.98,13.15, 13.85, and 19.30 percent, respectively. 

Grain yields obtained from with NEB-treated seeds at 75 ml (T9) and 150 

ml (T10), showed a minimal gap of 150 kg or 1.88 percent, an indication of 

comparable effects. In general, seed soaking with NEB at 75 ml/kg seeds 

provided additional grains by 20.33 percent, while at 150 ml/100 kg seeds, it 

increased the yield by 22.59 percent. In this study, the additional foliar spray at 

25 DAT (T11) and at 25, 45 DAT (T12) to NEB-treated seeds increased yields 

28.92 and 30.57 percent, respectively. 

The foliar spray of NEB (T13) at 5 DAS (basal), 25 DAT (tillering) and 45 

DAT (panicle initiation), provided additional yield of 1.72 tons or 25.90 percent  
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which implies that foliar spray of NEB at 5, 25 and 45 DAT was effective nutrient 

management strategy. In reference to Treatment 1 (106 kg N/ha), there was an 

additional grain yield of 1.07 tons or 14.68 percent, which indicate that foliar 

application at 5, 25, 45 DAT is as effective as the application of 106 kg N/ha. 

The additional increase in the yield in this treatment (T13) from foliar spray of 

NEB could be attributed to the better root systems of the rice crops. The roots 

of these NEB-treated crops may have been able to grow vigorously and were 

able to absorb greater amounts of water and nutrients in the soil. This resulted 

in the continuous supply of essential elements needed during the plants’ tillering 

(5 DAS), vegetative (25 DAT) and reproductive (45 DAT) stages which 

eventually led to production of more tillers and panicles, hence, higher grain 

yields than both the NEB-untreated plants. 

CONCLUSION 

The following conclusions are drawn based on the findings of the study: 

1. Seedbed application of NEB (120 ml/400m2) increased the yield of

NSic Rc 222 by 7.68 percent, with addition of NEB via foliar spray at 25, 45 DAT, 

it increased by 19.30 percent. 

2. Seed soaking improved the grain yield by 20.33 (75 ml/100 kg seeds)

to 22.53 (150 ml/kg seeds) percent, addition of NEB via foliar spray at 25 DAT 

and 25, 45 DAT, it reflected an increase of 28.92 to 30.57 percent. 

3. Foliar spraying of NEB at 5, 25 and 45 DAT provided additional grain

yield of 1.72 ton/ha or 25.90 percent. 

4. The growth and yield of transplanted lowland rice applied with NEB

applied via seed soaking, seedbed and foliar spray is relatively better than the 

reference check (83 kg N/ha, no NEB) as it increased yield by 7.68 to 30.57 

percent. Except for Treatments 3,4 and 6, all other treatments gave better yield 

advantage over the application of 106 kg N/ha by 9.60 to 18.93 percent. NEB 

application significantly improved tiller production and enhanced panicle 

formation which contributed to better grain yields of the rice crops. 
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RECOMMENDATION 

Seed soaking, seed bed application and foliar spray as supplement to 

inorganic fertilizer (83 kg N/ha) is an effective NEB management strategy. Seed 

soaking  and  seedbed  application  of  NEB  becomes  more  effective  if 

supplemented with foliar spray during the tillering (25 DAT) and panicle initiation 

(45 DAT) stages of the rice crops. 

Maximum additional grain yields of 1.89, 1.92 and 2.03 ton/ha are 

obtained in NEB-treated seedbed and NEB-treated seeds with foliar spray at 25 

and 45 DAT, while yield advantage of 1.72 ton/ha is realized with foliar spray of 

NEB at 5 DAT, 25 and 45 DAT, hence, these are recommended. A similar study, 

however, should be conducted to validate and come up with a more reliable and 

conclusive result. 
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Appendix Table 1. Plant Height (cm) at Harvest 

 

TREATMENTS 
 

 
 BLOCK   

TOTAL MEAN 
I II III 

T1 96.20 99.60 93.80 289.60 96.53 ab 
T2 92.60 93.80 92.60 279.00 93.00 b 
T3 96.00 102.80 93.20 292.00 97.33 ab 
T4 93.80 97.80 100.40 292.00 97.33 ab 
T5 93.80 103.00 100.60 297.40 99.13 a 
T6 94.80 98.80 101.60 295.20 98.40 ab 
T7 98.20 96.60 106.40 301.20 100.40 a 
T8 101.40 101.40 98.80 301.60 100.53 a 
T9 94.00 93.00 104.40 291.40 97.13 ab 
T10 95.40 99.80 100.60 295.80 98.60 a 
T11 97.00 99.80 100.60 297.40 99.13 a 
T12 96.00 103.60 102.20 301.80 100.60 a 
T13 97.30 97.54 99.20 294.04 98.01 ab 

TOTAL    3828.44  

MEAN     98.17 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
  

SQUARE 

F – VALUES   

Fc 
 Tabular  

0.05 0.01 

BLOCK 2 103.22 51.61 4.92 3.40 5.61 
TREATMENT 12 151.39 12.62 1.20 ns

 2.18 3.03 
ERROR 24 251.66 10.49    

TOTAL 38 506.28     

C.V. = 3.30% ns – not significant 
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Appendix Table 2. Tiller Count at 30 Days after Transplanting 

TREATMENTS 
BLOCK 

TOTAL MEAN 
I II III 

T1 25.80 22.60 22.60 71.00 23.67 ab 
T2 21.60 20.80 19.80 62.20 20.73 b 
T3 25.20 23.20 26.00 74.40 24.80 a 
T4 25.60 27.60 23.20 76.40 25.47 a 
T5 29.80 26.20 22.40 78.40 26.13 a 
T6 26.80 22.60 24.40 73.80 24.60 a 
T7 27.60 23.20 24.00 74.80 24.93 a 
T8 26.60 24.80 24.40 75.80 25.27 a 
T9 24.80 24.20 21.80 70.80 23.60 ab 
T10 24.00 25.20 23.40 72.60 24.20 a 
T11 25.20 26.20 22.40 73.80 24.60 a 
T12 24.00 23.00 28.00 75.00 25.00 a 
T13 25.00 27.80 23.00 75.80 25.27 a 

TOTAL 954.80 

MEAN 24.48 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 27.30 13.65 3.85 3.40 5.61 
TREATMENT 12 63.31 5.28 1.49ns 2.18 3.03 
ERROR 24 85.13 3.55 

TOTAL 38 175.74 

C.V. = 7.69% ns – not significant 
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Appendix Table 3. Tiller Count at Harvest 

 

TREATMENTS 
          BLOCK   

TOTAL MEAN 
I II III 

T1 26.20 24.80 27.00 78.00 26.00 c 
T2 21.90 22.70 19.90 64.50 21.50 d 
T3 25.40 26.40 27.20 79.00 26.33 bc 
T4 26.80 29.20 28.40 84.40 28.13 abc 
T5 26.80 30.40 29.60 86.80 28.93 ab 
T6 26.60 26.60 25.20 78.40 26.13 c 
T7 27.00 26.80 27.20 81.00 27.00 abc 
T8 25.80 28.00 27.60 81.40 27.13 abc 
T9 22.60 25.80 28.20 76.60 25.53 c 
T10 24.80 25.20 27.40 77.40 25.80 c 
T11 24.20 29.20 29.00 82.40 27.47 abc 
T12 29.20 25.60 31.60 86.40 28.80 ab 
T13 26.40 29.40 31.40 87.20 29.07 a 

TOTAL    1043.50  

MEAN     26.76 

LSD 0.05     2.72 

 
 
 

ANALYSIS OF VARIANCE 

 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
  

SQUARE 

F – VALUES   

Fc 
 Tabular  

0.05 0.01 

BLOCK 2 26.59 13.30 5.10 3.40 5.61 
TREATMENT 12 144.10 12.01 4.61** 2.18 3.03 
ERROR 24 62.58 2.61    

TOTAL 38 233.28     

C.V. = 6.04% ** – significant at 1% level 
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Appendix Table 4. Panicle Count at Harvest 

TREATMENTS 
BLOCK 

TOTAL MEAN 
I II III 

T1 21.40 21.40 23.00 65.80 21.93 d 
T2 18.80 19.60 18.00 56.40 18.80 e 
T3 22.20 21.00 22.60 65.80 21.93 d 
T4 25.60 22.00 20.20 67.80 22.60 cd 
T5 23.40 23.80 24.00 71.20 23.73 bcd 
T6 23.60 24.00 22.20 69.80 23.27 cd 
T7 23.80 22.60 21.60 68.00 22.67 cd 
T8 23.60 24.00 25.00 72.60 24.20 abc 
T9 22.00 24.23 24.90 71.13 23.71 bcd 
T10 23.80 23.20 24.60 71.60 23.87 bc 
T11 23.80 24.50 24.00 72.30 24.10 abc 
T12 25.00 25.24 25.60 75.84 25.28 ab 
T13 25.80 26.00 26.10 77.90 25.97 a 

TOTAL 906.17 

MEAN 23.24 

LSD 0.05 1.91 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 0.066 0.03 0.03 3.40 5.61 
TREATMENT 12 113.945 9.50 7.36** 2.18 3.03 
ERROR 24 30.954 1.29 

TOTAL 38 144.964 

C.V. = 4.89 % ** – significant at 1% level 
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Appendix Table 5. Yield per Sampling Area (kg/9 m2) 

TREATMENTS 
BLOCK 

TOTAL MEAN 
I II III 

T1 5.99 5.99 7.70 19.68 6.56 abc 
T2 6.32 5.23 6.39 17.94 5.98 c 
T3 7.13 6.00 6.18 19.31 6.44 bc 
T4 7.32 6.75 5.42 19.49 6.50 abc 
T5 6.94 7.32 7.57 21.83 7.28 abc 
T6 5.99 6.94 6.37 19.30 6.43 bc 
T7 5.99 8.09 7.89 21.97 7.32 abc 
T8 5.99 8.00 9.04 23.03 7.68 ab 
T9 6.75 7.89 6.94 21.58 7.19 abc 
T10 7.32 8.09 6.56 21.97 7.32 abc 
T11 7.32 7.51 8.28 23.11 7.70 ab 
T12 6.94 8.25 8.22 23.41 7.80 a 
T13 7.39 7.09 8.10 22.58 7.53 ab 

TOTAL 275.20 

MEAN 7.06 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 2.264 1.13 1.76 3.40 5.61 
TREATMENT 12 12.848 1.07 1.67ns 2.18 3.03 
ERROR 24 15.413 0.64 

TOTAL 38 30.526 

C.V. = 11.36 % ns – not significant 
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Appendix Table 6. Computed Grain Yield of NSic Rc 222 adjusted at 14% MC 

TREATMENTS 
Grain Yield 

kg/25 m2
 kg/ha t/ha 

T1 18.22 7,289 7.29 abc 
T2 16.61 6,644 6.64 c 
T3 17.88 7,152 7.15 bc 
T4 18.05 7,219 7.22 abc 
T5 20.21 8,085 8.09 abc 
T6 17.87 7,148 7.15 bc 
T7 20.34 8,137 8.14 ab 
T8 21.32 8,530 8.53 ab 
T9 19.98 7,993 7.99 abc 
T10 20.34 8,137 8.14 ab 
T11 21.40 8,559 8.56 ab 
T12 21.68 8,670 8.67 a 
T13 20.91 8,363 8.36 ab 

MEAN 19.60 7,840 7.84 
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Rice 220 at 20 DAT 

T1 vs T4 

T2 vs T5 
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T3 vs T7 

T4 vs T2 
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T5 vs T3 
 

T8 vs T10 
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T9 vs T10 

T9 vs T13 
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Rice 220 at 40 DAT 
 

 
T1 vs T4 

 
 

 

T2 vs T5 
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T3 vs T7 

T4 vs T2 
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T9 vs T10 

T9 vs T13 
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Rice 220 at 105 DAS 

T1 vs T4 
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Growth Parameter and Yield Increase of Inbred Rice (Oryza sativa) as Influenced by 

Different Rate and Timing of Application of NEB at Seed Soak and  

As Foliar Spray at Seed Bed and After Transplanting  

Belinda G. Elming 

ABSTRACT 

This study was conducted to measure the effect of NEB on 

agronomic growth metrics and grain yield of inbred rice. It also 

intended to evaluate the effect of different dosage and time of 

application combinations of NEB. 

The study trial was arranged in Randomized Complete Block 

Design (RCBD) with (3) replications and fifteen (15) treatments. 

The study was designed to evaluate NEB in combination to 5 

bags/ha of NPK fertilizers with an additional untreated control at 

6 bags/ha, allowing for NEB treatments with 1 bag/ha fertilizer 

reduction.  

NEB was applied with (30 ml/400m2 to seed bed at sowing and 7 

DAS alone, 120 ml/400m2 to seed bed at sowing alone and 150 

ml/100 kg seed alone) and each with application of 120 ml/ha 

NEB at 25 DAT (Tiller stage) and with 120 ml/ha NEB at (25 and 

45) DAT. The study was also measured the effect of the

application of NEB at the rate of (75, 150, 225 and 300) ml/100

kg seed alone with various field applications at 120 ml/ha applied

as a foliar spray.

The results showed a highly significant effect on count of tiller at 

30 DAT and harvest, number of panicle, count of spikelet per 

panicle, percent filled spikelet per panicle, weight of 1000 grain, 

plant height at 30 DAT and harvest, grain yield and percent 

milling recovery. The highly significant effect of NEB and NPK 

fertilizers on grain yield with (22.41 kg/plot) 8.97 tons/ha was 

obtained from 150 ml/100 kg seed of NEB at Seed Soak + 120 

ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T11). 

Research findings revealed that in order to produce the highest 

grain yield increase of 3.18 tons/ha it is recommended to apply a 

150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at (25 

& 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT. 



I. INTRODUCTION 

 

Rice is the staple food for more than half of the world’s population, influences the 

livelihoods and economies of several billion people and for hundreds of millions it is the 

only thing between them and starvation (IRRI, 2006). In the Philippines, rice produce 

reaches 19,066.1 metric tons in 2018 after a nearly constant increasing productivity since 

2014 (Philippine Statistics Authority (PSA, 2019). Rice is the staple food for about 80 

percent of Filipinos. It is also served as the most important agricultural crop in the country 

and a major source of income for millions of Filipino farmers. 

Mainly, the constant increasing input cost of rice farmers is allotted to NPK fertilizers 

and it is becoming the major challenge that needs consideration in growing of rice. Foliar 

application has been studied to stimulate plant roots to enhance the absorption of all 

nutrient requirements. It can also be an alternative nutrient that can reduce the huge amount 

of NPK fertilizers usage of the farmers to lighten this problem.  

NEB root exudates promotes growth and development of the whole plants that will 

make it more vigorous starting from seedling progress prior to transplanting. The overall 

effect of product is to make plants more efficient on using applied fertilizer as well as to 

survive in soils of low fertility level. Higher yield increase of crops is greatly achieved 

when have access to additional nutrients.  

This study was conducted to determine the effect of NEB application on growth 

metrics and yield increase of rice and to assess the effect of NEB applied at seed soak, seed bed 

and after transplanting as foliar spray.  

 

II. OBJECTIVES 

1. Determine the most effective seed bed or seed soak application of NEB; 

2. Determine the most effective tiller and/or panicle foliar application of NEB. 

 

III. METHODOLOGY 

1. Land Preparation 

A lowland irrigated farm with an approximate area measuring 2000 m2 was 

thoroughly prepared by double pass plowing and harrowing operations to cultivate the 

soil thoroughly and removed previous vegetation in the area as well as the growth of 

unwanted weeds using a mechanical farm tractor and hand tractor. Levelling was also 

accomplished to evenly allocate the irrigation in every plots. Proper land preparation 

was done to obtain good soil tilth. Levees were also constructed to prevent the leaching 

of fertilizer to adjacent plots.   

2. Crop Variety and Planting Method 

NSIC 222 rice variety was utilized and procured from a registered local seed 

supplier.  Seeds were sown in seedbed and adequate water was maintained for proper 

seedling growth based on farmer’s practice of nursery preparation and management. 

Twenty-five (20) day old seedlings were transplanted in straight line method using 2-



3 seedlings per hill with a planting distance of 20 x 20 centimeters between hills and 

rows.  

3. Fertilization

The NPK fertilizer recommendation of 6 bangs/ha and 5 bags/ha were provided 

by AGMOR, Inc. and the sources were 14-14-14 and 46-0-0 (Urea). The NPK 

fertilizers was applied in three split applications where 100 kg/ha (T1-T15) of (14-14-

14) were applied at basal (10 DAT), 100 kg/ha (T1) and 75 kg/ha (T2 –T15) of Urea

was applied at tiller stage (25 DAT) and at panicle initiation stage (45 DAT). NEB was 

applied in seed soak and foliar spray at seed bed and after transplanting as stated in the 

treatment summary.   

4. Insects and Pests, Diseases and Weeds Control

Insect pests and diseases were controlled using the registered and recommended 

rates of insecticides and fungicides for rice. Weed control was done through the use of 

herbicides while manual weeding was done by pulling remaining weeds when 

herbicide is not advisable to apply at reproductive stage.  

5. Drainage and Irrigation

The irrigation for plots were maintained 3 cm depth of water as per requirement 

of the crop in non-stress treatment. Drainage of rice field was properly designed and 

constructed by creating network. Repairing of bunds were also done such as the holes 

and cracks to avoid fertilizer leaching to adjacent plots. 

6. Harvesting

Harvesting and yield data gathering was manually done at maturity stage of the 

grain at 91 days after planting. 



IV. TREATMENT SUMMARY 

 The following treatment summary including the rates and time of application were evaluated: 

 
 

 

V. EXPERIMENTAL DESIGN  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks representing replication and each block was further 

subdivided into fifteen (15) plots where the different treatments were randomly assigned. 

A one-meter distance was provided between blocks and treatment plots. Bunds were 

constructed to prevent fertilizer competition between adjacent plots and to facilitate the 

management of drainage and irrigation of each plot.  

VI. DATA GATHERED 
 

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were 

counted based on 10 randomly selected sample hills per plot.  

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner 

row were randomly taken and counted per plot.  

3. Panicle count at harvest - The number of panicle per plot at harvest were counted 

based on 10 randomly selected sample hills per plot. 

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by 

counting the number of grain per panicle consisting of both filled and unfilled grain 

from 10 randomly selected sample hills per plot. 

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula 

below based on 10 randomly selected sample hills per plot. 

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
 𝒙 100   

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains 

randomly chosen from the sample corrected to 14% moisture content (MC). 

Moisture content was determined by using moisture meter. 



7. Average plant height at 30 DAT (cm) – Height was measured from the base of the

plant to the tip of the tallest leaves at 30 DAT based on 10 randomly selected sample

hills per plot.

8. Average plant height at harvest (cm) – Height was measured from the base of the

plant to the tip of the tallest panicles at harvest based on 10 randomly selected sample

hills per plot.

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the

harvest area at least (2.5 m x 2.5 m) at 14% MC using the following formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

25 𝑚2

𝑝𝑙𝑜𝑡

10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield

from the area and was converted into tons per hectare at 14% MC using the following

formula:

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄

11. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the

weight of milled rice to the total weight of grain, expressed in percent using the

following formula.

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100

VII. STATISTICAL ANALYSIS

Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level. 



VIII. EXPERIMENTAL FIELD LAY-OUT 
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IX. RESULTS AND DISCUSSION 

 

The results showed its significance to different fertilizer treatments and discussions 

of the effect of NEB on the agronomic parameters and yield increase of rice. This study 

also presented the impact of various combinations of different rate, time and method of 

application of NEB with the same recommended rate of NPK fertilizers. 

 

 



Average tiller count at 30 DAT  

Table 1 presents the effect of different treatment combinations on tiller count at 30 

DAT and statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 1b.).  

Comparison among means revealed that the application of 150 ml/100 kg seed of 

NEB at Seed Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T11), 120 ml/400m2 NEB at Seed Bed sowing +120 ml/ha NEB at (25 

& 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T8) and 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T5) had no significant effect to each other, however 

obtained a significantly highest tiller count at 30 DAT with an average of 29.30, 29.10 and 

28.60, respectively.  

Additionally, the application of 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T15), 150 ml/100 kg seed of NEB at Seed Soak + 

120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10), 120 

ml/400m2 NEB at Seed Bed sowing +120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T7) and 300 ml/100 kg seed of NEB at Seed Soak + 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) were also insignificant to each other, 

however gained a significantly higher tiller count at 30 DAT and comparable to 

aforementioned treatments (T11, T8 and T5).  

Similarly, the plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing 

& 7 DAS) + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T4), 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T13) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T3) had no significant effect to each other but 

produced a significantly higher tiller count at 30 DAT and were also comparable to the 

treatment combinations (T15, T10, T7 and T14) with an average of 27.50, 27.43 and 27.27, 

respectively. 

Moreover, the application of 150 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T9) was comparable to the plants applied with 120 

ml/400m2 NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T6) and 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T12) however, produced a significantly lower tiller count at 30 DAT.  

On the other hand, the plants produced the lowest tiller count at 30 DAT were from 

the application of 6 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) and 5 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T2) that had no significant effect to each other with 

an average of 18.57 and 16.63, respectively.  

 

 

 

 



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  

        affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 20.10 18.40 17.20 55.70 18.57e 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 16.80 15.90 17.20 49.90 16.63e 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 26.90 27.30 27.60 81.80 27.27abc 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 28.10 27.50 26.90 82.50 27.50abc 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 29.10 27.90 28.80 85.80 28.60a 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 26.50 24.70 25.10 76.30 25.43cd 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 27.60 28.10 28.20 83.90 27.97ab 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 28.20 28.70 30.40 87.30 29.10a 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 27.10 25.70 26.20 79.00 26.33bcd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 28.30 27.50 28.20 84.00 28.00ab 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 29.10 30.20 28.60 87.90 29.30a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 25.40 24.10 25.10 74.60 24.87d 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 27.10 28.10 27.10 82.30 27.43abc 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 28.30 27.40 27.60 83.30 27.77ab 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 29.40 28.20 27.80 85.40 28.47ab 

CV%       2.81 

HSD (0.05)       2.23 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 



 Average tiller count at harvest  
 

Presented on Table 2, the effect of different treatment combinations on tiller count 

at harvest and comparison of means revealed highly significant difference among 

treatments, (Appendix Table 2b.).  

The results revealed that the application of 150 ml/100 kg seed of NEB at Seed 

Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11) provided a significantly highest tiller count at harvest of 28.80. However, this 

was comparable to the plants applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T8) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) 

DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) that were insignificant to 

each other with an average of 28.57 and 28.17, respectively.  

Similarly, treatments (T8 and T5) were comparable to the plants applied at the rate 

of 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T15), 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T10), 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) and 

300 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T14) with average tiller count ranges from 27.23 to 27.97.  

In addition, the aforementioned group of treatments were also comparable to 

application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 

DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) and 225 ml/100 kg seed of 

NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) that gained a 

significantly higher tiller count at harvest. However, these treatments were similar to the 

plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T3) with an average tiller count at harvest of 26.70. 

Moreover, the plants applied with 150 ml/100 kg seed of NEB at Seed Soak + 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) significantly produced the lower tiller 

count at harvest among NEB treated plants but comparable to the plants applied at the rate 

of 120 ml/400m2 NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T6) and 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T12) with an average of 25.97, 25.00 and 24.53, respectively. 

On the other hand, the application of 6 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T1) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) significantly 

produced the lowest tiller count at harvest yet no significant effect to each other with 

average of 17.07 and 15.70, respectively.  

The treatment combinations revealed the highest number of tiller obtained by 

application of NEB at seed soak and foliar spray at both tiller and panicle initiation stage 

with the recommended rate of NPK fertilizers. This implied that growth improves with 

application of NEB when reduced the dosage of NPK fertilizers.   

 



Table 2. Average tiller count at harvest based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 18.20 16.90 16.10 51.20 17.07f 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 15.90 14.80 16.40 47.10 15.70f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 26.20 26.80 27.10 80.10 26.70bcd 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 27.70 27.10 26.10 80.90 26.97abcd 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 28.80 27.40 28.30 84.50 28.17ab 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 26.10 24.30 24.60 75.00 25.00de 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 27.20 27.80 27.60 82.60 27.53abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 27.70 28.40 29.60 85.70 28.57ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 26.80 25.20 25.90 77.90 25.97cde 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 27.90 27.20 27.80 82.90 27.63abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 28.80 29.50 28.10 86.40 28.80a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 25.10 23.80 24.70 73.60 24.53e 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 26.80 27.30 26.60 80.70 26.90abcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 27.60 26.90 27.20 81.70 27.23abc 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 28.80 27.60 27.50 83.90 27.97abc 

CV%       2.62 

HSD (0.05)       2.03 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 



Panicle count at harvest 

Table 3 presented the data gathered on panicle count at harvest as affected by 

application of NPK fertilizer, NEB and in combination of different treatment.  Statistical 

analysis revealed highly significant differences on the effects among all treatments over 

the no NEB fertilizer controls (Appendix Table 3b).  

The results revealed that the application of 150 ml/100 kg seed of NEB at Seed 

Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11) obtained the highest panicle count at harvest with an average of 28.43, however 

comparable to the plants applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT

(T8), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) 

DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) and 120 ml/ha NEB at (5, 

25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15) that had no 

significant effect to each other with an average of 27.97, 27.60 and 27.57, respectively. 

Furthermore, the above-mentioned treatments were comparable to the plants 

applied at the rate of 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 

DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10), 120 ml/400m2 NEB at 

Seed Bed sowing +120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T7), 300 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at

(10, 25 & 45) DAT (T14) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 

ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) that were 

insignificant to each other but also gained a significantly higher panicle count at harvest. 

The application of 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T13) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 

DAS) + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) were not significant to each 

other however gained a significantly higher panicle count at harvest with an average of 

26.57 and 26.30, respectively. While these treatment combinations were similar to the 

application of 150 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T9) significantly produced high panicle count of 25.43. 

The lower panicle count at harvest was produced by the application of 120 

ml/400m2 NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T6) but comparable to the plants applied at the rate of 75 ml/100 kg seed of NEB at Seed 

Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12).  

On the other hand, the plants applied at rate of 6 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T1) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) had no 

significant effect to each other however, significantly produced the lowest panicle count at 

harvest with an average of 16.63 and 15.13, respectively. 



Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  

by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 17.80 16.40 15.70 49.90 16.63f 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 15.20 14.30 15.90 45.40 15.13f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 25.80 26.20 26.90 78.90 26.30bcd 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 27.40 26.70 25.80 79.90 26.63abc 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 28.10 26.90 27.80 82.80 27.60ab 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 25.80 24.10 24.30 74.20 24.73de 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 26.90 27.40 27.30 81.60 27.20abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 27.50 27.70 28.70 83.90 27.97ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 26.20 24.80 25.30 76.30 25.43cde 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 27.50 26.80 27.40 81.70 27.23abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 28.40 29.10 27.80 85.30 28.43a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 24.80 23.50 24.50 72.80 24.27e 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 26.50 26.90 26.30 79.70 26.57bcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 27.30 26.50 26.80 80.60 26.87abc 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 28.20 27.30 27.20 82.70 27.57ab 

CV%       2.42 

HSD (0.05)       1.85 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference  

(HSD) test 

 

 



Number of spikelet per panicle 

The results and effects of different treatment combinations on number of spikelet 

per panicle based on 10 randomly selected sample hills are shown in Table 4. Statistical 

analysis revealed highly significant differences on the effects among all treatments over 

the control plants (Appendix Table 4b).  

The results revealed that the application of 150 ml/100 kg seed of NEB at Seed 

Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11) produced significantly the highest number of spikelet per panicle however, 

comparable to the plants applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT

(T8) with an average value of 226.57 and 221.47, respectively. 

The treatment combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT

(T5) and 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T15) had no significant effect to each other however comparable to the

aforementioned treatments (T11 and T8) with highest number of spikelet per panicle at 

harvest. 

Moreover, the application of 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha 

NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10), 120 ml/400m2 

NEB at Seed Bed sowing +120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T7) and 300 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T14) were also insignificant to each other but obtained a 

significantly higher number of spikelet per panicle that were comparable to the above 

mentioned treatment combinations.  

Meanwhile, the results obtained from the plants applied at the rate of  30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T4), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) and 225 ml/100 kg seed of NEB at 

Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) were also not 

significant to each other however, similar to the previous treatments except to T11.  

Furthermore, the application of   150 ml/100 kg seed of NEB at Seed Soak + 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) produced the lower number of spikelet 

per panicle among plants treated with NEB. This was also comparable to the plants applied 

at the rate of 120 ml/400m2 NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T6) and 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T12) however, gained a significantly higher number of 

spikelet per panicle at harvest over the control plants (T1 and T2). 

On the other hand, the application of 6 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T1) had no significant effect to the plants applied at the rate of 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T2), however significantly produced the lowest number of 

spikelet per panicle at harvest with an average of 159.50 and 145.07, respectively. 



Table 4. Average number of spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 164.60 151.80 162.10 478.50 159.50ef 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 154.20 143.60 137.40 435.20 145.07f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 190.30 186.80 206.70 583.80 194.60bcd 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 196.20 210.60 181.20 588.00 196.00bcd 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 218.00 215.70 224.30 658.00 219.33abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 203.40 179.60 181.50 564.50 188.17d 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 192.70 203.90 210.50 607.10 202.37abcd 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 223.40 219.60 221.40 664.40 221.47ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 192.50 183.70 201.70 577.90 192.63cd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 195.30 216.40 209.70 621.40 207.13abcd 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 226.70 222.40 230.60 679.70 226.57a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 171.30 185.10 183.40 539.80 179.93de 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 186.90 204.30 191.40 582.60 194.20bcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 213.40 187.60 205.60 606.60 202.20abcd 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 216.10 211.13 223.50 650.73 216.91abc 

CV%       4.82 

HSD (0.05)       28.63 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 



The higher count of spikelet per panicle was due to the application of NEB at seed 

soak and foliar spray at both tiller and panicle initiation stage in combination to lower 

dosage of recommended NPK fertilizer. NEB prepares the seed for enhanced germination 

of seeds, improves the seedling growth into more vigorous plants and the foliar spray of 

NEB at tiller and panicle initiation stage also support the plants in bearing more spikelet 

during reproductive stage.  

Percent filled spikelet per panicle 

Presented on table 5 the data on the percent filled spikelet per panicle as affected 

by different treatment combinations based on 10 randomly selected sample hills. Statistical 

analysis revealed highly significant effects among all treatments over the no NEB fertilizer 

controls (Appendix Table 5b).  

Comparison among means revealed that the plants applied at the rate of 150 ml/100 

kg seed of NEB at Seed Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T11) significantly obtained the highest percent of filled 

spikelet per panicles with an average of 95.59%, however comparable to the application of 

120 ml/400m2 NEB at Seed Bed sowing +120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T8) with an average of 95.25%. 

The application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha 

NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5), 120 

ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15), 

150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T10), 120 ml/400m2 NEB at Seed Bed sowing +120 ml/ha 

NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) and 300 ml/100 

kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) 

had no significant effect to each other however, significantly produced higher percent of 

filled spikelet per panicles with a mean ranges from 94.80% to 94.49% in descending 

manner. 

Similarly, the application of 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T13), 30 ml/400m2 NEB at Seed Bed (sowing & 

7 DAS) + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T4) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 5 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T3) were not significant to each other but comparable to the 

previously mentioned treatments (T5, T15, T10, T7 and T14) that also gained a 

significantly higher percent of filled spikelet per panicles with an average of 93.58%, 

93.53% and 93.46, respectively.  

Moreover, the plants applied at the rate of 150 ml/100 kg seed of NEB at Seed Soak 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9), 75 ml/100 kg seed of NEB at

Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) and 120 ml/400m2 

NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) had no 

significant effect to each other. These treatments significantly obtained lower percent of 

filled spikelet per panicles among NEB treated plants however, gained a significantly  



Table 5. Percent (%) filled spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 84.56 85.42 85.33 255.31 85.10d 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 85.32 84.41 85.37 255.10 85.03d 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 92.67 94.28 93.44 280.39 93.46bc 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 94.26 92.87 93.46 280.59 93.53bc 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 94.56 94.62 95.21 284.39 94.80abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 92.37 93.59 93.44 279.40 93.13c 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 93.97 94.65 95.02 283.64 94.55abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 95.28 94.69 95.78 285.75 95.25ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 93.26 93.87 92.88 280.01 93.34c 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 95.13 94.32 94.51 283.96 94.65abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 95.22 96.18 95.37 286.77 95.59a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 93.27 92.24 93.98 279.49 93.16c 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 94.31 92.78 93.65 280.74 93.58bc 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 93.78 94.76 94.92 283.46 94.49abc 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 95.26 94.52 94.34 284.12 94.71abc 

CV%       0.65 

HSD (0.05)       1.84 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 



higher percent of filled spikelet per panicles over the control plants 6 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T1) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T2) that were also insignificant to each other with an average of 85.10% and 85.03%, 

accordingly. 

The percent filled spikelet is one of the most important factor to be considered in 

rice productivity determination. The plants applied with NEB had more filled grains per 

panicle and they also had more spikelet per panicle. 

Weight of 1000 grains (g) 

Table 6 shown the weight of 1000 grains at harvest as affected by different NEB 

and NPK fertilizer treatment combinations and recommended NPK fertilizers alone. 

Statistical analysis presented a highly significant effects on the different treatments than 

the no NEB fertilizer controls (Appendix Table 6b).   

The results revealed that the application of 150 ml/100 kg seed of NEB at Seed 

Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11), 120 ml/400m2 NEB at Seed Bed sowing +120 ml/ha NEB at (25 & 45) DAT 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T8), 30 ml/400m2 NEB at Seed Bed

(sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T5) and 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T15) were not significant to each other however, 

significantly attained the heaviest weight of 1000 grains of 29.26 grams, 29.19 grams, 

29.11 grams and 29.05 grams, respectively. These treatments were also comparable to the 

application of 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) with an average weight of 29.00 

grams. 

Moreover, the plants applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) and

300 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T14) gave no significant effect to each other but significantly obtained a heavier 

weight of 1000 grains of 28.93 grams and 28.82 grams, respectively. Likewise, the 

application of 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T13) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 

ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) were also 

not significant to each other however significantly attained a heavier weight of 1000 grains. 

These two insignificant sets of treatments were also comparable to the aforementioned 

treatments with the heaviest weight of 1000 grains with an average of 28.52 grams and 

28.45 grams accordingly.  

Furthermore, the treatments at the rate of 30 ml/400m2 NEB at Seed Bed (sowing 

& 7 DAS) + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) with average weight 

of 28.13 grams was comparable to the plants with the heavier weight of 1000 grains (T10, 

T7, T14, T13 and T4). Treatment (T3) was also comparable to the application of 150  



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 26.13 25.36 25.82 77.31 25.77e 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 25.31 25.42 24.64 75.37 25.12e 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 28.38 28.21 27.81 84.40 28.13bcd 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 28.79 28.63 27.93 85.35 28.45abcd 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 29.21 28.89 29.23 87.33 29.11a 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 27.72 28.24 27.65 83.61 27.87d 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 29.01 28.96 28.82 86.79 28.93abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 28.91 29.23 29.42 87.56 29.19a 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 28.22 27.86 28.18 84.26 28.09cd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 29.09 28.93 28.98 87.00 29.00ab 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 29.54 29.26 28.97 87.77 29.26a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 27.63 28.05 27.73 83.41 27.80d 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 28.71 27.98 28.87 85.56 28.52abcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 28.83 28.69 28.94 86.46 28.82abc 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 28.86 29.22 29.08 87.16 29.05a 

CV%       1.04 

HSD (0.05)       0.88 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T9) with an average of 28.09 grams and similar with the plants applied at the rate of 120 



ml/400m2 NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T6) and 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T12) that were also insignificant to each other. 

On the other hand, the application of 6 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T1) had no significant effect to the plants applied at the rate of 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T2), however significantly produced the lightest weight of 

1000 grains among all other treatment applications with an average of 25.77 grams and 

25.12 grams, respectively. 

Average plant height at 30 DAT (cm) 

 Table 7 shown the results on plant height at 30 DAT based on 10 randomly selected sample 

hills as affected by different number, timing and method of application of NEB. Statistical 

analysis also revealed highly significant effects on the different treatment combinations as 

shown in Appendix Table 7b.   

Comparison among means revealed that the application of 150 ml/100 kg seed of 

NEB at Seed Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T11) significantly attained the tallest plant height at 30 DAT with a 

mean of 74.48 cm, however comparable to the plants applied at the rate of 120 ml/400m2 

NEB at Seed Bed sowing +120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T8) with an average of 73.50 cm.  

Similarly, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T5), 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T15), 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) and 120 ml/400m2 NEB at Seed Bed 

sowing +120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T7) that  had no significant effect to each other were also comparable to the tallest plants 

at 30 DAT (T11 and T8).  

In addition, the plants applied at the rate of 300 ml/100 kg seed of NEB at Seed 

Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) and 30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T4) which were insignificant to each other but also comparable to 

the aforementioned treatment combinations with a significantly taller plants at 30 DAT of 

70.43 cm. and 69.91 cm., respectively.  

Moreover, the application of – 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T13) was not significant to the results of 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 5 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T3) that was also significantly obtained taller plant height at 30 DAT. However,

these plants were comparable to the treatment combinations of 150 ml/100 kg seed of NEB 



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 59.26 60.31 56.24 175.81 58.60ef 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 55.84 57.36 53.41 166.61 55.54f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 70.26 64.37 68.72 203.35 67.78bcd 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 67.82 70.69 71.23 209.74 69.91abcd 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 72.16 70.84 73.63 216.63 72.21abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 68.51 63.74 66.62 198.87 66.29cd 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 68.64 72.07 71.36 212.07 70.69abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 73.39 71.89 75.21 220.49 73.50ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 68.34 65.72 67.53 201.59 67.20cd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 69.86 72.76 72.18 214.80 71.60abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 74.26 73.28 75.89 223.43 74.48a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 62.68 65.73 64.48 192.89 64.30de 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 67.61 65.42 71.84 204.87 68.29bcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 72.84 67.92 70.54 211.30 70.43abcd 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 70.25 73.24 71.91 215.40 71.80abc 

CV%       2.99 

HSD (0.05)       6.16 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 



at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) and 120 ml/400m2 

NEB at Seed Bed sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) that had 

also no significance to each other.  

Furthermore, the application of 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T12) significant gained the shorter plant height at 

30 DAT of 64.30 cm but still most comparable to the aforementioned treatments (T9 and 

T6). Treatment (T12) obtained significantly shorter plant height at 30 DAT among all NEB 

treated plants however comparable to the plants applied at the rate of 6 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T1).  

On the other hand, treatment (T1) was comparable to the shortest plant height at 

harvest obtained by the application of 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T2) with an average of   55.54 cm.  

Average plant height at harvest (cm) 

Table 8 presented the results of NEB on plant height at harvest as affected by 

different number, timing and method of applications. Statistical analysis revealed highly 

significant effects among treatment combinations, (Appendix Table 8b). The plant height 

at harvest varied significantly among treatments which ranges from 96.48 cm to 118.76 

cm.  

The results revealed that the application of 150 ml/100 kg seed of NEB at Seed 

Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11) significantly gained the tallest plant height at harvest of 118.76 cm however 

comparable to the plants applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT

(T8) with an average of 116.39 cm. 

The above-mentioned treatment combinations were also comparable to the plants 

applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB 

at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5), 120 ml/ha 

NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15), 150 

ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T10) and 120 ml/400m2 NEB at Seed Bed sowing +120 

ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) but 

insignificant to each other with an average plant height ranges from 113.95 cm. to 115.28 

cm.  

In addition, these treatments were also comparable to the plants applied at the rate 

of 300 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T14) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 

DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) that significantly produced 

taller plant height at harvest however no significance to each other with an average of 

112.66 cm. and 111.99 cm, respectively. 



 Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  

affected by different   fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/h

a 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 100.36 98.67 101.34 300.37 100.12fg 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 94.69 96.47 98.28 289.44 96.48g 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 107.36 110.64 109.21 327.21 109.07de 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 112.43 110.26 113.28 335.97 111.99bcd 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 114.36 116.72 114.76 345.84 115.28abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 105.42 109.61 104.43 319.46 106.49e 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 113.86 114.21 113.79 341.86 113.95abc 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 116.21 115.43 117.52 349.16 116.39ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 106.71 110.68 108.18 325.57 108.52de 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 115.02 113.16 115.43 343.61 114.54abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 120.23 118.26 117.80 356.29 118.76a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 104.68 102.31 106.15 313.14 104.38ef 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 109.36 111.38 113.43 334.17 111.39cd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 112.84 113.42 111.73 337.99 112.66bcd 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 115.63 114.38 113.76 343.77 114.59abc 

CV%       1.44 

HSD (0.05)       4.81 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 



Moreover, the application of 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T13) were also comparable to the aforementioned 

taller plants at harvest, however similar to the plants applied at the rate of 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T3) and 150 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T9) that were also insignificant to each other.  

Furthermore, the application of 120 ml/400m2 NEB at Seed Bed sowing + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T6) was also comparable to treatments (T3 and 

T9) and similar with the application of 75 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T12). Treatment (T12) obtained significantly 

shorter plant height at harvest among all NEB treated plants however comparable to the 

plants applied at the rate of 6 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1).  

On the other hand, treatment (T1) was comparable to the shortest plant height at 

harvest obtained by the application of 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T2) with an average of   96.48 cm.  

Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (%MC) 

The effect of the different treatments on grain yield is presented on Table 9 and 

Table 10. Comparison of treatment means based on number and timing and method of 

applications with different dosage of NEB and recommended rate of NPK fertilizers 

provided statistically significant increase in grain yield as presented on Appendix table 9b 

and Appendix Table 10b. 

The results revealed that application of 150 ml/100 kg seed of NEB at Seed Soak + 

120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T11) significantly produced the highest grain yield of (22.41 kg/plot) 8.97 tons/ha, 

however followed and comparable to the plants applied at the rate of 120 ml/400m2 NEB 

at Seed Bed sowing +120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T8) with an average yield of (21.94 kg/plot) 8.77 tons/ha.  

Similarly, treatment combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 

DAS) + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T5) and 120 ml/ha NEB at (5, 25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T15) were also comparable to treatment (T11 and T8) however 

insignificant to each other with an average yield of (21.80 kg/plot) 8.72 tons/ha and (21.62 

kg/plot) 8.65 tons/ha, respectively.  

The application of 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 

25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) also produced a 

significantly higher yield of (21.39 kg/plot) 8.55 tons/ha however comparable to the plants 

applied at the rate of 120 ml/400m2 NEB at Seed Bed sowing +120 ml/ha NEB at 25 DAT 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) and 300 ml/100 kg seed of NEB

at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) but had no 

significant effect to each other.  



Moreover, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) and 

225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T13) that were insignificant to each other also produced a significantly higher yield 

of (20.79 kg/plot) 8.32 tons/ha and (20.76 kg/plot) 8.30 tons/ha, respectively. However, 

these treatment combinations were nearly comparable to the previously mentioned 

treatments (T7 and T14). 

Furthermore, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) significantly produced the lower 

yield however comparable to the plants applied at the rate of 150 ml/100 kg seed of NEB 

at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) with an average of 

(20.62 kg/plot) 8.25 tons/ha and (20.31 kg/plot) 8.13 tons/ha, respectively. These 

treatments were also comparable to the application of 120 ml/400m2 NEB at Seed Bed 

sowing + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) and 75 ml/100 kg seed of 

NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) that had no 

significant effect to each other.  

 On the other hand, the plants applied at the rate of 6 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T1) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) had 

no significant effect to each other however produced a significantly lowest yield of (14.90 

kg/plot) 5.96 tons/ha and (14.49 kg/plot) 5.79 tons/ha, respectively.  

The yield increased of rice was obtained by the enhanced absorption of nutrient 

when applied with NEB in seed soak and as foliar spray with recommended NPK fertilizer 

at 3 split of application at lower dosage of 5 bags/ha. It is mainly affects the plants as 

applied at seed soak and foliar spray after transplanting. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9. Computed grain yield kilogram per plot based on 14 % MC as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 15.12 14.36 15.21 44.69 14.90f 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 14.16 15.05 14.25 43.46 14.49f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS

5 60 20.25 21.14 20.46 61.85 20.62cde 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT

5 180 21.20 20.45 20.73 62.38 20.79bcde 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45)

DAT

5 180 21.80 21.72 21.88 65.40 21.80abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 20.12 19.65 20.45 60.22 20.07e 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 20.55 21.43 21.65 63.63 21.21abcde 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 21.92 21.75 22.14 65.81 21.94ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 19.92 20.65 20.37 60.94 20.31de 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 21.71 20.85 21.60 64.16 21.39abcd 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 22.42 22.32 22.50 67.24 22.41a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 19.43 20.05 20.40 59.88 19.96e 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 20.45 21.15 20.67 62.27 20.76bcde 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 20.82 21.75 20.95 63.52 21.17abcde 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 21.84 22.10 20.93 64.87 21.62abc 

CV% 2.12 

HSD (0.05) 1.29 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 



Table 10. Computed grain yield ton per hectare based on 14 % MC as affected by different  

fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK 

fertilizer, No NEB 
6 - 6.05 5.74 6.08 17.88 5.96f 

T2 – RR of NPK 

fertilizer, No NEB 
5 - 5.66 6.02 5.70 17.38 5.79f 

T3 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS 

5 60 8.10 8.46 8.18 24.74 8.25cde 

T4 – RR of NPK 

fertilizer + NEB at  (0 & 

7) DAS & (25) DAT 

5 180 8.48 8.18 8.29 24.95 8.32bcde 

T5 – RR of NPK 

fertilizer + NEB at (0 & 

7) DAS & (25 & 45) 

DAT 

5 180 8.72 8.69 8.75 26.16 8.72abc 

T6 – RR of NPK 

fertilizer + NEB at (0) 

DAS 

5 120 8.05 7.86 8.18 24.09 8.03e 

T7 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25) DAT 

5 240 8.22 8.57 8.66 25.45 8.48abcde 

T8 – RR of NPK 

fertilizer + NEB at (0) 

DAS & (25 & 45) DAT 

5 360 8.77 8.70 8.86 26.32 8.77ab 

T9 – RR of NPK 

fertilizer + NEB at Seed 

Soak  

5 150 7.97 8.26 8.15 24.38 8.13de 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 8.68 8.34 8.64 25.66 8.55abcd 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 

DAT) 

5 390 8.97 8.93 9.00 26.90 8.97a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 7.77 8.02 8.16 23.95 7.98e 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 8.18 8.46 8.27 24.91 8.30bcde 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 8.33 8.70 8.38 25.41 8.47abcde 

T15- RR of NPK 

fertilizer + NEB at (5, 25 

& 45) DAT 

5 360 8.74 8.84 8.37 25.95 8.65abc 

CV%       2.13 

HSD (0.05)       0.52 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 



Percent Milling Recovery (%MR) 

Table 11 presented the effect of the different treatments on percent milling recovery 

of rice after harvest. Statistical analysis revealed a highly significant effect on percent 

milling recovery of rice among all treatments over the control plants, (Appendix Table 

11b).  

Comparison among means revealed that the application of 150 ml/100 kg seed of 

NEB at Seed Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T11) provided a significantly highest percent milling recovery of 

68.64% however, comparable to the plants applied at the rate of 120 ml/400m2 NEB at 

Seed Bed sowing +120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T8) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha 

NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) with an 

average milling recovery of 68.53% and 68.47%, respectively. 

Additionally, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T5), 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at 25 DAT + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T10) and 120 ml/400m2 NEB at Seed Bed sowing 

+120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) that 

had no significance to each other but significantly obtained a higher percent milling 

recovery of 68.36%, 68.24% and 68.17%, respectively. These treatments were also 

comparable to the above-mentioned treatment applications. 

Similarly, the plants applied at the rate of 300 ml/100 kg seed of NEB at Seed Soak 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14), 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 5 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T4) and 225 ml/100 kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T13) that had no significant effect to each other but significantly 

obtained a higher percent milling recovery of 68.10%, 68.07 % and 67.98%, respectively. 

These treatment combinations can be observed that were also comparable to the above-

mentioned NEB treated plants. 

Moreover, it can be noticed that the application of 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) and 150 ml/100 

kg seed of NEB at Seed Soak + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) 

gave no significant differences to each other however, nearly comparable to the previous 

treatments (T14, T4 and T13). 

Furthermore, the application of 120 ml/400m2 NEB at Seed Bed sowing + 5 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T6) and 75 ml/100 kg seed of NEB at Seed Soak 

+ 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) were comparable to each other 

however, significantly produced the lower percent milling recovery among NEB treated 

plants.  

On the other hand, the application of 6 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T1) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) had no significant 



effect to each other however produced a significantly lowest percent milling recovery 

among all treatments with an average of 65.54% and 65.27%, respectively.  

 

Table 11. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 65.46 65.43 65.72 196.61 65.54e 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 65.37 65.68 64.76 195.81 65.27e 

T3 – RR of NPK fertilizer 

+ NEB at (0 & 7) DAS 
5 60 67.68 68.14 67.87 203.69 67.90bcd 

T4 – RR of NPK fertilizer 

+ NEB at  (0 & 7) DAS & 

(25) DAT 

5 180 67.79 68.25 68.17 204.21 68.07abcd 

T5 – RR of NPK fertilizer 

+ NEB at (0 & 7) DAS & 

(25 & 45) DAT 

5 180 68.43 68.51 68.47 205.41 68.47ab 

T6 – RR of NPK fertilizer 

+ NEB at (0) DAS 
5 120 67.61 67.57 68.08 203.26 67.75cd 

T7 – RR of NPK fertilizer 

+ NEB at (0) DAS & (25) 

DAT 

5 240 67.89 68.36 68.26 204.51 68.17abc 

T8 – RR of NPK fertilizer 

+ NEB at (0) DAS & (25 

& 45) DAT 

5 360 68.61 68.52 68.46 205.59 68.53ab 

T9 – RR of NPK fertilizer 

+ NEB at Seed Soak  
5 150 68.22 67.80 67.63 203.65 67.88bcd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 
5 270 68.34 67.96 68.43 204.73 68.24abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 DAT) 

5 390 68.56 68.71 68.64 205.91 68.64a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 75 67.28 67.53 67.49 202.30 67.43d 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 225 67.72 67.98 68.23 203.93 67.98abcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

5 300 68.24 67.86 68.19 204.29 68.10abcd 

T15- RR of NPK fertilizer 

+ NEB at (5, 25 & 45) 

DAT 

5 360 68.46 68.39 68.24 205.09 68.36abc 

CV%       0.34 

HSD (0.05)       0.71 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 This study trial was conducted from January 2022 to April 2022 to measure the 

impact of NEB on agronomic growth and grain yield of inbred rice variety. 

The study trial was arranged in Randomized Complete Block Design (RCBD) with (3) 

replications and fifteen (15) treatments that were randomly assigned. The study was 

designed to evaluate NEB in combination to 5 bags/ha of NPK fertilizers. NEB was applied 

with (30 ml/400m2 to seed bed at sowing and 7 DAS alone, 120 ml/400m2 to seed bed at 

sowing alone and 150 ml/100 kg seed alone) and each with application of 120 ml/ha NEB 

at 25 DAT (Tiller stage) and with 120 ml/ha NEB at (25 and 45) DAT. The study was also 

measured the effect of the application of NEB at the rate of (75, 225 and 300) ml/100 kg 

seed alone and 120 ml/ha applied at (5, 25 and 45) DAT as foliar spray. The application of 

(6 and 5) bags/ha of NPK fertilizers alone were also evaluated.  

Table 12a. Summary of agronomic data and grain yield  

TREATMENTS 
Tiller 

count at 30 

DAT 

Tiller 

count at 

harvest 

Panicle 

count at 

harvest 

Number of 

spikelet 

per panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – RR of NPK fertilizer, No NEB 18.57e 17.07f 16.63f 159.50ef 85.10d 

T2 – RR of NPK fertilizer, No NEB 16.63e 15.70f 15.13f 145.07f 85.03d 

T3 – RR of NPK fertilizer + NEB at 

(0 & 7) DAS 
27.27abc 26.70bcd 26.30bcd 194.60bcd 93.46bc 

T4 – RR of NPK fertilizer + NEB at  

(0 & 7) DAS & (25) DAT 
27.50abc 26.97abcd 26.63abc 196.00bcd 93.53bc 

T5 – RR of NPK fertilizer + NEB at 

(0 & 7) DAS & (25 & 45) DAT 
28.60a 28.17ab 27.60ab 219.33abc 94.80abc 

T6 – RR of NPK fertilizer + NEB at 

(0) DAS 
25.43cd 25.00de 24.73de 188.17d 93.13c 

T7 – RR of NPK fertilizer + NEB at 

(0) DAS & (25) DAT 
27.97ab 27.53abc 27.20abc 202.37abcd 94.55abc 

T8 – RR of NPK fertilizer + NEB at 

(0) DAS & (25 & 45) DAT 
29.10a 28.57ab 27.97ab 221.47ab 95.25ab 

T9 – RR of NPK fertilizer + NEB at 

Seed Soak  
26.33bcd 25.97cde 25.43cde 192.63cd 93.34c 

T10 – RR of NPK fertilizer + NEB 

at (Seed Soak & 25 DAT) 
28.00ab 27.63abc 27.23abc 207.13abcd 94.65abc 

T11 –  RR of NPK fertilizer + NEB 

at (Seed Soak, 25 DAT & 45 DAT) 
29.30a 28.80a 28.43a 226.57a 95.59a 

T12 – RR of NPK fertilizer + NEB 

at Seed Soak 
24.87d 24.53e 24.27e 179.93de 93.16c 

T13 – RR of NPK fertilizer + NEB 

at Seed Soak 
27.43abc 26.90abcd 26.57bcd 194.20bcd 93.58bc 

T14 – RR of NPK fertilizer + NEB 

at Seed Soak 
27.77ab 27.23abc 26.87abc 202.20abcd 94.49abc 

T15- RR of NPK fertilizer + NEB at 

(5, 25 & 45) DAT 
28.47ab 27.97abc 27.57ab 216.91abc 94.71abc 

CV% 2.81 2.62 2.42 4.82 0.65 

HSD (0.05) 2.23 2.03 1.85 28.63 1.84 

 

 

 

 

 

 



 

 

 

 

 

 

Table 12b. Summary of agronomic data and grain yield  

TREATMENTS 
Weight of 

1000 

grains (g) 

Plant 

height at 

30 DAT 

(cm) 

Plant 

height at 

harvest 

 (cm) 

Grain 

Yield 

(kg/plot) 

Grain 

Yield 

(tons/ha) 

Percent 

Milling 

Recovery 

(%) 

T1 – RR of NPK fertilizer, 
No NEB 

25.77e 58.60ef 100.12fg 14.90f 5.96f 65.54e 

T2 – RR of NPK fertilizer, 
No NEB 

25.12e 55.54f 96.48g 14.49f 5.79f 65.27e 

T3 – RR of NPK fertilizer 

+ NEB at (0 & 7) DAS 
28.13bcd 67.78bcd 109.07de 20.62cde 8.25cde 67.90bcd 

T4 – RR of NPK fertilizer 

+ NEB at  (0 & 7) DAS & 

(25) DAT 

28.45abcd 69.91abcd 111.99bcd 20.79bcde 8.32bcde 68.07abcd 

T5 – RR of NPK fertilizer 

+ NEB at (0 & 7) DAS & 

(25 & 45) DAT 

29.11a 72.21abc 115.28abc 21.80abc 8.72abc 68.47ab 

T6 – RR of NPK fertilizer 

+ NEB at (0) DAS 
27.87d 66.29cd 106.49e 20.07e 8.03e 67.75cd 

T7 – RR of NPK fertilizer 

+ NEB at (0) DAS & (25) 

DAT 

28.93abc 70.69abc 113.95abc 21.21abcde 8.48abcde 68.17abc 

T8 – RR of NPK fertilizer 

+ NEB at (0) DAS & (25 

& 45) DAT 

29.19a 73.50ab 116.39ab 21.94ab 8.77ab 68.53ab 

T9 – RR of NPK fertilizer 

+ NEB at Seed Soak  
28.09cd 67.20cd 108.52de 20.31de 8.13de 67.88bcd 

T10 – RR of NPK 

fertilizer + NEB at (Seed 

Soak & 25 DAT) 

29.00ab 71.60abc 114.54abc 21.39abcd 8.55abcd 68.24abc 

T11 –  RR of NPK 

fertilizer + NEB at (Seed 

Soak, 25 DAT & 45 DAT) 

29.26a 74.48a 118.76a 22.41a 8.97a 68.64a 

T12 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

27.80d 64.30de 104.38ef 19.96e 7.98e 67.43d 

T13 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

28.52abcd 68.29bcd 111.39cd 20.76bcde 8.30bcde 67.98abcd 

T14 – RR of NPK 

fertilizer + NEB at Seed 

Soak 

28.82abc 70.43abcd 112.66bcd 21.17abcde 8.47abcde 68.10abcd 

T15- RR of NPK fertilizer 

+ NEB at (5, 25 & 45) 

DAT 

29.05a 71.80abc 114.59abc 21.62abc 8.65abc 68.36abc 

CV% 1.04 2.99 1.44 2.12 2.13 0.34 

HSD (0.05) 0.88 6.16 4.81 1.29 0.52 0.71 

 

 

 

 

 



Significant findings were observed on the duration of the study trial as stated below. 

1. Evaluation of fifteen treatments revealed that the plants applied with NEB increased all

agronomic growth metrics and grain yield. The increase in grain yield was statistically

significant among treatment combinations.

2. The highest yield was produced from the application of 150 ml/100 kg seed of NEB at

Seed Soak + 120 ml/ha NEB at (25 & 45) DAT + 5 bags/ha of NPK fertilizer at (10, 25

& 45) DAT (T11) of (22.41 kg/plot) 8.97 tons/ha and had significant increase over all

remaining treatments.

3. The no NEB control plants with lower dosage of NPK fertilizers produced the lowest

count of tiller at 30 DAT and harvest, few number of panicle, few count of spikelet per

panicle, lowest percent filled spikelet per panicle, lightest weight of 1000 grain, shortest

plant height at 30 DAT and harvest, lowest grain yield and lowest percent milling

recovery compared to plants treated with NEB at different rate, timing and method of

application that was evaluated.

4. Based on the results, in order to produce the highest yield of (22.41 kg/plot) 8.97 tons/ha,

the application of 150 ml/100 kg seed of NEB at Seed Soak + 120 ml/ha NEB at (25 &

45) DAT + 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) is recommended.
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected 

by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 20.10 18.40 17.20 55.70 18.57e 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 16.80 15.90 17.20 49.90 16.63e 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 26.90 27.30 27.60 81.80 27.27abc 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 28.10 27.50 26.90 82.50 27.50abc 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT 

5 180 29.10 27.90 28.80 85.80 28.60a 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 26.50 24.70 25.10 76.30 25.43cd 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 27.60 28.10 28.20 83.90 27.97ab 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 28.20 28.70 30.40 87.30 29.10a 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 27.10 25.70 26.20 79.00 26.33bcd 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 28.30 27.50 28.20 84.00 28.00ab 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 29.10 30.20 28.60 87.90 29.30a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 25.40 24.10 25.10 74.60 24.87d 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 27.10 28.10 27.10 82.30 27.43abc 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 28.30 27.40 27.60 83.30 27.77ab 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 29.40 28.20 27.80 85.40 28.47ab 

CV%       2.81 

HSD (0.05)       2.23 

 

 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly  

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     2.4484       1.2242 2.25 3.34 5.45 

Treatment 14 582.7524 41.6252  76.49** 2.04 2.75 

Error 28  15.2382   0.5442    

Total 44 600.4391     

** = Highly significant 

 

 

 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills  

as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 18.20 16.90 16.10 51.20 17.07f 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 15.90 14.80 16.40 47.10 15.70f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 26.20 26.80 27.10 80.10 26.70bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & 

(25) DAT 

5 180 27.70 27.10 26.10 80.90 26.97abcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 

& 45) DAT 

5 180 28.80 27.40 28.30 84.50 28.17ab 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 26.10 24.30 24.60 75.00 25.00de 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) 

DAT 

5 240 27.20 27.80 27.60 82.60 27.53abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 

45) DAT 

5 360 27.70 28.40 29.60 85.70 28.57ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 26.80 25.20 25.90 77.90 25.97cde 

T10 – RR of NPK fertilizer 

+ NEB at (Seed Soak & 25 

DAT) 
5 270 27.90 27.20 27.80 82.90 27.63abc 

T11 –  RR of NPK fertilizer 

+ NEB at (Seed Soak, 25 

DAT & 45 DAT) 

5 390 28.80 29.50 28.10 86.40 28.80a 

T12 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 75 25.10 23.80 24.70 73.60 24.53e 

T13 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 225 26.80 27.30 26.60 80.70 26.90abcd 

T14 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 300 27.60 26.90 27.20 81.70 27.23abc 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 28.80 27.60 27.50 83.90 27.97abc 

CV%       2.62 

HSD (0.05)       2.03 

 

 

Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     2.5938   1.2969  2.88 3.34 5.45 

Treatment 14 656.8858 46.9204 104.16** 2.04 2.75 

Error 28   12.6129   0.4505    

Total 44 672.0924     

** = Highly significant 

 

 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills 

as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/h

a 

App. 

Rate, 

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 17.80 16.40 15.70 49.90 16.63f 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 15.20 14.30 15.90 45.40 15.13f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 25.80 26.20 26.90 78.90 26.30bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 27.40 26.70 25.80 79.90 26.63abc 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT

5 180 28.10 26.90 27.80 82.80 27.60ab 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 25.80 24.10 24.30 74.20 24.73de 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 26.90 27.40 27.30 81.60 27.20abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 27.50 27.70 28.70 83.90 27.97ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 26.20 24.80 25.30 76.30 25.43cde 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 27.50 26.80 27.40 81.70 27.23abc 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 28.40 29.10 27.80 85.30 28.43a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 24.80 23.50 24.50 72.80 24.27e 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 26.50 26.90 26.30 79.70 26.57bcd 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 27.30 26.50 26.80 80.60 26.87abc 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 28.20 27.30 27.20 82.70 27.57ab 

CV% 2.42 

HSD (0.05) 1.85 

Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     2.6564   1.3282   3.55 3.34 5.45 

Treatment 14 664.0858 47.4347 126.69** 2.04 2.75 

Error 28   10.4836   0.3744 

Total 44 677.2258 

** = Highly significant 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly selected 

sample hills as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 164.60 151.80 162.10 478.50 159.50ef 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 154.20 143.60 137.40 435.20 145.07f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 190.30 186.80 206.70 583.80 194.60bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & 

(25) DAT 

5 180 196.20 210.60 181.20 588.00 196.00bcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 

& 45) DAT 

5 180 218.00 215.70 224.30 658.00 219.33abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 203.40 179.60 181.50 564.50 188.17d 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) 

DAT 

5 240 192.70 203.90 210.50 607.10 
202.37abc

d 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 

45) DAT 

5 360 223.40 219.60 221.40 664.40 221.47ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 192.50 183.70 201.70 577.90 192.63cd 

T10 – RR of NPK fertilizer 

+ NEB at (Seed Soak & 25 

DAT) 
5 270 195.30 216.40 209.70 621.40 

207.13abc

d 

T11 –  RR of NPK fertilizer 

+ NEB at (Seed Soak, 25 

DAT & 45 DAT) 

5 390 226.70 222.40 230.60 679.70 226.57a 

T12 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 75 171.30 185.10 183.40 539.80 179.93de 

T13 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 225 186.90 204.30 191.40 582.60 194.20bcd 

T14 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 300 213.40 187.60 205.60 606.60 

202.20abc

d 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 216.10 211.13 223.50 650.73 216.91abc 

CV%       4.82 

HSD (0.05)       28.63 

 

 

Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest based on 

10 randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       79.3997     39.6998 0.44 3.34 5.45 

Treatment 14 21082.4891 1505.8921  16.83** 2.04 2.75 

Error 28   2505.8929    89.4962    

Total 44 23667.7817     

** = Highly significant 

 

 



Appendix Table 5a. Percent (%) filled spikelet per panicle at harvest based on 10 randomly selected 

sample hills as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 84.56 85.42 85.33 255.31 85.10d 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 85.32 84.41 85.37 255.10 85.03d 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 92.67 94.28 93.44 280.39 93.46bc 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 94.26 92.87 93.46 280.59 93.53bc 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT

5 180 94.56 94.62 95.21 284.39 94.80abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 92.37 93.59 93.44 279.40 93.13c 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 93.97 94.65 95.02 283.64 94.55abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 95.28 94.69 95.78 285.75 95.25ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 93.26 93.87 92.88 280.01 93.34c 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 95.13 94.32 94.51 283.96 94.65abc 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 95.22 96.18 95.37 286.77 95.59a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 93.27 92.24 93.98 279.49 93.16c 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 94.31 92.78 93.65 280.74 93.58bc 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 93.78 94.76 94.92 283.46 94.49abc 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 95.26 94.52 94.34 284.12 94.71abc 

CV% 0.65 

HSD (0.05) 1.84 

Appendix Table 5b. Analysis of variance on percent (%) filled spikelet per panicle at harvest based on 10 

randomly selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.5414   0.2707 0.73 3.34 5.45 

Treatment 14 456.1077  32.5791  87.69** 2.04 2.75 

Error 28  10.4030   0.3715 

Total 44 467.0521 

** = Highly significant 



Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 26.13 25.36 25.82 77.31 25.77e 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 25.31 25.42 24.64 75.37 25.12e 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 28.38 28.21 27.81 84.40 28.13bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & 

(25) DAT 

5 180 28.79 28.63 27.93 85.35 28.45abcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 

& 45) DAT 

5 180 29.21 28.89 29.23 87.33 29.11a 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 27.72 28.24 27.65 83.61 27.87d 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) 

DAT 

5 240 29.01 28.96 28.82 86.79 28.93abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 

45) DAT 

5 360 28.91 29.23 29.42 87.56 29.19a 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 28.22 27.86 28.18 84.26 28.09cd 

T10 – RR of NPK fertilizer 

+ NEB at (Seed Soak & 25 

DAT) 
5 270 29.09 28.93 28.98 87.00 29.00ab 

T11 –  RR of NPK fertilizer 

+ NEB at (Seed Soak, 25 

DAT & 45 DAT) 

5 390 29.54 29.26 28.97 87.77 29.26a 

T12 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 75 27.63 28.05 27.73 83.41 27.80d 

T13 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 225 28.71 27.98 28.87 85.56 28.52abcd 

T14 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 300 28.83 28.69 28.94 86.46 28.82abc 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 28.86 29.22 29.08 87.16 29.05a 

CV%       1.04 

HSD (0.05)       0.88 

 

 

Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by different 

fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.1751 0.0876 1.02 3.34 5.45 

Treatment 14 63.0660 4.5047 52.52** 2.04 2.75 

Error 28   2.4015 0.0858    

Total 44 65.6426     

** = Highly significant 

 

 

 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample 

hills as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/100 

kg 

seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 59.26 60.31 56.24 175.81 58.60ef 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 55.84 57.36 53.41 166.61 55.54f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 70.26 64.37 68.72 203.35 67.78bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 67.82 70.69 71.23 209.74 69.91abcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT

5 180 72.16 70.84 73.63 216.63 72.21abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 68.51 63.74 66.62 198.87 66.29cd 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 68.64 72.07 71.36 212.07 70.69abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 73.39 71.89 75.21 220.49 73.50ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 68.34 65.72 67.53 201.59 67.20cd 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 69.86 72.76 72.18 214.80 71.60abc 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 74.26 73.28 75.89 223.43 74.48a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 62.68 65.73 64.48 192.89 64.30de 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 67.61 65.42 71.84 204.87 68.29bcd 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 72.84 67.92 70.54 211.30 70.43abcd 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 70.25 73.24 71.91 215.40 71.80abc 

CV% 2.99 

HSD (0.05) 6.16 

Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       8.0372   4.0186 0.97 3.34 5.45 

Treatment 14 1184.0803 84.5772   20.39** 2.04 2.75 

Error 28   116.1288    4.1475 

Total 44 1308.2463 

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as 

affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 100.36 98.67 101.34 300.37 100.12fg 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 94.69 96.47 98.28 289.44 96.48g 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 107.36 110.64 109.21 327.21 109.07de 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & 

(25) DAT 

5 180 112.43 110.26 113.28 335.97 111.99bcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 

& 45) DAT 

5 180 114.36 116.72 114.76 345.84 115.28abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 105.42 109.61 104.43 319.46 106.49e 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) 

DAT 

5 240 113.86 114.21 113.79 341.86 113.95abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 

45) DAT 

5 360 116.21 115.43 117.52 349.16 116.39ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 106.71 110.68 108.18 325.57 108.52de 

T10 – RR of NPK fertilizer 

+ NEB at (Seed Soak & 25 

DAT) 
5 270 115.02 113.16 115.43 343.61 114.54abc 

T11 –  RR of NPK fertilizer 

+ NEB at (Seed Soak, 25 

DAT & 45 DAT) 

5 390 120.23 118.26 117.80 356.29 118.76a 

T12 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 75 104.68 102.31 106.15 313.14 104.38ef 

T13 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 225 109.36 111.38 113.43 334.17 111.39cd 

T14 – RR of NPK fertilizer 

+ NEB at Seed Soak 
5 300 112.84 113.42 111.73 337.99 112.66bcd 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 115.63 114.38 113.76 343.77 114.59abc 

CV%       1.44 

HSD (0.05)       4.81 

 

 

Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       3.3835       1.6918 0.67 3.34 5.45 

Treatment 14 1624.8574 1116.0612  45.76** 2.04 2.75 

Error 28     71.0102       2.5361    

Total 44 1699.2512     

** = Highly significant 

 

 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by 

different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 15.12 14.36 15.21 44.69 14.90f 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 14.16 15.05 14.25 43.46 14.49f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 20.25 21.14 20.46 61.85 20.62cde 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 21.20 20.45 20.73 62.38 20.79bcde 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT

5 180 21.80 21.72 21.88 65.40 21.80abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 20.12 19.65 20.45 60.22 20.07e 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 20.55 21.43 21.65 63.63 

21.21abcd

e

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 21.92 21.75 22.14 65.81 21.94ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 19.92 20.65 20.37 60.94 20.31de 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 21.71 20.85 21.60 64.16 21.39abcd 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 22.42 22.32 22.50 67.24 22.41a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 19.43 20.05 20.40 59.88 19.96e 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 20.45 21.15 20.67 62.27 20.76bcde 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 20.82 21.75 20.95 63.52 

21.17abcd

e

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 21.84 22.10 20.93 64.87 21.62abc 

CV% 2.12 

HSD (0.05) 1.29 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 14 % MC 

 as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.3011   0.1505 0.82 3.34 5.45 

Treatment 14 232.6591 16.6185   90.32** 2.04 2.75 

Error 28     5.1519   0.1840 

Total 44 238.1121 

** = Highly significant 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by  

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate,  

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 6.05 5.74 6.08 17.88 5.96f 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 5.66 6.02 5.70 17.38 5.79f 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 8.10 8.46 8.18 24.74 8.25cde 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & (25) 

DAT 

5 180 8.48 8.18 8.29 24.95 8.32bcde 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 & 

45) DAT 

5 180 8.72 8.69 8.75 26.16 8.72abc 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 8.05 7.86 8.18 24.09 8.03e 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) DAT 
5 240 8.22 8.57 8.66 25.45 8.48abcde 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 45) 

DAT 

5 360 8.77 8.70 8.86 26.32 8.77ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 7.97 8.26 8.15 24.38 8.13de 

T10 – RR of NPK fertilizer + 

NEB at (Seed Soak & 25 

DAT) 
5 270 8.68 8.34 8.64 25.66 8.55abcd 

T11 –  RR of NPK fertilizer + 

NEB at (Seed Soak, 25 DAT 

& 45 DAT) 

5 390 8.97 8.93 9.00 26.90 8.97a 

T12 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 75 7.77 8.02 8.16 23.95 7.98e 

T13 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 225 8.18 8.46 8.27 24.91 8.30bcde 

T14 – RR of NPK fertilizer + 

NEB at Seed Soak 
5 300 8.33 8.70 8.38 25.41 8.47abcde 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 8.74 8.84 8.37 25.95 8.65abc 

CV%       2.13 

HSD (0.05)       0.52 

 

 

Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on  

14 % MC as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2    0.0475 0.0237 0.80 3.34 5.45 

Treatment 14 37.2835 2.6631  89.86** 2.04 2.75 

Error 28   0.8298 0.0296    

Total 44 38.1609     

** = Highly significant 

 

 

 



Appendix Table 11a. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/100 

kg seed), 

(ml/400 

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of NPK fertilizer, 

No NEB 
6 - 65.46 65.43 65.72 196.61 65.54e 

T2 – RR of NPK fertilizer, 

No NEB 
5 - 65.37 65.68 64.76 195.81 65.27e 

T3 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS 
5 60 67.68 68.14 67.87 203.69 67.90bcd 

T4 – RR of NPK fertilizer + 

NEB at  (0 & 7) DAS & 

(25) DAT

5 180 67.79 68.25 68.17 204.21 68.07abcd 

T5 – RR of NPK fertilizer + 

NEB at (0 & 7) DAS & (25 

& 45) DAT 

5 180 68.43 68.51 68.47 205.41 68.47ab 

T6 – RR of NPK fertilizer + 

NEB at (0) DAS 
5 120 67.61 67.57 68.08 203.26 67.75cd 

T7 – RR of NPK fertilizer + 

NEB at (0) DAS & (25) 

DAT 

5 240 67.89 68.36 68.26 204.51 68.17abc 

T8 – RR of NPK fertilizer + 

NEB at (0) DAS & (25 & 

45) DAT

5 360 68.61 68.52 68.46 205.59 68.53ab 

T9 – RR of NPK fertilizer + 

NEB at Seed Soak  
5 150 68.22 67.80 67.63 203.65 67.88bcd 

T10 – RR of NPK fertilizer 

+ NEB at (Seed Soak & 25

DAT)
5 270 68.34 67.96 68.43 204.73 68.24abc 

T11 –  RR of NPK fertilizer 

+ NEB at (Seed Soak, 25

DAT & 45 DAT)

5 390 68.56 68.71 68.64 205.91 68.64a 

T12 – RR of NPK fertilizer 

+ NEB at Seed Soak
5 75 67.28 67.53 67.49 202.30 67.43d 

T13 – RR of NPK fertilizer 

+ NEB at Seed Soak
5 225 67.72 67.98 68.23 203.93 67.98abcd 

T14 – RR of NPK fertilizer 

+ NEB at Seed Soak
5 300 68.24 67.86 68.19 204.29 68.10abcd 

T15- RR of NPK fertilizer + 

NEB at (5, 25 & 45) DAT 
5 360 68.46 68.39 68.24 205.09 68.36abc 

CV% 0.34 

HSD (0.05) 0.71 

Appendix Table 11b. Analysis of variance on milling recovery (%) per plot as affected by different 

fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0450 0.0225 0.40 3.34 5.45 

Treatment 14 42.5139 3.0367 54.27** 2.04 2.75 

Error 28   1.5667 0.0560 

Total 44 44.1255 

** = Highly significant 
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Figure 1. Representative sample plots per treatment at 20 days after transplanting 

T1 – 6 bags of NPK fertilizer at (10, 25 & 45) DAT T2 – 5 bags of NPK fertilizer at (10, 25 & 45) DAT 

T3 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS @ 60 ml T4 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & 

(25) DAT @ 180 ml

T5 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & (25 

& 45) DAT @ 180 ml 
T6 – 5 bags of NPK fertilizer + NEB at (0) DAS @ 120 ml 

T7 – 5 bags of NPK fertilizer+ NEB at (0) DAS & (25) 

DAT @ 240 ml 
T8 – 5 bags of NPK fertilizer + NEB at (0) DAS & (25 & 45) 

DAT @ 360 ml 

T9 –5 bags of NPK fertilizer + NEB at Seed Soak @ 150 ml T10 – 5 bags of NPK fertilizer + NEB at (Seed Soak & 25 

DAT) @ 270 ml 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T11 – 5 bags of NPK fertilizer + NEB at (Seed Soak, 25 

DAT & 45 DAT) @ 390 ml 
T12 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 75 ml 

T13 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 225 ml T14 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 300 ml 

T15 – 5 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 

@ 360 ml 



  Figure 2. Representative sample plots per treatment at 30 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – 6 bags of NPK fertilizer at (10, 25 & 45) DAT T2 – 5 bags of NPK fertilizer at (10, 25 & 45) DAT 

T3 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS @ 60 ml 
T4 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & 

(25) DAT @ 180 ml 

T5 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & (25 

& 45) DAT @ 180 ml 
T6 – 5 bags of NPK fertilizer + NEB at (0) DAS @ 120 ml 

T7 – 5 bags of NPK fertilizer+ NEB at (0) DAS & (25) 

DAT @ 240 ml 

T8 – 5 bags of NPK fertilizer + NEB at (0) DAS & (25 & 45) 

DAT @ 360 ml 

T9 –5 bags of NPK fertilizer + NEB at Seed Soak @ 150 ml T10 – 5 bags of NPK fertilizer + NEB at (Seed Soak & 25 

DAT) @ 270 ml 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T11 – 5 bags of NPK fertilizer + NEB at (Seed Soak, 25 

DAT & 45 DAT) @ 390 ml 
T12 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 75 ml 

T13 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 225 ml T14 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 300 ml 

T15 – 5 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 

@ 360 ml 



 Figure 3. Representative sample plots per treatment at before harvest 

T1 – 6 bags of NPK fertilizer at (10, 25 & 45) DAT T2 – 5 bags of NPK fertilizer at (10, 25 & 45) DAT 

T3 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS @ 60 ml 
T4 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & 

(25) DAT @ 180 ml

T5 – 5 bags of NPK fertilizer + NEB at (0 & 7) DAS & (25 

& 45) DAT @ 180 ml 
T6 – 5 bags of NPK fertilizer + NEB at (0) DAS @ 120 ml 

T7 – 5 bags of NPK fertilizer+ NEB at (0) DAS & (25) 

DAT @ 240 ml 

T8 – 5 bags of NPK fertilizer + NEB at (0) DAS & (25 & 45) 

DAT @ 360 ml 

T9 –5 bags of NPK fertilizer + NEB at Seed Soak @ 150 ml T10 – 5 bags of NPK fertilizer + NEB at (Seed Soak & 25 

DAT) @ 270 ml 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T11 – 5 bags of NPK fertilizer + NEB at (Seed Soak, 25 

DAT & 45 DAT) @ 390 ml 
T12 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 75 ml 

T13 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 225 ml T14 – 5 bags of NPK fertilizer + NEB at Seed Soak @ 300 ml 

T15 – 5 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 

@ 360 ml 



  Figure 4. General view of the experimental area 

Experimental view of the area at 20 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 30 days after transplanting 



Experimental view of the area at harvest 

Experimental view of the area at harvest 



 Figure 5. Field activities of the experimental area 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Counting of tillers at 30 DAT 

Measuring of plant height at 30 DAT 



Counting of tillers at harvest 

Measuring of plant height at harvest 

Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 



 

 

 

 

 

 

 

 

 

 

 

 

 

Counting of spikelet per sample panicle 

Counting of 1000 grains per treatments 
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PERFORMANCE OF RICE (NSic Rc 222) TO DIFFERENT RATES OF 

GRANULAR FERTILIZERS WITH NEB APPLICATION 

IN ECHAGUE, ISABELA, PHILIPPINES 

 
 

============= 
ABSTRACT 

============= 

 
 

A field experiment was conducted to evaluate the efficacy of different 

rates of granular fertilizer with NEB application on transplanted lowland rice 

using inbred variety (NSic Rc 222) during dry season planting from December 

2021 to April 2022 at Busilelao, Echague, Isabela, Philippines. Agronomic 

characteristics such as plant height, tiller and panicle count, in addition to grain 

yield were evaluated. 

Research findings revealed that height growth and yield per sampling 

area, showed significant improvements with NEB application. Application of 

NEB at seedbed only resulted to increase in yield of 0.69 ton/ha (7 bags/ha) and 

0.76 ton/ha (4 bags/ha) while multiple applications of NEB provided yield 

increase of 1.05-1.24 ton/ha (7 bags/ha) and 1.04-1.19 ton/ha (4 bags/ha). NEB 

application (120 ml/ha) at 5, 25, 45 DAT both with granular fertilizer at the rate 

of 7 bags/ha and 4 bags/ha indicated the maximum additional grain yields of 

1.24 and 1.19 ton/ha, respectively, hence, these treatments are recommended. 
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INTRODUCTION 

 
 

The most important economic product produce in the Philippines that 

take 21.86% of the gross value added in agriculture is rice and it is the major 

source of income and livelihood for small farmers (David et al., 1995). Rice 

productions continuously change over time because of new technologies 

introduced that evolve to meet the vital challenges of growing population. 

Increasing local production and maintaining rice surplus in the coming decades 

is a great challenge. One of the prime importance in an endeavor to increase 

rice productivity is proper soil fertility management. In the Philippines, about 70% 

of the lands are degrading its quality and fertility for crop cultivation, which 

cannot produce higher rice yields. To attain maximum growth and yield 

performance of this crop, development of new material must be undertaken to 

ensure sustainability of rice supply in the region as well as in the country as a 

whole. 

Fertilizer plays an important role in modern agriculture, especially for 

increased rice production. Nitrogen, phosphorus, and potassium (NPK) are the 

primary nutrients that rice plant needs. Nitrogen is most important in the 

formation of chlorophyll, the green pigment in leaves essential in plant food 

manufacture, and growth of plants. Use of nitrogen efficiently is an important 

complementary strategy for improving rice yield and reducing cost of production. 

It is also a prime nutrient for protein and carbohydrate synthesis, growth and 

development of plant body. The effect of nitrogen fertilization on rice growth and 

grain productivity are derived from several biochemical, physiological and 

morphological processes in the plant system. Nitrogen is considered the most 

limiting element in the soil and usually removed via crop removal. Rice plants 

also require phosphorus and potassium to improve their quality and grain 

production. In Cagayan Valley however, rice farmers usually apply more 

nitrogen than phosphorus and potassium, thus create nutrients imbalance in 

many cases. The imbalanced fertilizer use speeds up nutrient’s depletion, as 

well increase the cost of production which becomes a major problem in rice 
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production. Nowadays, we recognize the ongoing plight of local farmers relative 

to the hike in prices especially on urea fertilizers. In order to obtain higher rice 

yields to compensate the high cost of production inputs, innovations that will 

warrant and assure higher yields and economic returns are developed. 

One of these innovations is the application of commercially available 

fertilizer grades along with additives that allows the nutrients supplied by the 

fertilizer to be more utilized, thus results in superior yields. One of these is NEB 

which is a blend of natural root exudates that is claimed to help stop the loss of 

nitrogen from soil and increase the population of beneficial soil bacteria that 

release more nutrients from soil and make it readily available, fueling aggressive 

crop growth and yield. As claimed, NEB promotes growth and development of 

plants, including larger and more complex root systems, thus making the plant 

more efficient in absorbing nutrients from a greater depth and volume of soil. 

 
Objectives: 

The study was conducted to evaluate the performance of transplanted 

lowland rice with inbred rice variety on different rates of granular fertilizers and 

NEB root exudates. Specifically, it seeks to: 

 
1. Determine if NEB applied to the seed bed only results in 1 ton/ha yield 

increase at same fertilizer dosage and with one bag/ha fertilizer reduction. 

2. Determine if multiple applications of NEB results in 1-2 ton/ha yield increase 

at same fertilizer dosage or with one bag/ha fertilizer reduction. 

3. Determine if fertilizer can be reduced from 9 bags/ha to 7 bags/ha with NEB 

applications, resulting in equal or increased yield. 
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RESEARCH METHODOLOGY 

Location of the Experiment 

This study was conducted in a farmer’s field located at Barangay 

Busilelao, Echague, Isabela, Philippines from December to April 2022. 

Land Preparation 

An area of 1,215 square meters with Cauayan clay soil was used in the 

study. The field was flooded for seven days and was plowed and harrowed two 

times at weekly interval to allow the weeds and rice stubbles to decompose. The 

paddies were puddled and then leveled using leveling boards. After the last 

harrowing, levees were constructed to avoid fertilizer loss and contamination of 

treatments as well as to provide irrigation water passage way. 

Experimental Design 

The experiment was laid out in Randomized Complete Block Design with 

three replications. Each replication was divided into thirteen (13) treatment plots, 

each plot had a dimension of 5 m × 5 m. Alleyways of one-meter between 

replications and 0.5 m between plots were provided to facilitate farm operations 

and data gathering. 

Seedling Production and Planting 

Inbred rice variety (NSic Rc 222) was used in this study. Two seedbeds 

were prepared for the seedling establishment. Two sacks containing 10- 

kilogram seeds were soaked in bucket with 14 liters of clean water for 24 hours, 

after which, the seeds were incubated for 36 hours to germinate. The pre- 

germinated seeds were sown normally in two separate seedbeds (30 m2). 

Immediately after sowing, one of the nursery seedbeds was sprayed with NEB- 

water solution at the rate of 30 ml/400m2 (T4, T5, T6, T10, T11 and T12)., the same 

seedbed was sprayed with the similar rate of NEB after 7 days. 

Proper care and management of seedlings was followed. After 20 days, 

the seedlings were pulled and transplanted in the designated plots at the rate of 
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two seedlings per hill at a distance of 20 cm between rows and 20 cm between 

hills. Missing hills were replaced one week after transplanting to maintain the 

same number of plants per plot. 

 
Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of fertilizer materials NEB, and date of application. 

 
Table 1:  Treatment Summary per hectare (ml NEB/ha) 

 
 

NPK SEED BED, 
SOWING 

SEED BED 
7 DAYS 

5 DAT, 
BASAL 

25 DAT, TILLER 45 DAT, PANICLE 
INITIATION 

       

T1 159-21-21 ---------- ---------- ---------- ---------- ---------- 

T2 136-21-21 ---------- ---------- ---------- ---------- ---------- 

T3 113-21-21 ---------- ---------- ---------- ---------- ---------- 

T4 113-21-21 30 ml / 400m2 30 ml / 400m2 ---------- ---------- ---------- 

T5 113-21-21 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha ---------- 

T6 113-21-21 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha 120 ml/ha 

T7 113-21-21 ---------- ---------- 120 ml/ha 120 ml/ha 120 ml/ha 

T8 83-14-14 ---------- ---------- ----------  ---------- 

T9 60-14-14 ---------- ---------- ----------  ---------- 

T10 60-14-14 30 ml / 400m2 30 ml / 400m2 ---------- ---------- ---------- 

T11 60-14-14 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha ---------- 

T12 60-14-14 30 ml / 400m2 30 ml / 400m2 ---------- 120 ml/ha 120 ml/ha 

T13 60-14-14 ---------- ---------- 120 ml/ha 120 ml/ha 120 ml/ha 

 
 

Fertilizer and Foliar (NEB) Application 

Five fertilizer rates were used in the study: Treatment 1 had 159-21-21 

kg/ha NPK (9 bags NPK), Treatment 2 had 136-21-21 kg/ha (8 bags NPK); while 

Treatments 3-7 have similar rate of 113-21-21 kg/ha (7 bags NPK); Treatment 

8 was reduced to 83-14-14 kg/ha (5 bags NPK) while Treatments 9-13 have the 

same quantity of 60-14-14 kg/ha (4 bags NPK). The fertilizer materials were 

split-applied at basal (10 DAT), tillering (25 DAT) and panicle initiation (45 DAT) 

stages in broadcast method of application. 
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The seedlings were applied with NEB at the rate of 120 ml/ha using a 16- 

L backpack sprayer. Foliar applications of NEB were done at 5 DAT (basal), 25 

DAT (tillering) and 45 DAT (panicle initiation) depending on the assigned 

treatment. 

Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide and fungicide following the 

manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 9 m2 (3m x 3m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 

percent. 

Data Gathered 

1. Average Plant Height – height of the 16 representative plants tagged in every

corner of the plot were measured at harvest

2. Average Number of Tillers per Hill - number of tillers of the 16 representative

plants tagged in every corner of the plot was separately counted and

recorded at 30 DAT and at harvest.

3. Average Panicle Count per hill - the number of panicles of the 16

representative plants tagged in every corner of the plot was separately

counted and recorded at harvest

4. Grain Yield per Sampling Area (9 m2). The dried grains obtained in the

sampling area from each plot were weighed using the clock type weighing

balance.
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PRESENTATION OF RESULTS 

Observation 

As per observation, there were significant differences in the plots in terms 

of the number of days from sowing to maturity. The plants treated with headed 

and matured earlier than untreated plots. Normally, NSic Rc 222 matures in 114- 

120 DAS. However, in this study, the NEB-treated plants matured earlier 4-5 

days ahead of the expected maturity date of the rice variety. The control plants 

matured the latest at 115-117 DAS. 

 
Plant Height 

The results of experiment revealed that the NEB-treated and untreated 

plants showed significant differences in terms of height at harvest with over all 

mean of 95.94 cm (Table 2). 

 
Table 2. Average plant height of NSic Rc 222 as affected by different rates of 

granular fertilizers with NEB application 
 

 
TREATMENTS 

Plant Height 
(cm) 

T1 9 bags/ha, No NEB application 99.62 a 

T2 8 bags/ha, No NEB application 98.80 ab 

T3 7 bags/ha, No NEB application 96.80 abc 

T4 7 bags/ha, with NEB (sowing, 7 DAS) 96.20 bcd 

T5 7 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 97.80 abc 

T6 7 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 98.07 ab 

T7 7 bags/ha, with NEB (5, 25, 45 DAT) 99.33 ab 

T8 5 bags/ha, No NEB application 94.10 de 

T9 4 bags/ha, No NEB application 92.80 e 

T10 4 bags/ha, with NEB (sowing, 7 DAS) 92.47 e 

T11 4 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 92.90 e 

T12 4 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 93.97 de 

T13 4 bags/ha, with NEB (5, 25, 45 DAT) 94.40 cde 

Mean  95.94 

CV (%) 2.11 

LSD 0.05  3.41 

Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 
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The plants applied with 9 bag/ha of granular fertilizer indicated a mean 

height of 99.62 cm and considered the tallest, but comparable to the plants 

fertilized with 8 and 7 bags/ha with 98.80 and 96.80 cm, respectively. The NEB- 

treated plants with the same fertilizer dosage of 7 bags/ha, showed comparable 

height with the no-NEB plots. Similarly, plants in NEB-treated seedbed with and 

without and foliar spray indicated comparable height. The maximum plant height 

of 99.33 cm was observed in Treatment 7 (NEB at 5, 25, 45 DAT), while the 

minimum of 96.20 cm was noted in Treatment 4 (sowing, 7 DAS). NEB-treated 

seedbed and multiple applications of NEB produced plants of similar height. 

On the other hand, a similar effect on height growth of the plants was 

observed with the application of 5 and 4 bags/ha fertilizer, indicated by the 

respective mean of 94.10 and 92.80 cm. Plants in Treatment 10 (sowing, 7 DAS) 

with mean height of 92.47 cm were considered the shortest. It does not however, 

differ with the other NEB-treated plants with the same dosage of 4 bags/ha 

fertilizer. Multiple applications of NEB did not enhance the height growth of the 

plant as indicated by the comparable mean height of 92.90 cm in Treatment 11 

(sowing, 7 DAS, 25 DAT), 93.97 cm in Treatment 12 (sowing, 7 DAS, 25, 45 

DAT), and 94.40 cm in Treatment 13 (5, 25 and 45 DAT). 

 
Average Number of Tillers 

NEB application together with different dosage of fertilizers have no 

significant effect on tiller production of the rice plants (Table 3). At early stage, 

tiller count ranged from 21.93 to 26.47 with overall mean of 23.83, and 23.80 to 

29.60 at harvest with mean of 26.31. 

At 30 DAT, the plants in Treatment 1 (9 bags/ha) and Treatment 2 (8 

bags/ha) registered statistically identical tiller count of 25.40 and 24.27, 

respectively, and did not differ with plants of lower dosage in Treatment 3 (7 

bags/ha) with 23.47. Results revealed that all the NEB-treated plants had 

comparable tiller counts which ranged from 23.40 to 26.47, with the maximum 

tiller count observed in Treatment 7 (5, 25, 45 DAT), while the minimum was 

obtained in Treatment 4 (sowing, 7 DAS). 
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Table 3. Average number of tillers of of NSic Rc 222 as affected by different 
rates of granular fertilizers with NEB application 

 

  
TREATMENTS 

Number of 
 Tillers/Hill  

  30 DAT Harvest 

T1 9 bags/ha, No NEB application 25.40 29.60 a 

T2 8 bags/ha, No NEB application 24.27 26.73 abc 

T3 7 bags/ha, No NEB application 23.47 25.07 bc 

T4 7 bags/ha, with NEB (sowing, 7 DAS) 23.40 25.40 bc 

T5 7 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 25.07 26.80 abc 

T6 7 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 25.47 27.67 ab 

T7 7 bags/ha, with NEB (5, 25, 45 DAT) 26.47 27.53 ab 

T8 5 bags/ha, No NEB application 22.13 24.93 bc 

T9 4 bags/ha, No NEB application 21.93 23.80 c 

T10 4 bags/ha, with NEB (sowing, 7 DAS) 22.53 25.20 bc 

T11 4 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 22.80 25.33 bc 

T12 4 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 23.07 26.47 abc 

T13 4 bags/ha, with NEB (5, 25, 45 DAT) 23.73 27.53 ab 

Mean  23.83 26.31 

CV (%)  14.87 8.10 

LSD 0.05  5.97 3.60 

 
On the other hand, the plants in Treatment 8 (5 bags/ha) and Treatment 

9 (4 bags/ha) have statistically similar count of 22.13 and 21.93, respectively. 

These did not differ with NEB-treated plants applied with the same fertilizer 

dosage of 4 bags/ha. Treatment 10 (sowing, 7 DAS) reflected mean tiller count 

of 22.53, Treatment 11 (sowing, 7 DAS, 25 DAT) had 22.80, Treatment 12 

(sowing, 7 DAS, 25, 45 DAT) had 23.07 while 23.73 in Treatment 13 (NEB 5, 

25, 45 DAT). Results revealed that all the NEB-treated plants had comparable 

tiller count which ranged from 22.53 to 23.73, with the maximum tiller count 

observed in Treatment 13, while the minimum was obtained in Treatment 10. 
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At harvest, the difference in the number of tillers per plant from among 

the 13 treatments was not significant. The plants applied with 9 bags/ha granular 

fertilizer registered mean of 29.60 tillers, and 26.73 tillers per plant for those 

applied with 8 bags/ha. The plants which received a reduced fertilizer dosage 

(7 bags/ha) reflected the same number of tillers with 25.07. NEB application 

showed no influence in terms of tiller production of NSic Rc 222. NEB-treated 

plants produced similar number of tillers with the no-NEB plants. With same 

dosage of fertilizer (7 bags/ha), NEB-treated plants registered comparable tiller 

count of 25.20 to 27.53. 

Analysis of results revealed that rice plants in NEB-treated seedbed (T10) 

produced an average of 25.20 tillers, and did not differ with Treatment 9 (4 

bags/ha) with 23.80and Treatment 8 (5 bags/ha) with 24.93. Likewise, the plants 

from NEB-treated seedbed with foliar spray registered an average of 25.33 (T11) 

and 26.47 tillers (T12). Plants sprayed with NEB at 5, 25 and 45 DAT manifested 

an average of 27.53 tillers during harvest. 

The result indicates that seedbed application and foliar spraying of NEB, 

significantly enhanced the tiller production of NSic Rc 222. All the plants from 

NEB-treated seedbeds and sprayed with NEB produced the same number of 

tillers. The non-significant variation that existed between the NEB-treated plants 

with the granular fertilizers with various dosage indicates that NEB effectively 

boosted the fertilizing value of the granular fertilizer to affect tiller production and 

manifested similar tiller counts. 

Panicle Count at Harvest 

Analysis of variance revealed that differences in panicle count of NSic Rc 

222 obtained at harvest with granular fertilizers and NEB were not significant 

(Table 4). The maximum panicle count is 26.17 (T1) while the minimum is 20.67 

(T9), with an overall mean of 23.64 
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The average number of panicles obtained from the plants applied with 

granular fertilizers at 9 bags/ha (26.17), 8 bags/ha (24.27) and 7 bags/ha 

(23.21) were not significantly different. On the other hand, the application of 

NEB together with the reduced rate of fertilizer (7 bags/ha) manifested similar 

effect in panicle formation. NEB applied at seed sowing and at 7 DAS (T4), with 

foliar spray at 25 DAT (T5), and at 25, 45 DAT (T6) did not differ in panicle count 

with Treatment 3 (7 bags/ha), Treatments 1 (9 bags/ha) and Treatment 2 (8 

bags/ha). 

 

Table 4. Average number of panicles of NSic Rc 222 as affected by different 
rates of granular fertilizers with NEB application 

 

 
TREATMENTS 

Panicle Count 
at Harvest 

T1 9 bags/ha, No NEB application 26.17 a 

T2 8 bags/ha, No NEB application 24.27 abc 

T3 7 bags/ha, No NEB application 23.21 abc 

T4 7 bags/ha, with NEB (sowing, 7 DAS) 24.27 abc 

T5 7 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 25.27 ab 

T6 7 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 25.43 ab 

T7 7 bags/ha, with NEB (5, 25, 45 DAT) 25.07 ab 

T8 5 bags/ha, No NEB application 21.73 bc 

T9 4 bags/ha, No NEB application 20.67 c 

T10 4 bags/ha, with NEB (sowing, 7 DAS) 22.67 abc 

T11 4 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 22.73 abc 

T12 4 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 22.40 abc 

T13 4 bags/ha, with NEB (5, 25, 45 DAT) 23.40 abc 

Mean  23.64 

CV (%)  9.51 

LSD 0.05  3.79 

 
A similar trend of result was observed at lower dosage of fertilizers with 

NEB application. The was no significant difference on the number of panicles 

obtained from the plants applied with granular fertilizers at 21.73 (5 bags/ha) 

and 20.67 (4 bags/ha). With similar quantity of fertilizers (4 bags/ha), the NEB-  
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treated plants either from treated seedbed or with foliar spray registered similar 

number of panicles. The plants applied with NEB at seed sowing and after 7 

DAS (T10) registered an average of 22.67 panicles, further addition of NEB 

through foliar spray at 25 DAT (T11), and at 25, 45 DAT (T12) produced 

comparable number of panicles of 22.73 and 22.40, respectively. 

Panicle counts obtained from both the reduced rates of fertilizer (4 and 7 

bags/ha) with foliar spray of NEB at 5, 25 and 45 DAT did not differ significantly, 

and were comparable to all the treated and untreated plants. 

The non-significant variation that existed between the NEB-treated plants 

and the plants applied granular fertilizers implies that the additive applied either 

in seedbed and/or foliar spray, effectively boosted the fertilizing value of the 

granular fertilizers and compensated the one bag/ha fertilizer reduction. 
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Yield per Sampling Area (kg/9 m2) 

There were significant differences in the grain yields obtained from the 

plants applied with different rates of granular fertilizer and multiple application 

of NEB (Table 5). Grain yield was maximum at 8.28 kg while the minimum was 

5.95 kg, and an overall mean of 7.32 kg. 

 
Table 5. Average grain yield of NSic Rc 222 as affected by different rates of 

granular fertilizers with NEB application 

 

 
TREATMENTS 

Grain Yield 
(kg/9 m2 ) 

T1 9 bags/ha, No NEB application 8.28 a 

T2 8 bags/ha, No NEB application 7.94 a 

T3 7 bags/ha, No NEB application 7.14 bc 

T4 7 bags/ha, with NEB (sowing, 7 DAS) 7.76 ab 

T5 7 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 8.08 a 

T6 7 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 8.13 a 

T7 7 bags/ha, with NEB (5, 25, 45 DAT) 8.25 a 

T8 5 bags/ha, No NEB application 6.19 de 

T9 4 bags/ha, No NEB application 5.95 e 

T10 4 bags/ha, with NEB (sowing, 7 DAS) 6.64 cde 

T11 4 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 6.90 cd 

T12 4 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 6.89 cd 

T13 4 bags/ha, with NEB (5, 25, 45 DAT) 7.02 bc 

Mean  7.32 

CV (%) 6.13 

LSD 0.05  0.76 

Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 

 

 
From the 9 m2 net plot, the highest grain yield was observed in the plots 

applied with 9 bags/ha (T1) with 8.28 kg, but statistically similar to the gain yield 

of plants fertilized with 8 bags/ha (T2) and 7 bags/ha (T3) with 7.94 and 7.14 kg, 

respectively. With the same fertilizer dosage of 7 bags/ha, plants in NEB-treated 

seedbed showed comparable yield with of 7.76 kg. Similarly, plants with NEB 
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foliar spray indicated comparable yields of 8.08 (T5), 8.13 (T6) and 8.25 kg (T7). 

The result implies that NEB application in seedbed and foliar spray effectively 

enhanced the fertilizing value of fertilizer material (7 bags/ha), as it indicated by 

the comparable yield with plants applied with higher rate of granular material at 

8 bags/ha and 9 bags/ha. 

On the other hand, lower grain yields were obtained in Treatments 8 (5 

bags/ha) and Treatment 9 (4 bags/ha) with respective mean of 6.19 and 5.95 

kg. With similar quantity of fertilizer material, NEB-treated seedbed did not 

enhance the yield of the crops, as evidenced by the non-comparable yields of 

Treatment 9 and Treatment 10 with 6.64kg/9 m2. Likewise, foliar spray indicated 

non-significant differences with the reference check (T9). Multiple applications 

of NEB did not enhance the yield of the plant as indicated mean yield of 6.90 kg 

in Treatment 11 (sowing, 7 DAS, 25 DAT), 6.89 kg in Treatment 12 (sowing, 7 

DAS, 25, 45 DAT), and 7.02 kg in Treatment 13 (5, 25 and 45 DAT). 

Projected Grain Yield 

The computed grain yield per hectare of NSic Rc 222 as affected by five 

rates of granular fertilizers and NEB application is presented in Table 6. The 

maximum projected yield of 9.20 tons is obtained in Treatment 1 (9 bags/ha). 

Reduction of one bag of fertilizer (8 bags/ha) indicated a yield of 8.82 tons. The 

minimum yield is noted in Treatment 9 (4 bags/ha) with 6.61 tons. 

Seedbed application of NEB resulted in an increase of 0.69 tons (8.70%) 

with the same fertilizer dosage of 7 bags/ha, while it falls short of 200 kg (2.52%) 

when compared with Treatment 2 (8 bags/ha). On the other hand, seedbed 

application of NEB with granular fertilizer of 4 bags/ha resulted to additional 

grains of 0.76 ton/ha (11.50%), and with 0.49 ton/ha (7.41%) difference with 

Treatment 8 (5 bags/ha). 

At same fertilizer dosage of 7 bags/ha, multiple applications of NEB in 

Treatments 5, 6 and 7 reflected yield increments of 1.05 (13.24%), 1.10 

(13.87%) and 1.24 (15.84%) tons/ha, respectively. Yield comparison between 

Treatment 2 (8 bags/ha) or with reduction of one bag/ha fertilizer, about 160, 

210 and 350 kg/ha were added with foliar application at 25 DAT (T5), 25, 25 DAT 

(T6) and 5, 25, 45 DAT (T8), respectively. 
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Table 6. Computed Grain Yield of NSic Rc 222 

 
  Grain Yield 
 TREATMENTS  

 

t/ha 

T1 9 bags/ha, No NEB application 9.20 a 

T2 8 bags/ha, No NEB application 8.82 a 

T3 7 bags/ha, No NEB application 7.93 bc 

T4 7 bags/ha, with NEB (sowing, 7 DAS) 8.62 ab 

T5 7 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 8.98 a 

T6 7 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 9.03 a 

T7 7 bags/ha, with NEB (5, 25, 45 DAT) 9.17 a 

T8 5 bags/ha, No NEB application 6.88 de 

T9 4 bags/ha, No NEB application 6.61 e 

T10 4 bags/ha, with NEB (sowing, 7 DAS) 7.37 cde 

T11 4 bags/ha, with NEB (sowing, 7 DAS, 25 DAT) 7.67 cd 

T12 4 bags/ha, with NEB (sowing, 7 DAS, 25, 45 DAT) 7.65 cd 

T13 4 bags/ha, with NEB (5, 25, 45 DAT) 7.80 bc 

Mean 8.13 

CV (%) 6.13 

LSD 0.05 0.84 

 

 
Moreover, multiple applications of NEB in Treatments 11, 12 and 13 at 

the same fertilizer dosage of 4 bags/ha resulted in additional grains of 1.06, 1.04 

and 1.19 tons/ha, which are equivalent to 16.04, 15.73 and 18 percent. 

Compared to Treatment 8 (5 bags/ha) or with one bag/ha fertilizer reduction, 

multiple application of NEB at 25 DAT (T11), 25, 25 DAT (T12) and 5, 25, 45 DAT 

(T13), resulted to yield increase of 0.79, 0.77 and 0.92 ton/ha, respectively. 

Data revealed that fertilizer reduction from 9 bags/ha to 7 bags/ha with 

seedbed application alone (T4) and with foliar spray at 25 DAT (T5) indicated a 

yield difference of 6.73 and 2.45 percent, falls short of 580 and 220 kg/ha, 

respectively. However, the reduction of fertilizer from 9 to 7 bags/ha with foliar 

spray of NEB at 25, 45 DAT (T6) and 5, 25, 45 DAT (T7), reflected yield difference 

from 30-170 kg/ha, or 0.33 to 1.88 percent. 
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CONCLUSION 

The following conclusions are drawn based on the findings of the study: 

 
1. Application of NEB at seedbed (sowing, 7 DAS) resulted to additional grains 

of 0.69 ton/ha with 7 bags/ha. Likewise, NEB applied to the seed bed with 4 

bags/ha caused the yield to increase by 0.76 ton/ha, and it provided 

additional yield of 0.49 ton/ha to offset the one bag/ha reduction of fertilizer. 

2. Multiple applications of NEB provided yield increase of 1.05-1.24 ton/ha (7 

bags/ha) and 1.04-1.19 ton/ha (4 bags/ha). Both treatment combinations 

exceeded the yield from higher dosages of granular fertilizer by 160-350 (8 

bags/ha) and 790-920 kg/ha (5 bags/ha). 

3. NEB application failed to offset the reduction of fertilizer from 9 to 7 bags/ha. 

The application of NEB at 5, 25, 45 DAT fell short of 30 kg to be on par with 

the yield from the 9 bags/ha rate of fertilizer. 

 
RECOMMENDATION 

Based on the findings of the study, multiple applications of NEB with 

granular fertilizer is effective strategy to increase the yield of transplanted rice. 

However, NEB application at 5, 25, 45 DAT both with fertilizer at 7 bags and 4 

bags/ha indicated the maximum additional grain yields of 1.24 and 1.19 ton/ha, 

respectively, hence, these treatments are recommended. A similar study, 

however, should be conducted to validate and come up with a more reliable and 

conclusive result. 
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Appendix Table 1. Plant Height (cm) at Harvest 

TREATMENTS 
BLOCK 

TOTAL MEAN L 
I II III 

T1 100.80 99.87 98.20 298.87 99.62 a 
T2 98.00 99.60 98.80 296.40 98.80 ab 
T3 98.00 101.60 90.80 290.40 96.80 abc 
T4 97.40 96.80 94.40 288.60 96.20 bcd 
T5 95.60 98.40 99.40 293.40 97.80 abc 
T6 100.20 96.60 97.40 294.20 98.07 ab 
T7 96.80 100.80 100.40 298.00 99.33 ab 
T8 94.60 94.40 93.30 282.30 94.10 de 
T9 91.40 93.80 93.20 278.40 92.80 e 
T10 90.80 94.30 92.30 277.40 92.47 e 
T11 91.90 93.60 93.20 278.70 92.90 e 
T12 93.40 94.20 94.30 281.90 93.97 de 
T13 95.90 93.30 94.00 283.20 94.40 cde 

MEAN 95.94 

LSD 0.05 3.41 
Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 12.57 6.28 1.53 3.40 5.61 
TREATMENT 12 248.60 20.72 5.06** 2.18 3.03 
ERROR 24 98.27 4.09 

TOTAL 38 359.44 

C.V. = 2.11% ** – significant at 1% level 



Performance of Rice (NSic Rc 222) to Different Rates of Granular Fertilizers 
with NEB Application in Echague, Isabela, Philippines 

========================================================================== 

Page | 20 

 

 

 

Appendix Table 2. Tiller Count at 30 Days after Transplanting 

 

TREATMENTS 
         BLOCK   

TOTAL MEAN 
I II III 

T1 26.00 26.60 23.60 76.20 25.40 
T2 24.40 24.20 24.20 72.80 24.27 
T3 20.60 26.80 23.00 70.40 23.47 
T4 23.00 20.00 27.20 70.20 23.40 
T5 26.00 27.80 21.40 75.20 25.07 
T6 24.40 19.80 32.20 76.40 25.47 
T7 21.80 23.40 34.20 79.40 26.47 
T8 24.40 23.00 19.00 66.40 22.13 
T9 19.20 19.20 27.40 65.80 21.93 
T10 25.80 20.20 21.60 67.60 22.53 
T11 22.20 23.80 22.40 68.40 22.80 
T12 21.20 23.80 24.20 69.20 23.07 
T13 23.60 23.40 24.20 71.20 23.73 

MEAN     23.83 

 
 

ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
  

SQUARE 

F – VALUES   

Fc 
 Tabular  

0.05 0.01 

BLOCK 2 25.52 12.76 1.02 3.40 5.61 
TREATMENT 12 71.83 5.99 0.48ns

 2.18 3.03 
ERROR 24 301.31 12.55    

TOTAL 38 398.65     

C.V. = 14.87% ns – not significant 
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Appendix Table 3. Tiller Count at Harvest 

TREATMENTS 
BLOCK 

TOTAL MEAN 
I II III 

T1 27.00 31.80 30.00 88.80 29.60 a 
T2 22.60 25.80 31.80 80.20 26.73 abc 
T3 23.00 25.40 26.80 75.20 25.07 bc 
T4 24.20 22.20 29.80 76.20 25.40 bc 
T5 27.80 26.40 26.20 80.40 26.80 abc 
T6 22.60 30.80 29.60 83.00 27.67 ab 
T7 26.20 27.80 28.60 82.60 27.53 ab 
T8 23.60 24.80 26.40 74.80 24.93 bc 
T9 24.40 21.60 25.40 71.40 23.80 c 
T10 24.60 23.20 27.80 75.60 25.20 bc 
T11 24.00 25.00 27.00 76.00 25.33 bc 
T12 27.40 25.20 26.80 79.40 26.47 abc 
T13 28.00 27.20 27.40 82.60 27.53 ab 

MEAN 26.31 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 58.86 29.43 6.47 3.40 5.61 
TREATMENT 12 86.57 7.21 1.59ns 2.18 3.03 
ERROR 24 109.12 4.55 

TOTAL 38 254.54 

C.V. = 8.10% ns – not significant 
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Appendix Table 4. Panicle Count at Harvest 

 

TREATMENTS 
          BLOCK   

TOTAL MEAN 
I II III 

T1 24.80 23.20 30.50 78.50 26.17 a 
T2 24.00 25.40 23.40 72.80 24.27 abc 
T3 23.60 23.60 22.43 69.63 23.21 abc 
T4 28.60 22.00 22.20 72.80 24.27 abc 
T5 25.00 26.80 24.00 75.80 25.27 ab 
T6 25.70 26.80 23.80 76.40 25.43 ab 
T7 23.80 23.20 28.20 75.20 25.07 ab 
T8 21.20 23.60 20.40 65.20 21.73 bc 
T9 21.20 21.40 19.40 62.00 20.67 c 
T10 21.80 19.60 26.60 68.00 22.67 abc 
T11 23.40 22.80 22.00 68.20 22.73 abc 
T12 22.80 22.80 21.60 67.20 22.40 abc 
T13 23.00 22.40 24.80 70.20 23.40 abc 

MEAN     23.64 

 
 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
  

SQUARE 

F – VALUES   

Fc 
 Tabular  

0.05 0.01 

BLOCK 2 1.57 0.78 0.16 3.40 5.61 
TREATMENT 12 93.28 7.77 1.54ns

 2.18 3.03 
ERROR 24 121.29 5.05    

TOTAL 38 216.14     

C.V. = 9.51 % ns – not significant 
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Appendix Table 5. Yield per Sampling Area (kg/9 m2) 

TREATMENTS 
BLOCK 

TOTAL MEAN 
I II III 

T1 8.29 8.39 8.16 24.84 8.28 a 
T2 7.63 8.09 8.10 23.82 7.94 a 
T3 8.05 5.95 7.42 21.42 7.14 bc 
T4 7.99 7.84 7.45 23.28 7.76 ab 
T5 8.23 8.11 7.90 24.24 8.08 a 
T6 8.31 7.84 8.24 24.39 8.13 a 
T7 8.23 8.21 8.31 24.75 8.25 a 
T8 6.26 6.37 5.95 18.58 6.19 de 
T9 5.80 6.09 5.95 17.84 5.95 e 
T10 5.95 6.43 7.53 19.91 6.64 cde 
T11 6.32 7.17 7.21 20.70 6.90 cd 
T12 7.00 6.58 7.08 20.66 6.89 cd 
T13 6.74 7.11 7.21 21.06 7.02 bc 

MEAN 7.32 

LSD value 0.76 
Means with different letter/s show significant difference at 0.05 level of significance using LSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc 
Tabular 

0.05 0.01 

BLOCK 2 0.224 0.11 0.56 3.40 5.61 
TREATMENT 12 23.121 1.93 9.56** 2.18 3.03 
ERROR 24 4.836 0.20 

TOTAL 38 28.182 

C.V. = 6.13 % ** – highly significant 
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Appendix Table 6. Computed Grain Yield of NSic Rc 222 adjusted at 14% MC 

 

TREATMENTS 
 Grain Yield  

kg/25 m2
 kg/ha t/ha 

T1 23.00 9200.00 9.20 a 
T2 22.06 8822.22 8.82 a 
T3 19.83 7933.33 7.93 bc 
T4 21.56 8622.22 8.62 ab 
T5 22.44 8977.78 8.98 a 
T6 22.58 9033.33 9.03 a 
T7 22.92 9166.67 9.17 a 
T8 17.20 6881.48 6.88 de 
T9 16.52 6607.41 6.61 e 
T10 18.44 7374.07 7.37 cde 
T11 19.17 7666.67 7.67 cd 
T12 19.13 7651.85 7.65 cd 
T13 19.50 7800.00 7.80 bc 

MEAN 20.33 8133.62 8.13 
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ABSTRACT 

This study was conducted to measure the effect of NEB on agronomic 

growth metrics and grain yield of inbred rice. It also intended to evaluate 

the impact of various combinations of different rate and time of application 

of NEB at seed bed and field phase with the same recommended rate of 

NPK fertilizers and reduction of 1 to 2 bags/ha. 

The study trial was arranged in Randomized Complete Block Design 

(RCBD) with (3) replications and fifteen (15) treatments that were 

randomly assigned. The study was designed to evaluate NEB in 

combination to 7 bags/ha and 4 bags/ha of NPK fertilizers by applying 30 

ml/400m2 NEB to seed bed at sowing and 7 DAS with (2 applications of 

60 ml/ha NEB and with 1 to 2 applications of 120 ml/ha NEB) and 3 

applications of 120 ml/ha NEB after transplanting; and also the application 

of (9, 8, 7, 5 and 4) bags/ha NPK fertilizers alone.  

The results showed a highly significant effect on count of tiller at 30 DAT 

and harvest, number of panicle, count of spikelet per panicle, percent filled 

spikelet per panicle, weight of 1000 grain, plant height at 30 DAT and 

harvest, grain yield and percent milling recovery. The highly significant 

effect of NEB and NPK fertilizers on grain yield with (24.87 kg/plot) 9.95 

tons/ha was obtained from 30 ml/400m2 NEB at Seed Bed (sowing & 7 

DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T7). 

Research findings revealed that in order to produce the highest grain yield 

increase of 4.77 tons/ha it is recommended to apply a 30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT. 



I. INTRODUCTION

Rice is one of the leading food crops for over half of the world's population. In the Philippines, 

rice produce reaches 19,066.1 metric tons in 2018 after a nearly constant increasing productivity 

since 2014 (Philippine Statistics Authority (PSA, 2019). Rice is the staple food for about 80 percent 

of Filipinos. It is also served as the most important agricultural crop in the country and a major 

source of income for millions of Filipino farmers. 

Nowadays, the unceasing high cost of NPK fertilizers is becoming the major challenge that 

needs consideration in growing of rice. An alternative nutrient that can reduce the huge amount of 

NPK fertilizers usage of the farmers can alleviate this problem, however achieves growth 

improvement and yield increase.  

NEB root exudates promotes growth and development of the whole plants that will make it more 

vigorous starting from seedling progress prior to transplanting. The overall effect of product is to 

make plants more efficient on using applied fertilizer as well as to survive in soils of low fertility 

level. Higher yield increase of crops is greatly achieved when have access to additional nutrients.  

This study was conducted to determine the effect of NEB application on growth metrics and 

yield increase of rice and to assess the effect of NEB applied at seed bed and field stage as foliar spray.  

II. OBJECTIVES

1. Determine if NEB applied to the seed bed only results in 1 ton/ha yield increase at same fertilizer

dosage and with 1 bag/ha fertilizer reduction.

2. Determine if multiple applications of NEB results in 1-2 ton/ha yield increase at same fertilizer

dosage or with 1 bag/ha fertilizer reduction.

3. Determine if fertilizer can be reduced from 9 bags/ha to 7 bags/ha + NEB applications, resulting

in equal or increased yield.

III. METHODOLOGY

1. Land Preparation

A lowland irrigated farm with an approximate area measuring 2000 m2 was thoroughly 

prepared by double pass plowing and harrowing operations to cultivate the soil thoroughly and 

removed previous vegetation in the area as well as the growth of unwanted weeds using a 

mechanical farm tractor and hand tractor. Levelling was also accomplished to evenly allocate 



the irrigation in every plots. Proper land preparation was done to obtain good soil tilth. Levees 

were also constructed to prevent the leaching of fertilizer to adjacent plots.   

2. Crop Variety and Planting Method 

NSIC 222 rice variety was utilized and procured from a registered local seed supplier.  

Seeds were sown in seedbed and adequate water was maintained for proper seedling growth 

based on farmer’s practice of nursery preparation and management. Twenty-five (20) day old 

seedlings were transplanted in straight line method using 2-3 seedlings per hill with a planting 

distance of 20 x 20 centimeters between hills and rows.  

3. Fertilization 

 

The NPK fertilizer recommendation was provided by AGMOR and the sources were 14-

14-14 and 46-0-0 (Urea). The NPK fertilizers was applied in three split applications where 150 

kg/ha (T1-T8) and 100 kg/ha (T9–T15) of (14-14-14) were applied at basal (10 DAT), 150 kg/ha 

(T1), 125 kg/ha (T2), 100 kg/ha (T3-T8), 75 kg/ha (T9) and 50 kg/ha (T10 – T15) Urea was 

applied at tillering stage (25 DAT) and at panicle initiation stage (45 DAT). NEB was applied 

in foliar spray as stated in the treatment summary.   

4. Insects and Pests, Diseases and Weeds Control 

Insect pests and diseases were controlled using the registered and recommended rates of 

insecticides and fungicides for rice. Weed control was done through the use of herbicides while 

manual weeding was done by pulling remaining weeds when herbicide is not advisable to apply 

at reproductive stage.  

5. Drainage and Irrigation 

The irrigation for plots were maintained 3 cm depth of water as per requirement of the crop 

in non-stress treatment. Drainage of rice field was properly designed and constructed by creating 

network. Repairing of bunds were also done such as the holes and cracks to avoid fertilizer 

leaching to adjacent plots. 

6. Harvesting 

Harvesting and yield data gathering was manually done at maturity stage of the grain at 

90 days after planting. 

 

 



IV. TREATMENT SUMMARY

The following treatment summary including the rates and time of application were evaluated:

V. EXPERIMENTAL DESIGN

The study trial was arranged in Randomized Complete Block Design (RCBD). The area was 

divided into three (3) blocks representing replication and each block was further subdivided into 

fifteen (15) plots where the different treatments were randomly assigned. A one-meter distance was 

provided between blocks and treatment plots. Bunds were constructed to prevent fertilizer 

competition between adjacent plots and to facilitate the management of drainage and irrigation of 

each plot.  



VI. DATA GATHERED 

 

Agronomic data were measured using 10 randomly selected sample hills per plot. 

1. Average tiller count at 30 DAT – The number of tiller per plot at 30 DAT were counted based 

on 10 randomly selected sample hills per plot.  

2. Average tiller count at harvest - One week before harvest, 10 sample hills in the inner row 

were randomly taken and counted per plot.  

3. Panicle count at harvest - The number of panicle per plot at harvest were counted based on 10 

randomly selected sample hills per plot. 

4. Spikelet per panicle - The number of spikelet per panicle per plot were taken by counting the 

number of grain per panicle consisting of both filled and unfilled grain from 10 randomly 

selected sample hills per plot. 

5. Percent filled spikelet – Percent filled spikelet were computed by using the formula below 

based on 10 randomly selected sample hills per plot. 

%𝑭𝒊𝒍𝒍𝒆𝒅 𝑺𝒑𝒊𝒌𝒆𝒍𝒆𝒕𝒔 = 
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒍𝒍𝒆𝒅 𝒈𝒓𝒂𝒊𝒏

𝑻𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒈𝒓𝒂𝒊𝒏
 𝒙 100   

6. Weight of 1000 grains, (gram) – This was taken by weighing 1000 filled grains randomly 

chosen from the sample corrected to 14% moisture content (MC). Moisture content was 

determined by using moisture meter. 

7. Average plant height at 30 DAT (cm) – Height was measured from the base of the plant to the 

tip of the tallest leaves at 30 DAT based on 10 randomly selected sample hills per plot.   

8. Average plant height at harvest (cm) – Height was measured from the base of the plant to the 

tip of the tallest panicles at harvest based on 10 randomly selected sample hills per plot.   

9. Grain yield (kg/plot) – this was determined by weighing the grain yield from the harvest area 

at least (2.5 m x 2.5 m) at 14% MC using the following formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 
𝑘𝑔

𝑝𝑙𝑜𝑡⁄  ) = 
𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥  

25 𝑚2

𝑝𝑙𝑜𝑡
   

10. Computed grain yield (ton/ha) – this was determined by weighing the grain yield from the area 

and was converted into tons per hectare at 14% MC using the following formula:  

𝐺𝑟𝑎𝑖𝑛 𝑦𝑖𝑒𝑙𝑑 ( 𝑡𝑜𝑛𝑠
ℎ𝑎⁄  ) = 

𝑌𝑖𝑒𝑙𝑑 𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑘𝑔)

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑎𝑟𝑒𝑎 (𝑚2)
 𝑥

10,000 𝑚2

1000 𝑘𝑔 𝑡𝑜𝑛⁄
   

 



11. Percent Milling Recovery (%MR) – This is was taken by computing the ratio of the weight of

milled rice to the total weight of grain, expressed in percent using the following formula.

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑀𝑖𝑙𝑙𝑖𝑛𝑔 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 (%𝑀𝑅) = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑖𝑙𝑙𝑒𝑑 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑎𝑖𝑛 (𝑘𝑔)
 𝑥 100

VII. STATISTICAL ANALYSIS

Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Tukeys's Honest Significant 

Difference (HSD) Test at P=0.05 confidence level. 



VIII. EXPERIMENTAL FIELD LAY-OUT 
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IX. RESULTS AND DISCUSSION 

 

Tables 1 to 11 shows the significance of the results of different fertilizer treatments and 

discussions of the effect of NEB on the growth metrics and yield increase of rice. This study also 

presented the impact of various combinations of different rate and time of application of NEB at 

seed bed and field phase with the same recommended rate of NPK fertilizers and reduction of 1 to 2 

bags/ha. 

Average tiller count at 30 DAT  

Table 1 presents the effect of different treatment combinations on tiller count at 30 DAT and 

statistical analysis revealed highly significant difference among treatments, (Appendix Table 1b.).  

The results revealed that plants applied with the rate of 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T7) obtained a significantly highest tiller count at 30 DAT however comparable to the 

application of 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T8) with an average of 32.33 and 31.47, respectively. Similarly, the application of 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T6) was also comparable to Treatment 8 with a mean value of 

30.12.  

The plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 

ml/ha NEB at 25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) produced a 

significantly higher tiller count at 30 DAT, however comparable to the application of 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) and 

30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T14) that were not significant to each other. Similarly, the 

treatments applied with 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T15) and 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) were also 

insignificant to each other while comparable to the plants applied with 8 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T2) that obtained a significantly higher tiller count at 30 DAT.  

Moreover, application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha 

NEB at 25 DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) and 30 ml/400m2 NEB 

at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T13) were comparable to each other but gained significantly higher tiller count  



Table 1. Average tiller count at 30 DAT based on 10 randomly selected sample hills as  

        affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/h

a 

App. 

Rate, 
(ml/40

0m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 26.40 25.40 25.60 77.40 25.80de 

T2 – RR of fertilizer, No NEB 8 - 25.50 25.30 25.80 76.60 25.53def 

T3 – RR of fertilizer, No NEB 7 - 23.10 24.50 22.40 70.00 23.33gh 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 26.50 27.10 26.90 80.50 26.83cd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 27.70 28.40 28.10 84.20 28.07c 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 29.80 30.20 30.50 90.50 30.17b 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 33.60 31.80 31.60 97.00 32.33a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 30.60 32.40 31.40 94.40 31.47ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 15.10 14.80 14.30 44.20 14.73i 

T10 – RR of fertilizer at (10, 25 & 45) DAT 4 - 14.10 13.20 14.60 41.90 13.97i 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 20.60 22.10 21.80 64.50 21.50h 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 24.10 24.30 23.60 72.00 24.00efg 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.60 23.50 24.10 71.20 23.73fg 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 27.30 25.40 26.80 79.50 26.50cd 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 25.80 26.20 25.80 77.80 25.93de 

CV%       2.71 

HSD (0.05)       2.04 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

at 30 DAT than the plants treated with 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) and 

30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T11) which were also comparable to each other. 

On the other hand, the plants produced the lowest tiller count at 30 DAT were from the 

application of 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) and 4 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T10) while insignificant to each other.  

 

 



Average tiller count at harvest 

Table 2 presents the effect of different treatment combinations on tiller count at harvest and 

comparison of means revealed highly significant difference among treatments, (Appendix Table 

2b.).  

Comparison among means revealed that plants applied with the rate of 30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T7) and 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T8) had no significant effect to each other however comparable to the plants 

treated with 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) DAT 

+ 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) provided a significantly highest tiller count

at harvest of 30.80, 30.57 and 29.47, respectively. 

The application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 

25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) also obtained a significantly 

higher tiller count harvest, however comparable to the plants applied at the rate of  30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) and 

30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T14) that were insignificant to each other with an average 

tiller count of 27.73, 26.37 and 25.93, respectively.  

A highly significant effect on tiller count at harvest were also produced by applying120 ml/ha 

NEB at (5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15) with a mean 

value of 25.43, however similar to the plants applied with 9 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T1) and 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2).

Moreover, the treatment combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 60 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13), 30

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T12) and 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) 

were comparable to each other but produced high tiller count at harvest.  

On the other hand, the plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing 

& 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) had a lower tiller count at  



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as affected by  

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/40

0m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 25.70 24.80 25.20 75.70 25.23de 

T2 – RR of fertilizer, No NEB 8 - 25.10 24.70 24.90 74.70 24.90def 

T3 – RR of fertilizer, No NEB 7 - 22.80 24.10 21.90 68.80 22.93g 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 26.10 26.60 26.40 79.10 26.37cd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 27.30 28.10 27.80 83.20 27.73bc 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 29.10 29.80 29.50 88.40 29.47ab 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 31.30 30.20 30.90 92.40 30.80a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 29.80 31.40 30.50 91.70 30.57a 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 13.90 13.30 13.60 40.80 13.60i 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 13.50 12.80 13.40 39.70 13.23i 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 19.60 21.40 20.90 61.90 20.63h 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 23.60 23.50 23.10 70.20 23.40fg 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.40 23.10 23.80 70.30 23.43efg 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 26.70 24.90 26.20 77.80 25.93cd 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 25.30 25.80 25.20 76.30 25.43d 

CV%       2.46 

HSD (0.05)       1.81 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

harvest of 20.63, however significantly higher than applying of 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) that were 

insignificant to each other with a lowest average of 13.60 and 13.23, respectively. 

 



The treatment combinations revealed the highest number of tiller obtained by the plants 

applied with NEB both applied at seed bed and field applications with the reduced amount of NPK 

fertilizers. This implied that growth improves with application of NEB when reduced the dosage of 

NPK fertilizers.   

Panicle count at harvest 

Presented on Table 3 the data gathered on panicle count at harvest as affected by application 

of NPK fertilizer, NEB and in combination of different treatment.  Statistical analysis revealed 

highly significant differences on the effects among all treatments over the no NEB fertilizer controls 

(Appendix Table 3b).  

The results provided that the plants applied with 30 ml/400m2 NEB at Seed Bed (sowing & 

7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T7) gained highest number of panicle at harvest, however there was no significant effect to the 

treatment combinations of 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T8) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 

& 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) with an average of 30.40, 30.17 

and 29.20,respectively. 

Moreover, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha 

NEB at 25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) produced significantly 

higher panicle count at harvest however comparable to the plants applied at the rate of 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) with 

an average of 27.33 and 26.13, respectively. Similarly, the treatment combination of 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T14) was also comparable to Treatment 4 and Treatment 15.  

Furthermore, the plants applied at the rate of 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T15) provided a significantly higher panicle count at harvest 

with an average of 24.93 however, comparable to the plants treated with 9 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T1) and 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) which gave 

insignificant effect to each other with an average panicle count of 24.73 and 24.43, respectively. 



    Table 3. Average panicle count at harvest based on 10 randomly selected sample hills as affected  

by different fertilizer treatments. 

Treatment 

NP

K 

Fert 

bag/

ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 25.10 24.30 24.80 74.20 24.73cde 

T2 – RR of fertilizer, No NEB 8 - 24.70 24.20 24.40 73.30 24.43cde 

T3 – RR of fertilizer, No NEB 7 - 22.30 23.70 21.30 67.30 22.43f 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 25.90 26.40 26.10 78.40 26.13bc 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 26.90 27.80 27.30 82.00 27.33b 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 28.90 29.50 29.20 87.60 29.20a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 30.90 29.90 30.40 91.20 30.40a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 29.30 31.10 30.10 90.50 30.17a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 13.70 13.10 13.30 40.10 13.37h 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 13.20 12.40 13.10 38.70 12.90h 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 19.30 21.10 20.20 60.60 20.20g 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 23.20 23.10 22.80 69.10 23.03ef 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.30 22.90 23.40 69.60 23.20def 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 25.90 24.40 25.70 76.00 25.33c 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 24.80 25.30 24.70 74.80 24.93cd 

CV%       2.50 

HSD (0.05)       1.80 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference  

(HSD) test 

 

In addition, the treatment combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 60 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13), 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK 

fertilizer at   (10, 25 & 45) DAT (T12) and 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) 

were comparable to each other but gained a significantly high panicle count at harvest with a mean 

value of 23.20, 23.03 and 22.43, respectively.   



On the contrary, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) produced a significantly lower panicle count 

at harvest of 20.20, however higher than the plants applied with 5 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10).  

Number of spikelet per panicle 

The results and effects of different treatment combinations on number of spikelet per panicle 

based on 10 randomly selected sample hills are shown in Table 4. Statistical analysis revealed highly 

significant differences on the effects among all treatments over the control plants (Appendix Table 

4b).  

The comparison among means results revealed that the plants applied at the rate of 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T7) produced significantly the highest number of spikelet per 

panicle however, comparable to the plants applied at the rate of 120 ml/ha NEB at (5, 25 & 45) DAT 

+ 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T8) with an average value of 231.90 and 225.70,

respectively. Though the application of 30 ml/400m2  NEB at Seed Bed (sowing & 7 DAS) + 60 

ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6), 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T5) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T4) were insignificant to each other, these treatment combinations 

were also comparable to (T7 and T8) with a higher average number of spikelet per panicle of 219.63, 

217.73 and 205.60, correspondingly.   

The plants applied with 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB 

at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) and 120 ml/ha NEB at 

(5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15) were comparable to 

each other and gained significantly higher number of spikelet per panicle at harvest.  Similarly, the 

plants applied with 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) 

DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) had also significant effect to the 

above-mentioned treatment combinations though comparable to the application of 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK fertilizer at   



Table 4. Average number of spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments.  

Treatment 

NP

K 

Fert 

bag/

ha 

App. 

Rate, 
(ml/40

0m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 172.30 147.60 165.90 485.80 161.93e 

T2 – RR of fertilizer, No NEB 8 - 162.80 169.40 143.20 475.40 158.47e 

T3 – RR of fertilizer, No NEB 7 - 155.30 163.40 140.20 458.90 152.97ef 

T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
7 60 211.20 189.20 216.40 616.80 205.60abc 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
7 180 228.60 210.40 214.20 653.20 217.73abc 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 180 226.10 214.10 218.70 658.90 219.63abc 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 300 230.60 236.70 228.40 695.70 231.90a 

T8 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
7 360 225.40 231.60 220.10 677.10 225.70ab 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 132.20 123.50 126.20 381.90 127.30fg 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 125.60 120.50 122.80 368.90 122.97g 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 150.30 160.10 155.20 465.60 155.20e 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 168.40 160.80 158.20 487.40 162.47e 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 172.30 165.40 175.40 513.10 171.03de 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 203.40 182.70 212.40 598.50 199.50bc 

T15 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
4 360 191.20 201.30 189.40 581.90 193.97cd 

CV%       4.98 

HSD (0.05)       27.21 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

(10, 25 & 45) DAT (T12), 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1), 8 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T2) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) whereas insignificant to each other.  



 Moreover, the application of 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) and 5 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) were comparable to each other that produced 

significantly lower number of spikelet per panicle at harvest.  

Though the application of 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) was also 

comparable to Treatment 9 still produced the significantly lowest number of spikelet per panicle at 

harvest with an average of 122.97.  

Results revealed that the higher count of spikelet per panicle was due to the application of 

NEB at seed bed and field stage in combination to lesser dosage of NPK fertilizer. NEB helps and 

improves the seedling growth into more vigorous plants and the follow-up NEB application at field 

stage also support the plants in bearing more spikelet during reproductive stage.  

Percent filled spikelet per panicle 

Table 5 presents the data on the percent filled spikelet per panicle as affected by different 

treatment combinations based on 10 randomly selected sample hills. Statistical analysis revealed 

highly significant effects among all treatments over the no NEB fertilizer control (Appendix Table 

5b).  

Comparison among means revealed that the plants applied at the rate of 30 ml/400m2 NEB 

at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T7) obtained a significantly highest percent of filled spikelet per panicles 

with an average of 95.62%. All treatments applied with NEB (T7, T8, T6, T5, T4, T14, T15, T13, 

T12, and T11) produced significantly higher percent filled spikelet over the control plants (NPK 

fertilizers only) however insignificant effect were observed to each other. 

The results also revealed that the plants without NEB (T1, T2, T3, T10 and T9) had also no 

significant effect to each other that produced the lower percent of filled spikelet per panicles with a 

means ranging from 84.36 % to 85.12%. 

The percent filled spikelet is one of the most important factor to be considered in rice 

productivity determination. Application of optimum amount of NEB both at seed bed and field stage 

enhances nutrient availability to produce productive increasing yield of rice grain. Thus, plants 

applied with NEB had more filled grains per panicle and they also had more spikelet per panicle. 



Table 5. Percent (%) filled spikelet per panicle based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/h

a 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 84.96 84.87 85.53 255.36 85.12b 

T2 – RR of fertilizer, No NEB 8 - 84.16 85.58 85.48 255.22 85.07b 

T3 – RR of fertilizer, No NEB 7 - 84.23 84.74 85.34 254.31 84.77b 

T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
7 60 95.11 94.67 94.28 284.06 94.69a 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
7 180 93.28 95.87 95.86 285.01 95.00a 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 180 95.62 94.87 94.89 285.38 95.13a 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 300 95.24 94.87 96.74 286.85 95.62a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 95.21 94.87 96.14 286.22 95.41a 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 85.26 84.62 83.21 253.09 84.36b 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 84.36 86.12 83.42 253.90 84.63b 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 94.11 93.18 93.12 280.41 93.47a 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 92.89 94.26 93.52 280.67 93.56a 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 94.10 93.46 93.61 281.17 93.72a 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 95.16 93.28 94.81 283.25 94.42a 

T15 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
4 360 93.64 95.02 94.26 282.92 94.31a 

CV%       0.93 

HSD (0.05)       2.58 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

Weight of 1000 grains (g) 

Presented on Table 6 the weight of 1000 grains at harvest as affected by different NEB and 

NPK fertilizer treatment combinations and NPK fertilizers alone. Statistical analysis shown highly 

significant effects on the different treatments over the no NEB fertilizer control (Appendix Table 

6b).   



Comparison among means revealed that plants applied at the rate of 30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T7) attained the heaviest weight of 1000 grains of 29.36 grams that was 

significantly comparable to the application of 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T8) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

60 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) with a 

mean weight of 29.22 grams and 29.19 grams, respectively yet had no significant effect to each 

other. 

 The aforementioned higher treatment combinations (T7, T8 and T6) were also comparable 

the plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB 

at 25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5),  30 ml/400m2 NEB at Seed 

Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4), 30 ml/400m2 NEB 

at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T14), 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T15) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB 

at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) with a mean ranges 

from 29.02 grams to 27.89 grams respectively however, insignificant to each other.   

Moreover, the treatment combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) and 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T11) were comparable to each other that produced significantly heavy weight of 1000 grains with 

an average of 27.76 grams and 27.64 grams, respectively.  

Furthermore, the application of 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) 

significantly gained the lighter weight of 1000 grains however comparable to the plants applied at 

the rate of 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) and 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T3) that had no significant effect to each other.  

On the other hand, Treatments (T2 and T3) were also comparable the plants applied at the 

rate of 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T10) that were insignificant to each other but produced significantly the lightest 

weight of 1000 grains among all other treatment applications with an average of 24.50 grams and 

24.35 grams, respectively.  

 

 



Table 6. Weight (g) of 1000 grains as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 26.28 25.97 26.42 78.67 26.22de 

T2 – RR of fertilizer, No NEB 8 - 25.49 26.34 25.23 77.06 25.69ef 

T3 – RR of fertilizer, No NEB 7 - 25.63 25.72 25.06 76.41 25.47ef 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 28.76 29.21 28.89 86.86 28.95abc 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 28.92 28.87 29.26 87.05 29.02abc 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 28.83 29.62 28.98 87.43 29.14ab 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 29.68 28.97 29.43 88.08 29.36a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 29.41 28.88 29.36 87.65 29.22ab 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 24.28 25.02 24.21 73.51 24.50f 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 24.32 24.18 24.56 73.06 24.35f 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 27.46 28.09 27.37 82.92 27.64cd 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 28.31 27.62 27.36 83.29 27.76bc 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 28.26 27.56 27.84 83.66 27.89abc 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 28.68 27.19 28.79 84.66 28.22abc 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 27.13 28.56 28.71 84.40 28.13abc 

CV%       1.78 

HSD (0.05)       1.47 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 

 

 

 

 



Average plant height at 30 DAT (cm) 

 The results on plant height at 30 DAT based on 10 randomly selected sample hills are shown in 

Table 7. Statistical analysis also revealed highly significant effects on the different treatment 

combinations as shown in Appendix Table 7b.   

Comparison among means shows that the application of 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T7) significantly attained the tallest plant height at 30 DAT with a mean of 78.43 cm,

however comparable to treatment combination at the rate of 120 ml/ha NEB at (5, 25 & 45) DAT + 

7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T8) with an average of 77.82 cm.  

These were followed and similar by the application of 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T6) that gained a significantly taller plant height at 30 DAT however comparable to the

plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 

25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T5) and 30 ml/400m2 NEB at Seed 

Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) with an average of 

76.76 cm, 75.74 cm and 75.22 cm, respectively.  

Moreover, the plants applied with 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) 

also obtained a significantly taller plant height at 30 DAT but comparable to the treatment 

combinations of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) 

DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) and 120 ml/ha NEB at (5, 25 & 45) 

DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T15) whereas no significant effect to each 

other with a mean value of 74.16 cm, 73.88 cm and 73.85 cm, respectively.  

Furthermore, the following treatments obtained significantly taller plant height at 30 DAT 

than the lowest control applied plants. These were the plants applied with 8 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T2) however comparable to the application of 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T3), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 

& 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) and 30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK fertilizer at   (10, 25 

& 45) DAT (T12) that were insignificant to each other.  



Table 7. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as  

affected by different fertilizer treatments. 

Treatment 

NP

K 

Fert 

bag/

ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 73.12 75.11 74.26 222.49 74.16bcde 

T2 – RR of fertilizer, No NEB 8 - 72.16 71.63 73.85 217.64 72.55def 

T3 – RR of fertilizer, No NEB 7 - 71.63 70.82 70.98 213.43 71.14ef 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 75.12 76.28 74.26 225.66 75.22abcd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 74.31 76.64 76.28 227.23 75.74abcd 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 75.64 78.26 76.37 230.27 76.76abc 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 78.36 76.68 80.26 235.30 78.43a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 75.86 77.94 79.67 233.47 77.82ab 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 64.28 63.26 61.48 189.02 63.01g 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 60.16 62.56 59.64 182.36 60.79g 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 70.26 68.74 70.56 209.56 69.85f 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 70.52 68.73 71.94 211.19 70.40ef 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 69.76 71.84 71.64 213.24 71.08ef 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 73.48 74.64 73.51 221.63 73.88cde 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 74.52 73.61 73.42 221.55 73.85cde 

CV%       1.75 

HSD (0.05)       3.82 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

In addition, the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T11) gained significantly lower plant height at 30 DAT 

among NEB treated plants. However, this was also comparable to the previously mentioned 

treatments and obtained a significantly taller plant height at 30 DAT over the plants applied at the 

rate of 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 



25 & 45) DAT (T10) that were also insignificant to each other with the shortest plant height average 

of 63.01 cm and 60.79 cm, respectively.  

Average plant height at harvest (cm) 

Table 8 presented the results of NEB on plant height at harvest as affected by different 

fertilizer treatment applications. Statistical analysis revealed highly significant effects among 

treatment combinations, (Appendix Table 8b). The plant height at harvest varied significantly among 

treatments which ranges from 99.72 cm to 119.61 cm.  

The results revealed that the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7)

significantly gained the tallest plant height at harvest of 119.61 cm however no significant effect to 

the plants applied at the rate of  120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T8), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at 

(25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6), 30 ml/400m2 NEB at Seed 

Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) 

DAT (T5) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T4).  

The aforementioned treatment combinations were also comparable to the plants applied at 

the rate of 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) and 30 ml/400m2 NEB at Seed 

Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 

25 & 45) DAT (T14) but insignificant to each other. In addition, these treatments were also 

comparable to the plants applied at the rate of 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha of 

NPK fertilizer at (10, 25 & 45) DAT (T15). 

Moreover, the application of 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) and 7 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T3) were comparable to each other but obtained a 

significantly taller plant height at harvest. These were also similar to the plants applied at the rate of 

30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45) DAT + 4 bags/ha 

of NPK fertilizer at (10, 25 & 45) DAT (T13), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

120 ml/ha NEB at 25 DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T12) and 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T11) that were insignificant to each other. 



  Table 8. Average plant height (cm) at harvest based on 10 randomly selected sample hills as  

affected by different   fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 114.36 115.67 117.24 347.27 115.76ab 

T2 – RR of fertilizer, No NEB 8 - 112.31 110.16 111.51 333.98 111.33bcd 

T3 – RR of fertilizer, No NEB 7 - 109.26 111.34 110.86 331.46 110.49cd 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 118.26 116.35 115.26 349.87 116.62a 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 119.21 117.83 115.43 352.47 117.49a 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 117.26 119.51 118.42 355.19 118.40a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 118.26 121.32 119.24 358.82 119.61a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 119.26 120.28 117.36 356.90 118.97a 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 102.16 100.94 98.34 301.44 100.48e 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 97.64 101.37 100.16 299.17 99.72e 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 111.21 106.13 107.26 324.60 108.20d 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 108.26 107.51 110.16 325.93 108.64d 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 109.21 110.28 109.58 329.07 109.69d 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 116.28 114.36 116.24 346.88 115.63ab 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 113.56 116.57 115.24 345.37 115.12abc 

CV%       1.42 

HSD (0.05)       4.82 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

On the other hand, the plants applied at the rate of 5 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) were insignificant to 

each other while obtained the shortest plant height at harvest with an average of   100.48 cm and 

99.72 cm, respectively.  

 

 



Computed grain yield (kg/plot) and (t/ha) based on 14% Moisture Content (%MC) 

The effect of the different treatments on grain yield is presented on Table 9 and Table 10. 

Comparison of treatment means based on number and timing of applications with different dosage 

of NEB and various rate of NPK fertilizers provided statistically significant increase in grain yield 

as presented on Appendix table 9b and Appendix Table 10b. 

The results revealed that application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 

120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) produced 

the highest grain yield of (24.87 kg/plot) 9.95 tons/ha, however comparable to the plants applied at 

the rate of 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT 

(T8) with an average yield of (23.85 kg/plot) 9.54 tons/ha. 30 ml/400m2 

Similarly, treatment combinations of 30 ml/ha NEB at Seed Bed (sowing & 7 DAS) + 60 

ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6) and 30 

ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 7 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T5) were also comparable to treatment (T8) however insignificant 

to each other with an average yield of (23.31 kg/plot) 9.33 tons/ha and (22.32 kg/plot) 8.93 tons/ha, 

respectively.  

The plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 7 

bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T4) gained a significantly higher yield of (20.45 

kg/plot) 8.18 tons/ha however comparable to the plants applied with 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T14) and 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 &

45) DAT (T15) but had no significant effect to each other.

Moreover, the application of 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) produced 

also a significantly higher yield of (18.31 kg/plot) 7.32 tons/ha was comparable to the plants applied 

with 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) that obtained (17.55 kg/plot) 7.02 

tons/ha.  

It can be noticed that no significant effect between 7 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T3) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at (25 & 45)

DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) however comparable to the plants 

applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 

DAT + 4 bags/ha of NPK fertilizer at   (10, 25 & 45) DAT (T12) and 30 ml/400m2 NEB at Seed Bed 

(sowing & 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) that produced 

significantly lower yield among NEB treated plants.  



On the other hand, the plants applied at the rate of 5 bags/ha of NPK fertilizer at (10, 25 & 

45) DAT (T9) and 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T10) had no significant effect 

to each other however produced a significantly lowest yield of (13.34 kg/plot) 5.34 tons/ha and 

(12.95 kg/plot) 5.18 tons/ha, respectively.  

Increasing yield was obtained by proper absorption of nutrient when applied with NEB as 

foliar spray and NPK fertilizer at 3 split of application at optimum dosage of 7 bags/ha. It is mainly 

affects the plants as applied at seed bed sowing, 7 DAS and after transplanting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9. Computed grain yield kilogram per plot based on 14 % MC as affected by different fertilizer 

treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 18.73 17.56 18.63 54.92 18.31de 

T2 – RR of fertilizer, No NEB 8 - 17.46 18.52 16.67 52.65 17.55ef 

T3 – RR of fertilizer, No NEB 7 - 17.50 16.19 17.85 51.54 17.18efg 

T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
7 60 20.05 20.16 21.13 61.34 20.45c 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
7 180 22.82 21.71 22.43 66.96 22.32b 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 180 23.64 23.43 22.87 69.94 23.31b 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 300 24.82 24.73 25.05 74.60 24.87a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT
7 360 23.85 24.26 23.45 71.56 23.85ab 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 13.42 13.27 13.34 40.03 13.34h 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 12.73 13.21 12.92 38.86 12.95h 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 16.18 16.05 15.23 47.46 15.82g 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 16.27 16.15 17.08 49.50 16.50fg 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 17.21 16.84 17.29 51.34 17.11efg 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 19.72 19.48 19.35 58.55 19.52cd 

T15 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
4 360 18.96 19.31 19.17 57.44 19.15cd 

CV% 2.72 

HSD (0.05) 1.54 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 



Table 10. Computed grain yield ton per hectare based on 14 % MC as affected by different  

fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 7.49 7.02 7.45 21.97 7.32de 

T2 – RR of fertilizer, No NEB 8 - 6.98 7.41 6.67 21.06 7.02ef 

T3 – RR of fertilizer, No NEB 7 - 7.00 6.48 7.14 20.62 6.87efg 

T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
7 60 8.02 8.06 8.45 24.54 8.18c 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
7 180 9.13 8.68 8.97 26.78 8.93b 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 180 9.46 9.37 9.15 27.98 9.33b 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 300 9.93 9.89 10.02 29.84 9.95a 

T8 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
7 360 9.54 9.70 9.38 28.62 9.54ab 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 5.37 5.31 5.34 16.01 5.34h 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 5.09 5.28 5.17 15.54 5.18h 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 6.47 6.42 6.09 18.98 6.33g 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 6.51 6.46 6.83 19.80 6.60fg 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 6.88 6.74 6.92 20.54 6.85efg 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 7.89 7.79 7.74 23.42 7.81cd 

T15 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
4 360 7.58 7.72 7.67 22.98 7.66cd 

CV%       2.72 

HSD (0.05)       0.61 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 

 

 

 



Percent Milling Recovery (%MR) 

Table 11 presented the data gathered on percent milling recovery of rice as affected by 

different treatment combinations after harvest. Statistical analysis revealed a highly significant effect 

on percent milling recovery of rice among all treatments over the control plants, (Appendix Table 

11b).  

The results revealed that the application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7)

provided a significantly highest percent milling recovery of 68.65% however, insignificant to the 

other treatment combinations of 120 ml/ha NEB at (5, 25 & 45) DAT + 7 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T8), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 60 ml/ha NEB at 

(25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T6),  30 ml/400m2 NEB at 

Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at 25 DAT + 7 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T5), 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 7 bags/ha of NPK fertilizer 

at (10, 25 & 45) DAT (T4) and 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB 

at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T14) with an average ranges 

from 68.23% to 68.63%. In addition, the aforementioned treatments were also comparable to the 

plants applied at the rate of 120 ml/ha NEB at (5, 25 & 45) DAT + 4 bags/ha of NPK fertilizer at 

(10, 25 & 45) DAT (T15) with an average of 68.10%.  

Moreover, the plants applied at the rate of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) 

+ 60 ml/ha NEB at (25 & 45) DAT + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T13) also

gained a significantly higher percent milling recovery after harvest with an average of 67.53% 

however comparable to the application of  30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 

ml/ha NEB at 25 DAT + 4 bags/ha of NPK fertilizer at   (10, 25 & 45) DAT (T12) and 30 ml/400m2 

NEB at Seed Bed (sowing & 7 DAS) + 4 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T11) that 

were insignificant to each other.  

Furthermore, the plants applied with 9 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T1) 

obtained significantly lower percent milling recovery but comparable to the plants applied at the rate 

of 8 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T2) and 7 bags/ha of NPK fertilizer at (10, 25 

& 45) DAT (T3) with an average of 68.51%, 65.46% and 65.44%, respectively. Likewise, the 

treatments (T2 and T3) were also comparable to the plants applied at the rate of 4 bags/ha of NPK 

fertilizer at (10, 25 & 45) DAT (T10) and 5 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T9) 

that obtained a significantly lowest percent milling recovery among all treatments with an average 

of 65.08% and 65.05, respectively. 



Table 11. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 
(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 65.83 65.48 66.12 197.43 65.81d 

T2 – RR of fertilizer, No NEB 8 - 65.29 65.76 65.34 196.39 65.46de 

T3 – RR of fertilizer, No NEB 7 - 65.31 65.42 65.58 196.31 65.44de 

T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
7 60 68.28 68.32 68.46 205.06 68.35a 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
7 180 68.37 68.43 68.57 205.37 68.46a 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 180 68.54 68.62 68.46 205.62 68.54a 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
7 300 68.73 68.64 68.59 205.96 68.65a 

T8 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
7 360 68.61 68.53 68.76 205.90 68.63a 

T9 – RR of fertilizer at (10, 25 & 45) 

DAT 
5 - 65.26 64.58 65.31 195.15 

65.05e 

 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 65.18 65.37 64.68 195.23 65.08e 

T11 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
4 60 67.21 67.09 67.26 201.56 67.19c 

T12 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
4 180 67.46 67.62 67.35 202.43 67.48c 

T13 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 180 67.65 67.43 67.51 202.59 67.53bc 

T14 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 DAT) 
4 300 68.23 68.18 68.29 204.70 68.23a 

T15 – RR of fertilizer + NEB at (5, 25 

& 45) DAT 
4 360 68.08 67.96 68.25 204.29 68.10ab 

CV%       0.29 

HSD (0.05)       0.60 

Means not sharing letter in common differ significantly by Tukeys's Honest Significant Difference (HSD) test 

 

 

 

 

 

 

 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION

 This study trial was conducted from January 2022 to April 2022 to measure the impact of 

NEB on agronomic growth and grain yield of inbred rice variety. 

The study trial was arranged in Randomized Complete Block Design (RCBD) with (3) 

replications and fifteen (15) treatments that were randomly assigned. The study was designed to 

evaluate NEB in combination to 7 bags/ha and 4 bags/ha of NPK fertilizers by applying 30 ml/400m2 

NEB to seed bed at sowing and 7 DAS with (2 applications of 60 ml/ha NEB and with 1 to 2 

applications of 120 ml/ha NEB) and 3 applications of 120 ml/ha NEB after transplanting; and also 

the application of (9, 8, 7, 5 and 4) bags/ha NPK fertilizers alone.  

The study was also intended to determine the effect of NEB applied at seedbed with NPK 

fertilizers, over the same dosage of NPK fertilizer alone and reduction of 1 bag/ha NPK fertilizer 

alone. In the same manner, the study was also aimed to determine the effect of multiple application 

of NEB with NPK fertilizers, over the same dosage of NPK fertilizer alone and reduction of 1 bag/ha 

NPK fertilizer alone. The application of 9 bags/ha of NPK fertilizers over the 7 bags/ha + NEB 

applications was also evaluated.   



Table 12a. Summary of agronomic data and grain yield  

TREATMENTS Tiller count 

at 30 DAT 

Tiller count 

at harvest 

Panicle 

count at 

harvest 

Number of 

spikelet per 

panicle 

Percent 

filled 

spikelet 

per 

panicle 

T1 – RR of fertilizer, No NEB  25.80de 25.23de 24.73cde 161.93e 85.12b 
T2 – RR of fertilizer, No NEB 25.53def 24.90def 24.43cde 158.47e 85.07b 
T3 – RR of fertilizer, No NEB 23.33gh 22.93g 22.43f 152.97ef 84.77b 
T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
26.83cd 26.37cd 26.13bc 205.60abc 94.69a 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
28.07c 27.73bc 27.33b 217.73abc 95.00a 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
30.17b 29.47ab 29.20a 219.63abc 95.13a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
32.33a 30.80a 30.40a 231.90a 95.62a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
31.47ab 30.57a 30.17a 225.70ab 95.41a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 14.73i 13.60i 13.37h 127.30fg 84.36b 
T10 – RR of fertilizer at (10, 25 & 45) DAT 13.97i 13.23i 12.90h 122.97g 84.63b 
T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
21.50h 20.63h 20.20g 155.20e 93.47a 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
24.00efg 23.40fg 23.03ef 162.47e 93.56a 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
23.73fg 23.43efg 23.20def 171.03de 93.72a 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
26.50cd 25.93cd 25.33c 199.50bc 94.42a 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
25.93de 25.43d 24.93cd 193.97cd 94.31a 

CV% 2.71 2.46 2.50 4.98 0.93 

HSD (0.05) 2.04 1.81 1.80 27.21 2.58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 12b. Summary of agronomic data and grain yield 

TREATMENTS 
Weight of 

1000 

grains (g) 

Plant 

height at 30 

DAT 

(cm) 

Plant 

height at 

harvest 

 (cm) 

Grain 

Yield 

(kg/plot) 

Grain 

Yield 

(tons/ha) 

Percent 

Milling 

Recovery 

(%) 

T1 – RR of fertilizer, No NEB 26.22de 74.16bcde 115.76ab 18.31de 7.32de 65.81d 
T2 – RR of fertilizer, No NEB 25.69ef 72.55def 111.33bcd 17.55ef 7.02ef 65.46de 
T3 – RR of fertilizer, No NEB 25.47ef 71.14ef 110.49cd 17.18efg 6.87efg 65.44de 
T4 – RR of fertilizer + NEB at Seed 

Bed (Sowing & 7 DAS) 
28.95abc 75.22abcd 116.62a 20.45c 8.18c 68.35a 

T5 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS & 25 DAT) 
29.02abc 75.74abcd 117.49a 22.32b 8.93b 68.46a 

T6 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 

DAT) 
29.14ab 76.76abc 118.40a 23.31b 9.33b 68.54a 

T7 – RR of fertilizer + NEB at Seed 

Bed (Sowing, 7 DAS, 25 & 45 

DAT) 
29.36a 78.43a 119.61a 24.87a 9.95a 68.65a 

T8 – RR of fertilizer + NEB at (5, 

25 & 45) DAT 
29.22ab 77.82ab 118.97a 23.85ab 9.54ab 68.63a 

T9 – RR of fertilizer at (10, 25 & 

45) DAT 24.50f 63.01g 100.48e 13.34h 5.34h 
65.05e 

T10 – RR of fertilizer at (10, 25 & 

45) DAT
24.35f 60.79g 99.72e 12.95h 5.18h 65.08e 

T11 – RR of fertilizer + NEB at 

Seed Bed (Sowing & 7 DAS) 
27.64cd 69.85f 108.20d 15.82g 6.33g 67.19c 

T12 – RR of fertilizer + NEB at 

Seed Bed (Sowing, 7 DAS & 25 

DAT) 
27.76bc 70.40ef 108.64d 16.50fg 6.60fg 67.48c 

T13 – RR of fertilizer + NEB at 

Seed Bed (Sowing, 7 DAS, 25 & 45 

DAT) 
27.89abc 71.08ef 109.69d 17.11efg 6.85efg 67.53bc 

T14 – RR of fertilizer + NEB at 

Seed Bed (Sowing, 7 DAS, 25 & 45 

DAT) 
28.22abc 73.88cde 115.63ab 19.52cd 7.81cd 68.23a 

T15 – RR of fertilizer + NEB at (5, 

25 & 45) DAT 
28.13abc 73.85cde 115.12abc 19.15cd 7.66cd 68.10ab 

CV% 1.78 1.75 1.42 2.72 2.72 0.29 

HSD (0.05) 1.47 3.82 4.82 1.54 0.61 0.60 

Significant findings were observed on the duration of the study trial as stated below. 

1. Evaluation of fifteen treatments revealed that the plants applied with NEB increased all

agronomic growth metrics and grain yield. The increase in grain yield was statistically significant

among treatment combinations.

2. The highest yield was produced from the application of 30 ml/400m2 NEB at Seed Bed (sowing

& 7 DAS) + 120 ml/ha NEB at (25 & 45) DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45)

DAT (T7) produced the highest grain yield of (24.87 kg/plot) 9.95 tons/ha and had significant

increase over all remaining treatments.



3. The no NEB control plants with lower dosage of NPK fertilizers produced the lowest count of 

tiller at 30 DAT and harvest, few number of panicle, few count of spikelet per panicle, lowest 

percent filled spikelet per panicle, lightest weight of 1000 grain, shortest plant height at 30 DAT 

and harvest, lowest grain yield and lowest percent milling recovery compared to plants with 

treatment combinations applied with NEB at different rate and timing of application that was 

evaluated. 

4. Based on the results, in order to produce the highest yield of (24.87 kg/plot) 9.95 tons/ha, the 

application of 30 ml/400m2 NEB at Seed Bed (sowing & 7 DAS) + 120 ml/ha NEB at (25 & 45) 

DAT + 7 bags/ha of NPK fertilizer at (10, 25 & 45) DAT (T7) is recommended.  
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Appendix Table 1a. Average tiller count at 30 DAT based on 10 randomly selected sample hills as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/

ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 26.40 25.40 25.60 77.40 25.80de 

T2 – RR of fertilizer, No NEB 8 - 25.50 25.30 25.80 76.60 25.53def 

T3 – RR of fertilizer, No NEB 7 - 23.10 24.50 22.40 70.00 23.33gh 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 26.50 27.10 26.90 80.50 26.83cd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 27.70 28.40 28.10 84.20 28.07c 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 29.80 30.20 30.50 90.50 30.17b 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 33.60 31.80 31.60 97.00 32.33a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 30.60 32.40 31.40 94.40 31.47ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 15.10 14.80 14.30 44.20 14.73i 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 14.10 13.20 14.60 41.90 13.97i 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 20.60 22.10 21.80 64.50 21.50h 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 24.10 24.30 23.60 72.00 24.00efg 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.60 23.50 24.10 71.20 23.73fg 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 27.30 25.40 26.80 79.50 26.50cd 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 25.80 26.20 25.80 77.80 25.93de 

CV% 2.71 

HSD (0.05) 2.04 

Appendix Table 1b. Analysis of variance on average tiller count at 30 DAT based on 10 randomly selected 

sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       0.0573   0.0287  0.06 3.34 5.45 

Treatment 14 1151.3747 82.2410 180.52** 2.04 2.75 

Error 28     12.7560   0.4556 

Total 44 1164.1880 

** = Highly significant 



Appendix Table 2a. Average tiller count at harvest based on 10 randomly selected sample hills as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/

ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 25.70 24.80 25.20 75.70 25.23de 

T2 – RR of fertilizer, No NEB 8 - 25.10 24.70 24.90 74.70 24.90def 

T3 – RR of fertilizer, No NEB 7 - 22.80 24.10 21.90 68.80 22.93g 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 26.10 26.60 26.40 79.10 26.37cd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 27.30 28.10 27.80 83.20 27.73bc 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 29.10 29.80 29.50 88.40 29.47ab 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 31.30 30.20 30.90 92.40 30.80a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 29.80 31.40 30.50 91.70 30.57a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 13.90 13.30 13.60 40.80 13.60i 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 13.50 12.80 13.40 39.70 13.23i 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 19.60 21.40 20.90 61.90 20.63h 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 23.60 23.50 23.10 70.20 23.40fg 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.40 23.10 23.80 70.30 23.43efg 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 26.70 24.90 26.20 77.80 25.93cd 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 25.30 25.80 25.20 76.30 25.43d 

CV%       2.46 

HSD (0.05)       1.81 

 

 

Appendix Table 2b. Analysis of variance on average tiller count at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       0.0698   0.0349    0.10 3.34 5.45 

Treatment 14 1149.7378 82.1241 230.33** 2.04 2.75 

Error 28      9.9836  0.3566    

Total 44 1159.7911     

** = Highly significant 

 

 



Appendix Table 3a. Average panicle count at harvest based on 10 randomly selected sample hills as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 25.10 24.30 24.80 74.20 24.73cde 

T2 – RR of fertilizer, No NEB 8 - 24.70 24.20 24.40 73.30 24.43cde 

T3 – RR of fertilizer, No NEB 7 - 22.30 23.70 21.30 67.30 22.43f 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 25.90 26.40 26.10 78.40 26.13bc 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 26.90 27.80 27.30 82.00 27.33b 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 28.90 29.50 29.20 87.60 29.20a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 30.90 29.90 30.40 91.20 30.40a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 29.30 31.10 30.10 90.50 30.17a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 13.70 13.10 13.30 40.10 13.37h 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 13.20 12.40 13.10 38.70 12.90h 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 19.30 21.10 20.20 60.60 20.20g 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 23.20 23.10 22.80 69.10 23.03ef 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 23.30 22.90 23.40 69.60 23.20def 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 25.90 24.40 25.70 76.00 25.33c 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT 
4 360 24.80 25.30 24.70 74.80 24.93cd 

CV%       2.50 

HSD (0.05)       1.80 

 

Appendix Table 3b. Analysis of variance on average panicle count at harvest based on 10 randomly selected sample  

hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       0.2080   0.1040  0.29 3.34 5.45 

Treatment 14 1138.4653   81.3190 229.10** 2.04 2.75 

Error 28       9.9387   0.3550    

Total 44 1148.6120     

** = Highly significant 

 

 

 

 



Appendix Table 4a. Average number of spikelet per panicle at harvest based on 10 randomly selected sample hills 

as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 172.30 147.60 165.90 485.80 161.93e 

T2 – RR of fertilizer, No NEB 8 - 162.80 169.40 143.20 475.40 158.47e 

T3 – RR of fertilizer, No NEB 7 - 155.30 163.40 140.20 458.90 152.97ef 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 211.20 189.20 216.40 616.80 205.60abc 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 228.60 210.40 214.20 653.20 217.73abc 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 226.10 214.10 218.70 658.90 219.63abc 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 230.60 236.70 228.40 695.70 231.90a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 225.40 231.60 220.10 677.10 225.70ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 132.20 123.50 126.20 381.90 127.30fg 

T10 – RR of fertilizer at (10, 25 & 45) 

DAT 
4 - 125.60 120.50 122.80 368.90 122.97g 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 150.30 160.10 155.20 465.60 155.20e 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 168.40 160.80 158.20 487.40 162.47e 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 172.30 165.40 175.40 513.10 171.03de 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 203.40 182.70 212.40 598.50 199.50bc 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT
4 360 191.20 201.30 189.40 581.90 193.97cd 

CV% 4.98 

HSD (0.05) 27.21 

Appendix Table 4b. Analysis of variance on average number of spikelet per panicle at harvest based on 10 randomly 

selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     246.7111   123.3556 1.53 3.34 5.45 

Treatment 14 52675.5631  3762.5402  46.53**  2.04 2.75 

Error 28   2263.9289     80.8546 

Total 44 55186.2031 

** = Highly significant 



Appendix Table 5a. Percent (%) filled spikelet per panicle at harvest based on 10 randomly selected sample hills as 

affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 84.96 84.87 85.53 255.36 85.12b 

T2 – RR of fertilizer, No NEB 8 - 84.16 85.58 85.48 255.22 85.07b 

T3 – RR of fertilizer, No NEB 7 - 84.23 84.74 85.34 254.31 84.77b 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 95.11 94.67 94.28 284.06 94.69a 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 93.28 95.87 95.86 285.01 95.00a 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 95.62 94.87 94.89 285.38 95.13a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 95.24 94.87 96.74 286.85 95.62a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 95.21 94.87 96.14 286.22 95.41a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 85.26 84.62 83.21 253.09 84.36b 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 84.36 86.12 83.42 253.90 84.63b 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 94.11 93.18 93.12 280.41 93.47a 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 92.89 94.26 93.52 280.67 93.56a 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 94.10 93.46 93.61 281.17 93.72a 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 95.16 93.28 94.81 283.25 94.42a 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 93.64 95.02 94.26 282.92 94.31a 

CV%       0.93 

HSD (0.05)       2.58 

 

Appendix Table 5b. Analysis of variance on percent (%) filled spikelet per panicle at harvest based on 10 randomly 

 selected sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2      0.3778        0.1889 0.26 3.34 5.45 

Treatment 14  965.7497  68.9821 94.52** 2.04 2.75 

Error 28   20.4354   0.7298    

Total 44 986.5629     

** = Highly significant 

 

 

 

 



 

Appendix Table 6a. Weight (g) of 1000 grains at harvest as affected by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/

ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 26.28 25.97 26.42 78.67 26.22de 

T2 – RR of fertilizer, No NEB 8 - 25.49 26.34 25.23 77.06 25.69ef 

T3 – RR of fertilizer, No NEB 7 - 25.63 25.72 25.06 76.41 25.47ef 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 28.76 29.21 28.89 86.86 28.95abc 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 28.92 28.87 29.26 87.05 29.02abc 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 28.83 29.62 28.98 87.43 29.14ab 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 29.68 28.97 29.43 88.08 29.36a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 29.41 28.88 29.36 87.65 29.22ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 24.28 25.02 24.21 73.51 24.50f 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 24.32 24.18 24.56 73.06 24.35f 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 27.46 28.09 27.37 82.92 27.64cd 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 28.31 27.62 27.36 83.29 27.76bc 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 28.26 27.56 27.84 83.66 27.89abc 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 28.68 27.19 28.79 84.66 28.22abc 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 27.13 28.56 28.71 84.40 28.13abc 

CV%       1.78 

HSD (0.05)       1.47 

 

Appendix Table 6b. Analysis of variance on weight (g) of 1000 grains at harvest as affected by  

different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.0053 0.0027 0.01 3.34 5.45 

Treatment 14 127.6210 9.1158 38.41** 2.04 2.75 

Error 28     6.6446   0.2373    

Total 44 134.2709       

** = Highly significant 

 

 

 

 



Appendix Table 7a. Average plant height (cm) at 30 DAT based on 10 randomly selected sample hills as affected 

by different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 73.12 75.11 74.26 222.49 74.16bcde 

T2 – RR of fertilizer, No NEB 8 - 72.16 71.63 73.85 217.64 72.55def 

T3 – RR of fertilizer, No NEB 7 - 71.63 70.82 70.98 213.43 71.14ef 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 75.12 76.28 74.26 225.66 75.22abcd 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 74.31 76.64 76.28 227.23 75.74abcd 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 75.64 78.26 76.37 230.27 76.76abc 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 78.36 76.68 80.26 235.30 78.43a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 75.86 77.94 79.67 233.47 77.82ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 64.28 63.26 61.48 189.02 63.01g 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 60.16 62.56 59.64 182.36 60.79g 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 70.26 68.74 70.56 209.56 69.85f 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 70.52 68.73 71.94 211.19 70.40ef 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 69.76 71.84 71.64 213.24 71.08ef 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 73.48 74.64 73.51 221.63 73.88cde 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 74.52 73.61 73.42 221.55 73.85cde 

CV% 1.75 

HSD (0.05) 3.82 

Appendix Table 7b. Analysis of variance on average plant height (cm) at 30 DAT based on 10 randomly selected 

sample hills as affected by different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       3.0885   1.5442  0.97 3.34 5.45 

Treatment 14 1044.4407 74.6029  46.77** 2.04 2.75 

Error 28     44.6621   1.5951 

Total 44 1092.1913 

** = Highly significant 



Appendix Table 8a. Average plant height (cm) at harvest based on 10 randomly selected sample hills as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/

ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 114.36 115.67 117.24 347.27 115.76ab 

T2 – RR of fertilizer, No NEB 8 - 112.31 110.16 111.51 333.98 111.33bcd 

T3 – RR of fertilizer, No NEB 7 - 109.26 111.34 110.86 331.46 110.49cd 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 118.26 116.35 115.26 349.87 116.62a 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 119.21 117.83 115.43 352.47 117.49a 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 117.26 119.51 118.42 355.19 118.40a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 118.26 121.32 119.24 358.82 119.61a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 119.26 120.28 117.36 356.90 118.97a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 102.16 100.94 98.34 301.44 100.48e 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 97.64 101.37 100.16 299.17 99.72e 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 111.21 106.13 107.26 324.60 108.20d 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 108.26 107.51 110.16 325.93 108.64d 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 109.21 110.28 109.58 329.07 109.69d 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 116.28 114.36 116.24 346.88 115.63ab 

T15 – RR of fertilizer + NEB at (5, 25 & 

45) DAT
4 360 113.56 116.57 115.24 345.37 115.12abc 

CV% 1.42 

HSD (0.05) 4.82 

Appendix Table 8b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected 

sample hills as affected by different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       1.7990     0.8995 0.35 3.34 5.45 

Treatment 14 1651.6483 117.9749  46.40** 2.04 2.75 

Error 28     71.1957     2.5427  

Total 44 1724.6431 

** = Highly significant 



Appendix Table 9a. Computed grain yield kilogram per plot based on 14 % MC as affected by different fertilizer  

treatments. 

Treatment 

NPK 

Fert 

bag/

ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 18.73 17.56 18.63 54.92 18.31de 

T2 – RR of fertilizer, No NEB 8 - 17.46 18.52 16.67 52.65 17.55ef 

T3 – RR of fertilizer, No NEB 7 - 17.50 16.19 17.85 51.54 17.18efg 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 20.05 20.16 21.13 61.34 20.45c 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 22.82 21.71 22.43 66.96 22.32b 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 23.64 23.43 22.87 69.94 23.31b 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 24.82 24.73 25.05 74.60 24.87a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 23.85 24.26 23.45 71.56 23.85ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 13.42 13.27 13.34 40.03 13.34h 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 12.73 13.21 12.92 38.86 12.95h 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 16.18 16.05 15.23 47.46 15.82g 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 16.27 16.15 17.08 49.50 16.50fg 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 17.21 16.84 17.29 51.34 17.11efg 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 19.72 19.48 19.35 58.55 19.52cd 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 18.96 19.31 19.17 57.44 19.15cd 

CV%       2.72 

HSD (0.05)       1.54 

 

Appendix Table 9b. Analysis of variance on computed grain yield kilogram per plot based on 14 % MC as affected by  

different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     0.2120   0.1060  0.40 3.34 5.45 

Treatment 14 551.5417   39.3958 150.23** 2.04 2.75 

Error 28     7.3425  0.2622    

Total 44 559.0961     

** = Highly significant 

 

 

 

 



Appendix Table 10a. Computed grain yield ton per hectare based on 14 % MC as affected by 

different fertilizer treatments.  

Treatment 

NPK 

Fert 

bag/ha 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB 9 - 7.49 7.02 7.45 21.97 7.32de 

T2 – RR of fertilizer, No NEB 8 - 6.98 7.41 6.67 21.06 7.02ef 

T3 – RR of fertilizer, No NEB 7 - 7.00 6.48 7.14 20.62 6.87efg 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 8.02 8.06 8.45 24.54 8.18c 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 9.13 8.68 8.97 26.78 8.93b 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 9.46 9.37 9.15 27.98 9.33b 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 9.93 9.89 10.02 29.84 9.95a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 9.54 9.70 9.38 28.62 9.54ab 

T9 – RR of fertilizer at (10, 25 & 45) DAT 5 - 5.37 5.31 5.34 16.01 5.34h 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 5.09 5.28 5.17 15.54 5.18h 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 6.47 6.42 6.09 18.98 6.33g 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 6.51 6.46 6.83 19.80 6.60fg 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 6.88 6.74 6.92 20.54 6.85efg 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 7.89 7.79 7.74 23.42 7.81cd 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 7.58 7.72 7.67 22.98 7.66cd 

CV% 2.72 

HSD (0.05) 0.61 

Appendix Table 10b. Analysis of variance on computed grain yield ton per hectare based on 14 % MC as affected by 

different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0351 0.0175  0.42 3.34 5.45 

Treatment 14 88.2103 6.3007 150.51** 2.04 2.75 

Error 28   1.1721 0.0419 

Total 44 89.4175 

** = Highly significant 



Appendix Table 11a. Milling recovery (%) per plot as affected by different fertilizer treatments. 

Treatment 

NPK 

Fert 

bag/h

a 

App. 

Rate, 

(ml/400

m2) 

(ml/ha) 

Replication 

Total Mean 

I II III 

T1 – RR of fertilizer, No NEB  9 - 65.83 65.48 66.12 197.43 65.81d 

T2 – RR of fertilizer, No NEB 8 - 65.29 65.76 65.34 196.39 65.46de 

T3 – RR of fertilizer, No NEB 7 - 65.31 65.42 65.58 196.31 65.44de 

T4 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
7 60 68.28 68.32 68.46 205.06 68.35a 

T5 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
7 180 68.37 68.43 68.57 205.37 68.46a 

T6 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 180 68.54 68.62 68.46 205.62 68.54a 

T7 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
7 300 68.73 68.64 68.59 205.96 68.65a 

T8 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
7 360 68.61 68.53 68.76 205.90 68.63a 

T9 – RR of fertilizer at (10, 25 & 45) DAT 
5 - 65.26 64.58 65.31 195.15 

65.05e 

 

T10 – RR of fertilizer at (10, 25 & 45) DAT 
4 - 65.18 65.37 64.68 195.23 65.08e 

T11 – RR of fertilizer + NEB at Seed Bed 

(Sowing & 7 DAS) 
4 60 67.21 67.09 67.26 201.56 67.19c 

T12 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS & 25 DAT) 
4 180 67.46 67.62 67.35 202.43 67.48c 

T13 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 180 67.65 67.43 67.51 202.59 67.53bc 

T14 – RR of fertilizer + NEB at Seed Bed 

(Sowing, 7 DAS, 25 & 45 DAT) 
4 300 68.23 68.18 68.29 204.70 68.23a 

T15 – RR of fertilizer + NEB at (5, 25 & 45) 

DAT 
4 360 68.08 67.96 68.25 204.29 68.10ab 

CV%       0.29 

HSD (0.05)       0.60 

 

 

Appendix Table 11b. Analysis of variance on milling recovery (%) per plot as affected by different fertilizer 

treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0404 0.0202   0.50   3.34 5.45 

Treatment 14 84.3526 6.0252 148.47** 2.04 2.75 

Error 28   1.1363   0.0406    

Total 44 85.5293         

** = Highly significant 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

PICTURES 

 

 

 

 

 

 

 

 

 

 

 



     Figure 1. Representative sample plots per treatment at 20 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NEB at Seed Bed (Sowing, 7 DAS, 25 & 45 DAT) 

 

 

T1 – 9 bags of NPK fertilizer at (10, 25 & 45) DAT T2– 8 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T3– 7 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T4– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 

T5– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

 7 DAS & 25 DAT) 

T6– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T7– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T8– 7 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9– 5 bags of NPK fertilizer at (10, 25 & 45) DAT T10– 4 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T11– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 

T12– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

 7 DAS & 25 DAT) 

T13– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T14– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T15– 4 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 



        Figure 2. Representative sample plots per treatment at 30 days after transplanting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 – 9 bags of NPK fertilizer at (10, 25 & 45) DAT T2– 8 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T3– 7 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T4– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 

T5– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS & 25 DAT) 
T6– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T7– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 
T8– 7 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T9– 5 bags of NPK fertilizer at (10, 25 & 45) DAT T10– 4 bags of NPK fertilizer at (10, 25 & 45) DAT 

 

T11– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 
T12– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

 7 DAS & 25 DAT) 

T13– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 
T14– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing,  

7 DAS, 25 & 45 DAT) 

T15– 4 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 



         Figure 3. Representative sample plots per treatment at before harvest 

T1 – 9 bags of NPK fertilizer at (10, 25 & 45) DAT T2– 8 bags of NPK fertilizer at (10, 25 & 45) DAT 

T3– 7 bags of NPK fertilizer at (10, 25 & 45) DAT T4– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 

T5– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

7 DAS & 25 DAT) 
T6– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

7 DAS, 25 & 45 DAT) 

T7– 7 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

7 DAS, 25 & 45 DAT) 
T8– 7 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 



T15– 4 bags of NPK fertilizer + NEB at (5, 25 & 45) DAT 

T13– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

7 DAS, 25 & 45 DAT) 

T14– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

 7 DAS, 25 & 45 DAT) 

T11– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing & 

7 DAS) 

T12– 4 bags of NPK fertilizer + NEB at Seed Bed (Sowing, 

7 DAS & 25 DAT) 

T9– 5 bags of NPK fertilizer at (10, 25 & 45) DAT T10– 4 bags of NPK fertilizer at (10, 25 & 45) DAT 



                 Figure 4. General view of the experimental area 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 20 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at 30 days after transplanting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of the area at harvest 



Figure 5. Field activities of the experimental area 

Lay-outing and construction of levee 

Transplanting of rice seedlings 

Measuring of plant height at 30 DAT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Counting of tillers at 30 DAT 

Counting of tillers at harvest 

Measuring of plant height at harvest 



Manual harvesting of 2.5m x 2.5m sample area 

Manual threshing of rice sample 

Counting of spikelet per sample panicle 



 

 

 

 

 

 
 Counting of 1000 grains per treatments 
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ABSTRACT 
============= 

 
 
 

A research trial was conducted to evaluate the efficacy of NEB Root 

Exudates (“NEB”) on tomato nursery seedlings applied as a foliar spray 7, 14 

and 21 days after sowing from June 2022 to July 2022 at Echague, Isabela, 

Philippines. Agronomic characteristics such as plant weight, maturity, visual 

assessment and seedling pictures were evaluated. 

 

Research findings revealed that seeding weight and maturity showed 

significant improvements with NEB application.  Foliar application of NEB at the 

rate of 1.5 ml/L resulted advanced maturity, resulting in seedlings that were 

ready for field transplanting 20 days after sowing for the NEB treatment 

compared to 30 days for the untreated control.   The increase in seedling fresh 

weight was also statistically significant, the 1.5 ml/L NEB dosage produced 

seedling weights of 278.23g compared to 76.53g for the untreated control.   

Additionally, the visual observation and pictures showed a significant advantage 

from the NEB application.   To produce larger, heavier seedlings that are ready 

for field transplanting 10 days earlier, the use of NEB is recommended.   
 



EFFECT OF NEB ROOT EXUDATES ON TOMATO NURSERY SEEDLINGS 

Echague, Isabela, Philippines, TOMATO 135 

Objectives: 

This study was conducted to determine the most effective dilution rate 

of NEB when applied to vegetable nursery seedlings, using tomatoes as the 

study subject crop, when applied as a foliar spray at 7, 14 and 21 days after 

sowing.      

RESEARCH METHODOLOGY 

Time and Location of the Study 

The experiment was conducted with a respected commerical nursery 

located along the national highway of Castillo, Echague, Isabela, Philippines from 

June 11 to July 6, 2022. The nursery is known to produce vegetable seedlings 

like eggplant, pepper, tomatoes, and tree seedlings (mango, citrus, papaya, 

rambutan, lanzones). 

Seedling Production 

Thirty seedling trays were prepared and filled with mixture of loam soil and 

carbonized rice hull, as per the nursery’s normal practice. Seeds of tomato 

(Diamante variety) were directly sown into the seedling tray (128 holes/tray). The 

seeds that failed to germinate were replaced by pricking seedlings obtained from 

the extra trays (one extra tray per treatment) to fill in the missing seedling holes. 

The seedlings were managed by the nursery owner and was instructed to follow 

their normal nursery practices for watering and fertilizer application. The 

seedlings were allowed to grow in the nursery until majority of the seedlings were 

ready for field transplanting. 

Experimental Layout and Design 

A total of 24 seedling trays were considered as the experimental plots. 

Each plot was represented by one seedling tray with 128 seedings. A replication 

was represented by one tray.   Each treatment had four replicates, thus, each 

treatment was represented by 4 seedling trays. 



EFFECT OF NEB ROOT EXUDATES ON TOMATO NURSERY SEEDLINGS 

Echague, Isabela, Philippines, TOMATO 135 

 

 

 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB, amount of fertilizer materials and time of 

application. 

 

Table 1.  Treatment Summary 

 NEB Rate NEB Application 

T1 ------- CONTROL (NO NEB) 

T2 1.5 ml/L 7, 14, 21 days after sowing 

T3 3 ml/L 7, 14, 21 days after sowing 

T4 6 ml/L 7, 14, 21 days after sowing 

T5 9 ml/L 7, 14, 21 days after sowing 

T6 15 ml/L 7, 14, 21 days after sowing 

 

 

Experimental Treatments and Fertilizer Application 

There were five different dosage rates of NEB (1.5, 3, 6, 9 and 15 ml/L) 

which were considered in this study. Each of the equivalent amount of NEB (24, 

48, 96, 144 and 240 ml) per 16L water was first added in a backpack sprayer 1/2 

full with water. After which, the backpack sprayer was filled with water up to 16 

liters, stirred and mixed. 

The seedlings per treatment were sprayed with the designated NEB/water 

solution at the spray rate of 60 ml NEB/water per tray to approximate one 16L 

backpack sprayer to 250 seedling trays.  Foliar spraying of the seedlings was 

undertaken between 6 to 7 in the morning at 7, 14 and 21 days after seed sowing. 

After each foliar application was complete, the excess NEB/water solution 

were disposed in a large container and the backpack sprayer was then washed 

and cleaned, before another NEB water solution is mixed.   Thus, strong 

precaution was exercised to ensure there was no contamination between 

treatments. 

 

 

 

 

 



EFFECT OF NEB ROOT EXUDATES ON TOMATO NURSERY SEEDLINGS 

Echague, Isabela, Philippines, TOMATO 135 

Observation and Data Collection 

Visual Inspection. Data were collected from each tray (from each of the 4 

replicates). A visual inspection of the seedlings was conducted at 12 DAS. The 

visual inspection was divided into two categories: First, the top three best 

treatments of each replication was identified and assigned as 1, 2 and 3. 

Secondly, the treated plots were compared to the control and were noted if the 

seedlings were better, same or worse. The visual inspection was repeated at 24 

DAS. 

Impact of NEB on Seeding Maturity. At 20 DAS, the start of ocular 

inspection to determine if seedlings were ready for field planting. 

Seedling Weight. At 25 DAS, majority of the seedlings were ready for field 

transplanting. Uprooting, drying and weighing was done for all treatments and all 

replicates at 25 DAS.  Ten seedlings were used for pictures to document results, so 

the remaining 118 seedlings were used for seedling weight data by carefully 

uprooting the seedings, then the soil was washed off the roots. After which, the 

roots and foliage were pat to dry with tissue paper, then the seedlings were 

immediately weighed. The process was continued for the other treatments. 

Pictures of 10 Representative Seedlings. Ten (10) seedlings that were 

representative of the treatment in each replication were randomly collected for 

picture taking. Pictures of the seedlings were taken to document any differences 

accrued from the foliar application of NEB. 

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Tukey’s Honest 

Significant Difference (HSD) Test at 5% level of significance. 
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RESULTS 

 
Table 1. Visual Observation, 12 DAS (June 23, 2022) 

 
 

Tomato Nursery Foliar #135 
Visual Observation, 12 DAS 

 
FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB)      

T2 1.5 ml/L at 7, 14, 21 days 1 1 1 1 1 

T3 3 ml/L at 7, 14, 21 days 2 2 2 2 2 

T4 6 ml/L at 7, 14, 21 days    3  

T5 9 ml/L at 7, 14, 21 days 3 3 3  3 

T6 15 ml/L at 7, 14, 21 days      

 
 
 

Table 2. Visual Observation, 12 DAS (June 23, 2022) 
 
 

Tomato Nursery Foliar #135 
Visual Observation, 12 DAS 

 
FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB) -- -- -- -- -- 

T2 1.5 ml/L at 7, 14, 21 days better better better better better 

T3 3 ml/L at 7, 14, 21 days better better better better better 

T4 6 ml/L at 7, 14, 21 days better same better better better 

T5 9 ml/L at 7, 14, 21 days better better better same better 

T6 15 ml/L at 7, 14, 21 days better better better same better 
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Table 3. Visual Observation, 25 DAS (July 6, 2022) 

Tomato Nursery Foliar #135 
Visual Observation, 25 DAS 

FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB) 

T2 1.5 ml/L at 7, 14, 21 days 1 1 1 1 1 

T3 3 ml/L at 7, 14, 21 days 2 2 2 2 2 

T4 6 ml/L at 7, 14, 21 days 3 

T5 9 ml/L at 7, 14, 21 days 3 3 3 

T6 15 ml/L at 7, 14, 21 days 3 

Table 4. Visual Observation, 25 DAS (July 6, 2022) 

Tomato Nursery Foliar #135 
Visual Observation, 25 DAS 

FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB) -- -- -- -- -- 

T2 1.5 ml/L at 7, 14, 21 days better better better better better 

T3 3 ml/L at 7, 14, 21 days better better better better better 

T4 6 ml/L at 7, 14, 21 days better better better better better 

T5 9 ml/L at 7, 14, 21 days better better better better better 

T6 15 ml/L at 7, 14, 21 days better better better better better 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 
 

Table 5. Date Ready to Transplant 
 
 

Tomato Nursery Foliar #135 
Date Ready to Transplant 

 
FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB) 30 30 30 30 30.00 d 

T2 1.5 ml/L at 7, 14, 21 days 20 20 20 20 20.00 a 

T3 3 ml/L at 7, 14, 21 days 22 21 22 22 21.75 b 

T4 6 ml/L at 7, 14, 21 days 25 25 24 24 24.50 c 

T5 9 ml/L at 7, 14, 21 days 24 24 25 24 24.25 c 

T6 15 ml/L at 7, 14, 21 days 25 25 25 24 24.75 c 

CV %     1.76 

LSD     0.9549 
Means with the same letter are not significantly different at 1% level 

 
 
 
 

ANALYSIS OF VARIANCE 
(Date Ready to Transplant) 

 

SOURCE 
OF 
VARIATION 

DEGREE 
OF 
FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

 0.05 0.01 
TREATMENT 5 230.70 46.14 255.55** 2.77 4.25 
ERROR 18 3.25 0.18    

TOTAL 23 233.95     

C.V. = 1.76 % **- significant at 1% level 
 
 
 
 
   



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

Table 6. Fresh Weight of 118 Seedlings 

Tomato Nursery Foliar #135 
Fresh Weight of 118 Seedlings 

FOLIAR SPRAY Rep 1 Rep 2 Rep 3 Rep 4 Average 

T1 CONTROL (NO NEB) 75.10 81.37 79.55 71.10 76.53 d 

T2 1.5 ml/L at 7, 14, 21 days 242.78 285.27 290.42 294.42 278.23 a 

T3 3 ml/L at 7, 14, 21 days 198.73 246.53 210.45 207.69 215.85 b 

T4 6 ml/L at 7, 14, 21 days 105.91 127.02 167.33 143.46 135.93 c 

T5 9 ml/L at 7, 14, 21 days 163.36 171.56 120.34 137.51 148.19 c 

T6 15 ml/L at 7, 14, 21 days 104.31 114.82 132.15 159.53 127.70 c 

CV % 13.32 

LSD 49.00 
Means with the same letter are not significantly different at 1% level

ANALYSIS OF VARIANCE 
(Fresh Weight of 118 Seedlings) 

SOURCE 
OF 
VARIATION 

DEGREE 
OF 
FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Computed 
Tabular 

0.05 0.01 
TREATMENT 5 102966 20593 43.31** 2.77 4.25 
ERROR 18 8558 475 
TOTAL 23 111525 

C.V. = 13.32 %



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 
 

CONCLUSIONS 

The following conclusions are drawn based on the findings of the study: 

1. Application of 1.5 ml/L NEB by foliar spray at 7, 14 and 21 days after 

sowing accelerated the maturity of the seedlings (time seedlings were ready for 

field planting),  from 30 days to 20 days.  

2. Application of 1.5 ml/L NEB by foliar spray at 7, 14 and 21 days after 

sowing increased the weight of the seedlings from 76.53 grams per 118 

seedlings to 278.23 grams per 118 seedlings.    

3. Visual observations (researcher and the nursery owner) confirmed 

the 1.5 ml/L NEB by foliar spray at 7, 14 and 21 days after sowing was visually 

superior, producing larger, more vigorous seedlings. 

4. The study design included 4 replicates for each treatment.   The data 

from each replicate was consistent, lending credibility to the data. 

 
 
 
RECOMMENDATION 

This research study has demonstrated that NEB root exudates can be 

easily incorporated into the nursery seeding practice and use of this technology 

results in significant benefits to the nursery.   NEB is recommended to be applied 

to vegetable nursery at 1.5 ml/L NEB by foliar spray at 7, 14 and 21 days after 

sowing for best results. 
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Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 

T1 vs T2 
Control vs. 1.5 ml/L 

 

  
 

 

 

 
 

 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

T1 vs T3 
Control vs. 3 ml/L 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 

T1 vs T4 
Control vs. 6 ml/L 

 

  
 

 

 

 
 

 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 

T1 vs T5 
Control vs. 9 ml/L 

 

  
 

 

 

 
 

 



Seedsoaking, Seedbed Application and Foliar Spray as NEB Managament 
for Lowland Rice (NSic Rc 222) in Echague, Isabela, Philippines 

 

 

 

T1 vs T6 
Control vs. 15 ml/L 

 

  
 

 

 

 
 

 



The seedlings 7 DAS (including the extra trays for the replanting) 



 
 

 
 
 

 
 

Tomato seedlings 24 DAS 
 
 
 



Treatment 1 (25 DAS) 

Treatment 2 (25 DAS) 



 
 

Treatment 3 (25 DAS) 
 
 
 
 
 
 

 
 

Treatment 4 (25 DAS) 



Treatment 5 (25 DAS) 

Treatment 6 (25 DAS) 



 
 

REPLICATION I 
 

 
 

REPLICATION II 
 

 
 

REPLICATION III 
 

 
 

REPLICATION IV 
 



 
 

Treatment 1 (10 sample plants) 
 

 
 

Treatment 2 (10 sample plants) 



 
 

Treatment 3 (10 sample plants) 
 

 
 

Treatment 4 (10 sample plants) 
 



Treatment 5 (10 sample plants) 

Treatment 1 (10 sample plants) 



 
 
 
 
 

 
 

Weighing of 118 seedlings 
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Evaluation of NEB Root Exudates on Corn 
The University of Arizona Safford Agricultural Center 

Safford, AZ 2019.  RICE #144 (NEBv2)
Dr. Randy Norton 

A research study was conducted at the University of Arizona Safford Ag Center in Safford, AZ to test the 
efficacy of NEB Root Exudates, a product manufactured by Agmor Inc, Belgrade, Montana, referenced as 
CORN 144.    The trial was designed to compare the impact of various dosage rates of NEB applied as a seed 
treatment, various dosages of NEB applied at side dress and the impact of NEB applied as late-stage foliar 
spray.   All plots were established as a randomized complete block design with a minimum of four replications. 
Plots consisted of 4, 38” rows wide and extended 95’ in length.   Plot maps are included as Figures 1, 2, and 3 
for protocol 146 (corn).    Soil analysis for the protocol is presented in Table 1.   The treatment summary is 
outlined in table 2.  

All other agronomic inputs such as pest control, fertilization, and irrigation were managed in an optimal 
fashion within the constraints of the environment. Yield data was collected from each of the protocols to test 
for differences among treatments.  The corn protocols were hand harvested by collecting all ears from the 
center two rows of each plot and then shelling with a mechanical sheller.  Yield was calculated by taking the 
individual plot weights and then extrapolating that number out to a grain yield per acre.  Due to variations 
among plots in moisture level, all grain weights were corrected back to a standard 15.5% moisture.   

The 2019 growing season was characterized by abnormally cool temperatures during the early spring and 
much reduced monsoonal moisture which typically begins during early July.  Temperatures returned to normal 
and somewhat above normal from mid-July through early September.  As a result, the corn crop in both 
protocols was nearing pollination during the hottest and driest part of season.  Pollination and ultimately yield 
were impacted negatively by these conditions.  Another observation made early season was that of cutworm 
pressure in both corn protocols.  There were definite differences in damage from cutworm, with all 
treatments that contained the NEB seed treatment had significantly less cutworm damage than the control 
plots.  This was more evident in the CORN 146 protocol where the pressure and damage were higher. It was 
estimated that stand loss of up to 25% was experienced in the control plots of CORN 146 with all seed 
treatments experiencing less than 1% damage.  A similar trend was observed in protocol CORN 144 but to a 
much less extent with the control plots suffering approximately 5% loss and the treated plots receiving 
negligible damage.  As soon as damage appeared in the plots, an insecticide treatment was applied uniformly 
across all corn plots but management of this pest is difficult with anything other than an at-planting in-furrow 
insecticide treatment.  Field A4, which contained protocol 146 had been planted to corn in 2017 and we 
hypothesize that this is the reason the pressure was higher in this field when compared to field A2 (protocol 
144) which has not had corn planted in many years.

Final grain yields for CORN 144 are presented in Table 3.  The control with no fertilizer was the lowest yielding 
treatment.  The second lowest yielding treatment (2) is the treatment with full fertilizer but no additional 
application in any form of NEB.  In the CORN 144 protocol, treatments 1 and 2 (0 fertilizer and full fertilizer 
with no NEB) produced significantly lower yields than all other treatments with NEB applied (Table 3).  No 
other clear trends in response to NEB were observed among the varying rates employed in this protocol, 
which is to say that all of the NEB treatments provided statistically significant yield increases over the full 
fertilizer control. 



Table 1. Soil characteristics where CORN 144 was executed, Safford, AZ, 2019. 

Lab No. 930765-1 930765-2 930765-3

Sample ID A1 A2 A4

Description Protocol 108 Cotton Protocol 144 Corn Protocol 146 Corn

Crop Cotton Corn Corn

pH (SU) 8.6 8.6 8.6

Electrical Conductivity, EC (dS/m) 1.1 1.4 1.3

Calcium, Ca (ppm) 3300 3500 3400

Magnesium, Mg (ppm) 440 500 480

Sodium, Na (ppm) 1100 1700 1600

Potassium, K (ppm) 580 730 620

Zinc, Zn (ppm) 0.73 0.93 0.85

Iron, Fe (ppm) 7.3 8.1 7.8

Manganese, Mn (ppm) 7.8 7.8 7.8

Copper, Cu (ppm) 22 28 26

Nickel, Ni (ppm) 0.15 0.12 0.13

Nitrate-N, NO3-N (ppm) 1.4 5.4 4

Phosphate-P, PO4-P (ppm) 5.7 6.9 5.2

Sulfate-S, SO4-S (ppm) 28 43 35

Boron, B (ppm) 1.6 2.3 2.1

Free Lime, FL High High High

ESP (%) 18.1 23.9 21.3

CEC (meq/100g) 26.4 30.9 29.4

Organic Matter (LOI) (%) 1.9 2.2 2.1

Sand (%) 36 30 32

Silt (%) 32 31 31

Clay (%) 32 39 37

Classification Clay Loam Clay Loam Clay Loam

Lab No. 930765-1 930765-2 930765-3

Sample ID A1 A2 A4

Description Protocol 108 Cotton Protocol 144 Corn Protocol 146 Corn

Crop Cotton Corn Corn

pH (SU) 8.6 8.6 8.6

Electrical Conductivity, EC (dS/m) 1.1 1.4 1.3

Calcium, Ca (ppm) 3300 3500 3400

Magnesium, Mg (ppm) 440 500 480

Sodium, Na (ppm) 1100 1700 1600

Potassium, K (ppm) 580 730 620

Zinc, Zn (ppm) 0.73 0.93 0.85

Iron, Fe (ppm) 7.3 8.1 7.8

Manganese, Mn (ppm) 7.8 7.8 7.8

Copper, Cu (ppm) 22 28 26

Nickel, Ni (ppm) 0.15 0.12 0.13

Nitrate-N, NO3-N (ppm) 1.4 5.4 4

Phosphate-P, PO4-P (ppm) 5.7 6.9 5.2

Sulfate-S, SO4-S (ppm) 28 43 35

Boron, B (ppm) 1.6 2.3 2.1

Free Lime, FL High High High

ESP (%) 18.1 23.9 21.3

CEC (meq/100g) 26.4 30.9 29.4

Organic Matter (LOI) (%) 1.9 2.2 2.1

Sand (%) 36 30 32

Silt (%) 32 31 31

Clay (%) 32 39 37

Classification Clay Loam Clay Loam Clay Loam



Figure 2.  Plot map layout for NEB CORN 144, Safford, AZ, 2019. 

Table 2. Treatment application dates, rates, and methods for the NEB 144, Safford, AZ, 2019. 

1:  No fertilizer control.   2:  Normal dosage of fertilizer control.   All other treatments included normal dosage of fertilizer and various rates of NEB 

Treatment Plot No. Treatment Plot No.

9 310 10 410 TRIAL: NEB Corn Protocol 144
6 309 6 409 LOCATION: SAFFORD, AZ
1 308 2 408 PLANTED: 26-Apr-19

10 307 8 407 IRRIGATED: NA
4 306 4 406 BUFFER ROWS: 12 rows cotton on N and S
2 305 3 405 PLOT WIDTH: 4 rows
8 304 9 404 ROW SPACING: 38"
7 303 7 403 PLOT LENGTH: 110'
5 302 5 402 PLOT LOCATION: Safford Ag Center Field A2
3 301 1 401 GPS: 32.816215, -109.680165
5 210 5 110 Corn Hybrid: P1870

8 209 9 109

7 208 7 108

9 207 4 107

2 206 1 106

1 205 2 105

10 204 10 104

4 203 8 103

6 202 6 102

3 201 3 101
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26-Apr-19 10-Jun-19 26-Jun-19 8-Jul-19

At-Planting V4 V10 Tassel

Treatment ----ml/kg seed----

1 0 0 0 0

2 0 0 0 0

3 0 8.6 (soil) 0 0

4 3 (seed treat) 8.6 (soil) 0 0

5 5 (seed treat) 8.6 (soil) 0 0

6 7 (seed treat) 8.6 (soil) 0 0

7 3 (seed treat) 10.3 (soil) 0 0

8 3 (seed treat) 12.0 (soil) 0 0

9 3 (seed treat) 8.6 (soil) 4.4 (foliar) 4.4 (foliar)

10 3 (seed treat) 8.6 (soil) 8.6 (foliar) 8.6 (foliar)

-----------------------------fl oz/acre-------------------------------



Table 3. Grain yield and statistical analysis for the NEB corn protocol 144, Safford, AZ, 2019.  

Treatment Grain Yield (lbs/acre) Yield Means Separation* 

5 10,294.3 a* 

9 9,482.3 ab 

7 8,951.8 bc 

6 8,883.0 bc 

3 8,293.7 cd 

10 8,169.1 cd 

4 7,841.1 de 

8 7,395.5 def 

2 7,071.3 ef 

1 6,811.2 f 

Average 8,319.3  
LSD§ 946.8  
OSL† <0.0001  
CV‡ 6.6   

* Grain yield means followed by the same letter are not statistically different according to Fisher's LSD. 

§ Least Significant Difference   

† Observed Significance Level   

‡ Coefficient of Variation   

 



Evaluation of NEB Root Exudates on Corn 
The University of Arizona Safford Agricultural Center 

Safford, AZ 2019.  RICE #146 (NEBv2) 
Dr. Randy Norton 

A research study was conducted at the University of Arizona Safford Ag Center in Safford, AZ to test the 
efficacy of NEB Root Exudates, a product manufactured by Agmor Inc, Belgrade, Montana, referenced as 
CORN 146.    The trial was designed to compare efficacy of foliar applications of NEB compared to soil 
applications.   NEB was applied as a seed treatment to all the NEB treatments.  All plots were established as a 
randomized complete block design with a minimum of four replications.   Plots consisted of 4, 38” rows wide 
and extended 95’ in length.   Plot maps are included as Figures 1, 2, and 3 for protocol 146 (corn).    Soil 
analysis for the protocol is presented in Table 1.   The treatment summary is outlined in table 2.  

All other agronomic inputs such as pest control, fertilization, and irrigation were managed in an optimal 
fashion within the constraints of the environment. Yield data was collected from each of the protocols to test 
for differences among treatments.  The corn protocols were hand harvested by collecting all ears from the 
center two rows of each plot and then shelling with a mechanical sheller.  Yield was calculated by taking the 
individual plot weights and then extrapolating that number out to a grain yield per acre.  Due to variations 
among plots in moisture level, all grain weights were corrected back to a standard 15.5% moisture.   

The 2019 growing season was characterized by abnormally cool temperatures during the early spring and 
much reduced monsoonal moisture which typically begins during early July.  Temperatures returned to normal 
and somewhat above normal from mid-July through early September.  As a result, the corn crop was nearing 
pollination during the hottest and driest part of season.  Pollination and ultimately yield were impacted 
negatively by these conditions.  Another observation made early season was that of cutworm pressure.  There 
were definite differences in damage from cutworm, with all treatments that contained the NEB seed 
treatment had significantly less cutworm damage than the control plots.  This was more evident in the CORN 
146 protocol where the pressure and damage were higher. It was estimated that stand loss of up to 25% was 
experienced in the control plots of CORN 146, however with the NEB treatments (that included NEB seed 
treatments) experiencing less than 1% damage.   A similar trend was observed in CORN 144 but to a much less 
extent with the control plots suffering approximately 5% loss and the treated plots receiving negligible 
damage.   As soon as damage appeared in the plots, an insecticide treatment was applied uniformly across all 
corn plots but management of this pest is difficult with anything other than an at-planting in-furrow 
insecticide treatment.  Field A4, which contained CORN 146 had been planted to corn in 2017 and we 
hypothesize that this is the reason the pressure was higher in this field when compared to field A2 (CORN 144) 
which has not had corn planted in many years.  

Final grain yields for CORN 146 are presented in Table 3.  The control with no fertilizer was the lowest yielding 
treatment.  The second lowest yielding treatment (2) is the treatment with full fertilizer but no additional 
application in any form of NEB.  Treatments 1 and 2 (0 fertilizer and full fertilizer with no NEB) produced 
significantly lower yields than all other treatments with NEB applied (Table 3).  No other clear trends in 
response to NEB were observed among the varying rates employed in this protocol, which is to say that all of 
the NEB treatments provided statistically significant yield increases over the full fertilizer control. 



Table 1. Soil characteristics where protocol 146 was executed, Safford, AZ, 2019. 

 
 
 

Lab No. 930765-1 930765-2 930765-3

Sample ID A1 A2 A4

Description Protocol 108 Cotton Protocol 144 Corn Protocol 146 Corn

Crop Cotton Corn Corn

pH (SU) 8.6 8.6 8.6

Electrical Conductivity, EC (dS/m) 1.1 1.4 1.3

Calcium, Ca (ppm) 3300 3500 3400

Magnesium, Mg (ppm) 440 500 480

Sodium, Na (ppm) 1100 1700 1600

Potassium, K (ppm) 580 730 620

Zinc, Zn (ppm) 0.73 0.93 0.85

Iron, Fe (ppm) 7.3 8.1 7.8

Manganese, Mn (ppm) 7.8 7.8 7.8

Copper, Cu (ppm) 22 28 26

Nickel, Ni (ppm) 0.15 0.12 0.13

Nitrate-N, NO3-N (ppm) 1.4 5.4 4

Phosphate-P, PO4-P (ppm) 5.7 6.9 5.2

Sulfate-S, SO4-S (ppm) 28 43 35

Boron, B (ppm) 1.6 2.3 2.1

Free Lime, FL High High High

ESP (%) 18.1 23.9 21.3

CEC (meq/100g) 26.4 30.9 29.4

Organic Matter (LOI) (%) 1.9 2.2 2.1

Sand (%) 36 30 32

Silt (%) 32 31 31

Clay (%) 32 39 37

Classification Clay Loam Clay Loam Clay Loam
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Figure 2.  Plot map layout for NEB corn protocol 146, Safford, AZ, 2019. 

Table 2. Treatment application dates, rates, and methods for the NEB corn protocol 146, Safford, AZ, 2019. 

1:  No fertilizer control.   2:  Normal dosage of fertilizer control.   All other treatments included normal dosage of fertilizer and various rates of NEB 

Treatment Plot No. Treatment Plot No.

6 310 6 410 TRIAL: NEB Corn Protocol 146
5 309 10 409 LOCATION: SAFFORD, AZ
2 308 1 408 PLANTED: 26-Apr-19
7 307 5 407 IRRIGATED: NA

10 306 9 406 BUFFER ROWS: 12 rows cotton on N and S
1 305 2 405 PLOT WIDTH: 4 rows
9 304 8 404 ROW SPACING: 38"
3 303 7 403 PLOT LENGTH: 110'
8 302 4 402 PLOT LOCATION: Safford Ag Center Field A4
4 301 3 401 GPS: 32.816215, -109.680165
9 210 5 110 Corn Hybrid: P1870

4 209 3 109

2 208 1 108

10 207 9 107

3 206 10 106

7 205 8 105

1 204 2 104

6 203 4 103

8 202 6 102

5 201 7 101
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26-Apr-19 2-Jun-19 19-Jun-19 26-Jun-19 2-Jul-19 8-Jul-19

At-Planting V4 V8 V10 V12 Tassel

Treatment ----ml/kg seed----

1 0 0 0 0 0 0

2 0 0 0 0 0 0

3 3 (seed treat) 2.7 (soil) 2.7 (soil) 2.7 (soil) 2.7 (soil) 2.7 (soil)

5 3 (seed treat) 8.2 (soil) 8.2 (soil) 8.2 (soil) 8.2 (soil) 8.2 (soil)

6 3 (seed treat) 10.9 (soil) 10.9 (soil) 10.9 (soil) 10.9 (soil) 10.9 (soil)

7 3 (seed treat) 2.7 (foliar) 2.7 (foliar) 2.7 (foliar) 2.7 (foliar) 2.7 (foliar)

10 3 (seed treat) 10.9 (foliar) 10.9 (foliar) 10.9 (foliar) 10.9 (foliar) 10.9 (foliar)

--------------------------------------------------------------fl oz/acre-----------------------------------------------------------------------



Table 3. Grain yield and statistical analysis for the NEB corn protocol 146, Safford, AZ, 2019. 
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Dosage and Timing Evaluation of NEB Root Exudates 

Blended on Granular Fertilizer on the Growth and Yield 

Performance of Corn (Zea mays) 
 

 

Belinda G. Elming  

 

ABSTRACT 

 
This study was conducted to determine the yield impact of various dosages 
and application timing of NEB Root Exudates, applied by blending on 
granular fertilizer.   Fertilizer quantity was also reduced in some treatments 
to correspond to blending NEB on fertilizer and packaging in 45 kg bags, 
rather than the traditional 50 kg bag.     
 
All of the various NEB combinations produced statistically significant yield 
increases over the control of 4.77 tons per hectare, with corresponding 
statistically significant increases in agronomic metrics including height, ear 
length, plant biomass, number of plants, number of ears, weight of ear with 
and without husk and grain yield. 
 
Research findings revealed that blending NEB on fertilizer granules (urea 
46-0-0 and NPK 14-14-14 used in this study) produced the highest grain 
yield of 9.12 tons per hectare and the highest plant height, ear length, 
biomass, number plants per plot, number of ears harvested.   Based on these 
statistically significant results, use of NEB, as blended on granular fertilizer, 
is recommended.  

 

 

 

 

 

 

 

 

 

 

 

 



I. INTRODUCTION

  CORN, Zea mays L. (or “maize”), a member of grass family and the most 

commonly grown cereal crop throughout the world. Yellow corn is the primary source of 

feed for the Philippines’ animal industry, and is being increasingly used by the 

manufacturing sector. It is one of the important crops in the Philippines with about 20% of 

the population from Visayas and Mindanao consume corn as staple food in the form of 

white corn grits. It is the major source of income and employment of over a million farmers, 

majority of whom fall below the poverty line (Production Guide on Corn – (OPV)).  

II. OBJECTIVES

1. Measure the impact of NEB when blended on granular fertilizer on yield performance
and various agronomic metrics.

2. Determine the most effective application dose and timing when is NEB blended on 45
kg fertilizer bag (10% reduction of all fertilizer)

3. Determine the correct number of fertilizer bags blended with NEB for optimal yield
and agronomic influence.

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from August 

2020 to November 2020. 

IV. METHODOLOGY

Cultural Management 

a. Land Preparation

An approximate plane farm area measuring 1,700 m2 was thoroughly

prepared by alternate plowing and harrowing operations using a mechanical farm 

tractor. Well prepared land was done to obtain good soil tilth and soil condition 

for better root development and to minimize weeds.  



b. Crop Variety and Planting Method 

Hybrid corn variety (Glyphosate-ready) with 95-110 days maturity was 

procured from a registered seed supplier and used in this trial.  One to two corn 

seeds were directly planted in furrows at a distance of 75 cm x 20 cm between 

rows and hills, respectively. Corn seeds were planted at about 8 centimeter depth 

to ensure the best germination and seedling development.  

  

c.       Fertilization 
 The application of recommended inorganic fertilizer were followed using 

the 14-14-14 (NPK) and 46-0-0 (Urea) sources.  NEB was blended on inorganic 

fertilizer as stated in the treatment summary.   Normal fertilizer application 

served as the application method for NEB.  

 

d. Pest and Weed Control    

Control of insect pests were done using the registered and recommended 

rates of insecticides for corn. Off-barring at 17 DAS and hilling up at 25 DAS 

was implemented to cover fertilizer applied on the plants and control weeds. 

Weed control was also done through the use of registered herbicides in 

controlling the weeds. 

 

e.       Drainage and Irrigation 

Irrigation was done immediately after planting in which the moisture was 

not adequate to effect germination. Next irrigation was followed at (10, 30 and 

45) days after sowing/planting and when needed. 

 

f.       Harvesting 

Harvesting was manually done at maturity stage of the grain at 105 days 

after planting/sowing. 

 

 

 



V. Treatment Summary

The following treatment summary including the rates and time of application were evaluated: 

Basal Side Dress TOTAL 
NEB Applied 

T1 200 kg 14-14-14/ha 
NO NEB

200 kg urea/ha 
NO NEB

NO NEB 

T2 200 kg 14-14-14/ha 
NO NEB

190 kg urea/ha 
+ 500 ml NEB/ha

500 ml/ha 

season total

T3 195 kg 14-14-14/ha 
+ 250 ml NEB/ha

190 kg urea/ha 
+ 500 ml NEB/ha

750 ml/ha 

season total

T4 190 kg 14-14-14/ha 
+ 500 ml NEB/ha

190 kg urea/ha 
+ 500 ml NEB/ha

1,000 ml/ha 

season total

T5 200 kg 14-14-14/ha 
NO NEB

190 kg urea/ha 
+ 600 ml NEB/ha

600 ml/ha 

season total

T6 200 kg 14-14-14/ha 
NO NEB

190 kg urea/ha 
+ 700 ml NEB/ha

700 ml/ha 

season total

T7 195 kg 14-14-14/ha 
+ 350 ml NEB/ha

190 kg urea/ha 
+ 700 ml NEB/ha

1,050 ml/ha 

season total

T8 190 kg 14-14-14/ha 
+ 700 ml NEB/ha

190 kg urea/ha 
+ 700 ml NEB/ha

1,400 ml/ha 

season total

VI. Experimental Design

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (4) blocks representing replication and each block was further 

subdivided into eight (8) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 6m by 10m and a one-meter distance was 

provided between blocks and treatment plots.  

VII. Gathered Data

Agronomic data were measured using randomly selected samples per harvest area 

per plot. 

1. Average plant height at harvest – Height of plant per plot at harvest were measured

based on 10 randomly selected sample plant per plot.



2. Average ear length (cm) - length of 10 representative samples plants per plot was 

taken and recorded. 

3. Biomass weight (kg) - weight of plant biomass were obtained based on 10 

representative sample plants per plot. 

4. Number of plants from 40 m2 area were harvested and counted per plot. 

5. Number of ears from 40 m2 area were harvested and counted per plot. 

6. Weight (g) of fresh ears with husk from 40 m2 area per plot were obtained using 

digital weighing scale. 

7. Weight (g) of fresh ears without husk from 40 m2 area per plot were also gathered 

and recorded. 

8. Grain yield in tons per hectare was computed based on 40 m2 harvest area per plot. 

 

 Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Tukeys's Honest Significant 

Difference (HSD) Test at P=0.05 confidence level.  

 

 

 

 

 

 

 

 

 

 

 



VIII. Experimental Field Lay-out
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IX. RESULTS AND DISCUSSION 

 

Tables 1 to 8 showed the significant results of the study trial and discussions of the 

effect of the different doses and timing of application of NEB as blended with 

recommended rate of inorganic fertilizer (RRIF) in 45 kg/bag over 50 kg/bag on the growth 

and yield of yellow corn variety.   The study was structured to included 45 kg bags of 

fertilizer rather than 50 kg bags of fertilizer for those treatments that included NEB, 

resulting in a fertilizer reduction for those treatments that included NEB.      

Average plant height, cm 

The effect of different treatment combinations on plant height at harvest presented 

on Table 1 and statistical analysis revealed highly significant differences among 

treatments, (Appendix Table 1b.).  

Comparison among means revealed that the plants attained a significantly highest 

plant at harvest was the treatment combinations at the rate of 385 kg/ha RRIF + 1050 ml/ha 

NEB at basal and side dress (T7) with an average of 278.63 cm. However, (T7) was 

significantly comparable to the plants applied at the rate of 380 kg/ha RRIF + 1400 ml/ha 

NEB at basal and side dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side 

dress (T4) with a higher plant height of 275.87 cm and 269.52 cm, respectively.  

In addition, plants treated at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal 

and side dress (T3) was similar to (T4) and also gained significantly higher plant height 

that was comparable with the treatment combinations at the rate of 390 kg/ha RRIF + 700 

ml/ha NEB at side dress (T6) and 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5). 

However, these treatments (T6 and T5) had no significant differences to each other but had 

similar results to the pants applied at the rate of 390 kg/ha RRIF + 500 ml/ha NEB at side 

dress (T2).  

Moreover, all remaining fertilizer treatment combinations had significantly taller 

plant at harvest over the control plants applied at the rate of 400 kg/ha RRIF (T1) produced 

a shortest plant with an average of 212.45 cm.  

 

 

 



Table 1. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha

Total NEB 

Dosage 

ml/ha

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 
NO NEB 400 - 210.34 216.11 208.71 214.63 849.79 212.45e 

T2 – NEB blended 
on fertilizer @ side 
dress 

390 500 247.36 260.21 249.37 255.74 1012.68 253.17d 

T3 - NEB blended 
on fertilizer @ basal 
& side dress 

385 750 262.36 265.84 270.23 261.58 1060.01 265.00bcd 

T4- NEB blended 
on fertilizer @ basal 
& side dress 

380 1,000 268.34 270.12 267.31 272.31 1078.08 269.52abc 

T5- NEB blended 
on fertilizer @ side 
dress 

390 600 254.31 264.84 257.46 251.12 1027.73 256.93cd 

T6- NEB blended 
on fertilizer @ side 
dress 

390 700 258.37 255.78 267.34 257.74 1039.23 259.81cd 

T7- NEB blended 
on fertilizer @ basal 
& side dress 

385 1,050 282.31 273.24 289.62 269.34 1114.51 278.63a 

T8- NEB blended 
on fertilizer @ basal 
& side dress 

380 1,400 278.61 281.37 273.36 270.14 1103.48 275.87ab 

CV% 2.07 

LSD (0.05) 12.74 

Average ear length (cm) at harvest 

 Table 2 presented the results on average ear length at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 

Table 2b). Control plants and all fertilizer treatment combinations applied obtained ear 

length with a mean ranges from 18.45 cm. to 22.13 cm, respectively.  

Comparison among means presented that the plants applied at the rate of 385 kg/ha 

RRIF + 1050 ml/ha NEB at basal and side dress (T7) gained significantly longest ears at 

harvest with a mean value of 22.13 cm. However, (T7) was comparable to the plants 

applied at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8), 380 



kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) and 385 kg/ha RRIF + 750 

ml/ha NEB at basal and side dress (T3) with a longer ear length of 22.01 cm, 21.85 cm and 

21.62 cm, respectively. Treatment combination at the rate of 390 kg/ha RRIF + 700 ml/ha 

NEB at side dress (T6) obtained long ear length but significantly similar to the plants 

applied at the rate of 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha 

RRIF + 500 ml/ha NEB at side dress (T2).  

All other treatments obtained a longer ears over the control plants at the rate of 400 

kg/ha RRIF (T1) with a mean length of 18.45 cm.  

 

Table 2. Average ear length (cm) at harvest based on 10 randomly selected sample plants as  
affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 17.63 18.16 19.23 18.78 73.80 18.45e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 20.95 20.68 21.01 20.86 83.50 20.88d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 21.64 21.71 21.60 21.54 86.49 21.62abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 21.81 21.90 21.88 21.79 87.38 21.85ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 21.28 21.18 20.92 21.07 84.45 21.11cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 21.53 21.47 21.36 21.41 85.77 21.44bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 22.13 21.95 22.23 22.20 88.51 22.13a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 22.03 21.93 22.16 21.93 88.05 22.01ab 

CV%        1.29 

LSD (0.05)        0.65 
 

Plant biomass (kg) at harvest 

Plant biomass varied significantly among treatments which ranged from 6.55 kg to 

8.05 kg. Highly significant effect of different treatments on plant biomass at harvest was 

shown on Appendix table 3b.  



Comparison among means revealed that the treatment combination at the rate of 

385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress (T7) produced significantly 

heaviest plant biomass of 8.05 kg however, comparable with the plants treated at the rate 

of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8). On the other hand, (T8) 

had significantly similar biomass to the plant applied at the rate of 380 kg/ha RRIF + 1000 

ml/ha NEB at basal and side dress (T4). Moreover, (T4) gained comparable effect on 

biomass to the plants treated at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and 

side dress (T3) , 390 kg/ha RRIF + 700 ml/ha NEB at side dress (T6) and 390 kg/ha RRIF 

+ 600 ml/ha NEB at side dress (T5) and had no significant differences to each other.

Furthermore, it was observed that plants treated at the rate of 390 kg/ha RRIF + 

500 ml/ha NEB at side dress (T2) obtained statistically heavier plant biomass over the 

control plants at the rate of 400 kg/ha RRIF (T1) with a mean value of 6.55 kg at harvest.  

Table 3. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected 
by the different fertilizer treatments.  

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 6.45 6.65 6.75 6.35 26.20 6.55e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 7.35 7.52 7.40 7.45 29.72 7.43d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 7.64 7.60 7.72 7.60 30.56 7.64cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.71 7.74 7.70 7.81 30.96 7.74bc 

T5- NEB blended on 
fertilizer @ side dress 390 600 7.48 7.51 7.45 7.62 30.06 7.52cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 7.57 7.55 7.60 7.63 30.35 7.59cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 7.92 8.25 7.86 8.17 32.20 8.05a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 7.76 8.00 7.85 8.10 31.71 7.93ab 

CV% 1.47 

LSD (0.05) 0.27 



Number of plants harvested from 40m2 per plot 

Presented on Table 4 the data on the number of plants harvested from 40m2 per plot 

as affected by different fertilizer treatment combinations. A highly significant result was 

obtained showed on Appendix Table 4b.  

The results revealed that the treatment combination at the rate of 385 kg/ha RRIF 

+ 1050 ml/ha NEB at basal and side dress (T7) produced significantly highest number of 

plants harvested from 40m2 per plot with a mean of 278.25 however, significantly 

comparable to the plants treated at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal 

and side dress (T8), 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4), 390 

kg/ha RRIF + 700 ml/ha NEB at side dress (T6) and 385 kg/ha RRIF + 750 ml/ha NEB at 

basal and side dress (T3) that had no significant differences to each other.  Plants applied 

at the rate of 390 kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 

500 ml/ha NEB at side dress (T2) significantly produced high number of plants harvested 

from 40m2 per plot but had also no significant differences to each other.   

Control plants at the rate of 400 kg/ha RRIF (T1) produced statistically lowest 

number of plants from 40m2 per plot.  

Application of NEB at the rate of 1050 ml/ha became more effective when 

combined with 385 kg/ha inorganic fertilizer. This fertilizer combination is necessary to 

sustain the inability of the plants to supply sufficient nutrients to maintain its normal 

growth and development. 

 

 

 

 

 

 

 

 

 

 



Table 4. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 253 248 255 240 996 249.00c 
T2 – NEB blended on 
fertilizer @ side dress 390 500 262 265 270 264 1061 265.25b 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 269 272 270 267 1078 269.50ab 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 271 273 276 280 1100 275.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 267 270 265 271 1073 268.25b 

T6- NEB blended on 
fertilizer @ side dress 

39 
0 700 268 271 275 266 1080 270.00ab 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280 278 275 280 1113 278.25a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 273 276 269 280 1098 274.50ab 

CV% 1.56 

LSD (0.05) 9.92 

Number of ears harvested from 40m2 per plot 

Table 5 presents the number of ears harvested from 40m2 per plot and varied with 

a mean ranges from 241.25 to 277.75.  Analysis of variance revealed a significant effect of 

the different treatments on number of ears harvested from 40m2 per plot, (Appendix Table 

5b).  

Application of the fertilizer treatment combinations at the rate of 385 kg/ha RRIF 

+ 1050 ml/ha NEB at basal and side dress (T7) produced significantly highest number of

ears harvested with an average of 277.75 per 40m2 per plot however, comparable to the

plants treated at the rate of 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4),

380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress (T8),  385 kg/ha RRIF + 750

ml/ha NEB at basal and side dress (T3) and 390 kg/ha RRIF + 700 ml/ha NEB at side dress

(T6). Meanwhile, (T4) and (T8) had no significant differences to each other. Moreover,



(T3) and (T6) were also gained insignificant high number of ears harvested from 40m2 per 

plot but similar to the plants treated with 390 kg/ha RRIF + 600 ml/ha NEB at side dress 

(T5) and 390 kg/ha RRIF + 500 ml/ha NEB at side dress (T2) which also produced 

significantly high number of ears harvested from 40m2 per plot. 

Control plants at the rate of 400 kg/ha RRIF (T1) revealed significantly the lowest 

number of ears harvested from 40m2 per plot with a mean value of 241.25.  

 
Table 5. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 244.00 240.00 248.00 233.00 965.00 241.25d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 256.00 260.00 265.00 260.00 1041.00 260.25c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 267.00 270.00 269.00 266.00 1072.00 268.00abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 270.00 272.00 274.00 280.00 1096.00 274.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 263.00 267.00 262.00 267.00 1059.00 264.75bc 

T6- NEB blended on 
fertilizer @ side dress 390 700 265.00 268.00 274.00 264.00 1071.00 267.75abc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280.00 278.00 274.00 279.00 1111.00 277.75a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 272.00 276.00 267.00 280.00 1095.00 273.75ab 

CV%        1.65 

LSD (0.05)        10.42 
 

Weight (kg) of ears with husk harvested from 40m2 per plot 

Table 6 presents the average weight of ears with husk harvested from 40m2 per plot 

as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears with husk harvested from 40m2 per plot, (Appendix Table 6b).  



Table 6. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 45.27 40.80 39.80 45.22 171.09 42.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 65.47 65.00 61.68 70.02 262.17 65.54d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 74.37 74.30 71.21 70.87 290.75 72.69bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 74.29 74.86 79.24 71.00 299.39 74.85abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 67.54 68.49 73.45 69.37 278.85 69.71cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 73.13 72.41 71.22 68.43 285.19 71.30bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 81.91 80.41 79.38 82.14 323.84 80.96a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 73.80 82.21 79.00 76.88 311.89 77.97ab 

CV% 4.21 

LSD (0.05) 6.94 

The fertilizer treatment combinations at the rate of 385 kg/ha RRIF + 1050 ml/ha 

NEB at basal and side dress (T7) gained significantly heaviest weight of ears with husk 

that were harvested from 40m2 per plot with a mean value of 80.96 kg. It was followed by 

the plants applied at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress 

(T8) that gained heavier weight of ears with husk harvested from 40m2 per plot but 

comparable to the plants treated at the rate of 380 kg/ha RRIF + 1000 ml/ha NEB at basal 

and side dress (T4) with a mean of 77.97 kg and 74.85 kg, respectively. Treatment 4 was 

also similar to the plants at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and side 

dress (T3) that produced significantly heavy weight of ears with husk harvested from 40m2 

per plot however, comparable to the plants treated at the rate of 390 kg/ha RRIF + 700 

ml/ha NEB at side dress (T6) which was also similar to the plants applied at the rate of 390 

kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at 



side dress (T2). On the contrary, control plants at the rate of 400 kg/ha RRIF (T1) revealed 

the lightest weight of ears with husk harvested from 40m2 per plot.  

 

 
Weight (kg) of ears without husk harvested from 40m2 per plot 

Table 7 presents the average weight of ears without husk harvested from 40m2 per 

plot as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears without husk harvested from 40m2 per plot, (Appendix Table 7b).  

Application of fertilizer treatment combinations at the rate of 385 kg/ha RRIF + 

1050 ml/ha NEB at basal and side dress (T7) gained significantly heaviest weight of ears 

without husk harvested from 40m2 per plot with a mean value of 68.81 kg but comparable 

to the plants treated at the rate of 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side 

dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) which had 

no significant differences to each other. Fertilizer treatment combinations applied to the 

plants at the rate of 385 kg/ha RRIF + 750 ml/ha NEB at basal and side dress (T3)  and 

390 kg/ha RRIF + 700 ml/ha NEB at side dress (T6) had no significant differences to each 

other however, obtained significantly heavier weight of ears without husk harvested from 

40m2 per plot. (T3) and (T6) were also similar to the plants applied at the rate of 390 kg/ha 

RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at side 

dress (T2) that were also insignificant to each other.  

Control plants at the rate of 400 kg/ha RRIF (T1) obtained significantly the lightest 

weight of ears without husk harvested from 40m2 per plot with a mean value of 40.90 kg.  

 

 

 

 

 

 

 

 



Table 7. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different 
fertilizer treatments.  

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 40.03 43.29 38.68 41.59 163.59 40.90d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 55.96 63.33 58.78 53.00 231.07 57.77c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 63.82 62.00 65.00 57.30 248.12 62.03bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 64.59 64.00 67.87 60.00 256.46 64.12ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 60.66 56.19 60.57 56.63 234.05 58.51c 

T6- NEB blended on 
fertilizer @ side dress 390 700 60.00 62.50 63.36 59.38 245.24 61.31bc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 67.25 69.86 70.72 67.42 275.25 68.81a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 65.73 67.07 64.53 63.81 261.14 65.29ab 

CV% 3.75 

LSD (0.05) 5.32 

Computed grain yield tons per hectare (t/ha) 

Presented on Table 8 a highly significant results on grain yield influenced by 

different treatments evaluated. Analysis of variance revealed significant differences among 

the different treatments on grain yield (tons per ha), (Appendix Table 8b).  

Highest grain yield of 9.12 tons per hectare was produced by plants treated at the 

rate of 385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress (T7). 

This was followed by the application of 380 kg/ha RRIF + 1400 ml/ha NEB at basal 

and side dress (T8) and 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side dress (T4) 

that produced significantly higher grain yield of 8.36 tons/ha and 7.62 tons/ha, respectively. 

It can be noticed that (T4) was comparable to the plants applied at the rate of 385 kg/ha 

RRIF + 750 ml/ha NEB at basal and side dress (T3) and 390 kg/ha RRIF + 700 ml/ha NEB 

at side dress (T6) that were insignificant to each other also produced higher grain yield 



with a mean of 7.01 tons/ha and 6.98 tons/ha, respectively. Furthermore, application of 390 

kg/ha RRIF + 600 ml/ha NEB at side dress (T5) and 390 kg/ha RRIF + 500 ml/ha NEB at 

side dress (T2) were insignificant to each other however, comparable to (T3) and (T6) and 

gained significantly high grain yield of 6.62 tons/ha and 6.46 tons/ha, respectively.  

Control plants at the rate of 400 kg/ha RRIF (T1) gained the lowest grain yield with 

a mean of 4.77 tons/ha.  Increasing dose of NEB with most favorable rate of inorganic 

fertilizer also increases yield of corn. It was noted that highest yield of corn was attained 

with optimum amount of nutrients needed by the plants.  

 

Table 8. Computed grain yield tons per hectare as affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 4.73 4.67 4.64 5.02 19.06 4.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 6.61 6.35 6.70 6.16 25.82 6.46d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 6.89 7.50 7.17 7.12 28.68 7.01cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.70 8.00 7.65 7.80 31.15 7.62c 

T5- NEB blended on 
fertilizer @ side dress 390 600 6.00 6.27 6.77 7.42 26.46 6.62d 

T6- NEB blended on 
fertilizer @ side dress 390 700 6.54 6.97 7.46 6.93 27.90 6.98cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 8.94 8.85 9.02 9.67 36.48 9.12a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 8.32 8.43 8.67 8.00 33.42 8.36b 

CV%        4.36 

LSD (0.05)        0.74 
 
 

 

 

 

 



X. SUMMARY AND CONCLUSION AND RECOMMENDATION

 NEB blended with inorganic granular fertilizer was evaluated in order to determine 

the effect on growth and yield performance of corn. A field experiment was conducted 

from August 2020 to November 2020.  

The study was designed to eight treatments includes different rate of NEB bended 

blended on recommended rate of inorganic fertilizer: (T1) - 400 kg/ha RRIF (Control); 

(T2) – 390 kg/ha RRIF + 500 ml/ha NEB at side dress; ( T3) – 385 kg/ha RRIF + 750 ml/ha 

NEB at basal and side dress; (T4) - 380 kg/ha RRIF + 1000 ml/ha NEB at basal and side 

dress; (T5) - 390 kg/ha RRIF + 600 ml/ha NEB at side dress; (T6) - 390 kg/ha RRIF + 700 

ml/ha NEB at side dress; (T7) – 385 kg/ha RRIF + 1050 ml/ha NEB at basal and side dress 

and (T8) – 380 kg/ha RRIF + 1400 ml/ha NEB at basal and side dress respectively. 

The following are substantial findings observed on the duration of the study trial. 

1. Evaluation of eight treatments revealed that the plants applied with NEB in

combination with RRIF increased all agronomic parameters and grain yield. The

increase in grain yield was statistically significant among treatment combinations.

2. The highest yield was obtained from the rate of 385 kg/ha RRIF + 1050 ml/ha NEB at

basal and side dress that produced 9.12 tons/ha that had significant increase over all

remaining treatments, including the control that yielded 4.77 tons/ha.

3. The T1 Control, that received the same quantity of granular fertilizer but without NEB,

produced the shortest plant and ear length at harvest, fewest number of ears, lightest

plant biomass, lowest number of plants, lightest weight of ear with and without husk

and lowest grain yield compared to plants treated with NEB blended on inorganic

fertilizer.

4. Based on the results, in order to produce the maximum yield of 9.12 tons/ha, the

application of NEB Root Exudates applied at the rate of 385 kg/ha RRIF + 1050 ml/ha

NEB at basal and side dress is recommended, blended on to granular fertilizer.



Table 9a. Summary of agronomic data and grain yield  

TREATMENTS 
Plant height 

at harvest, 

cm) 

Ear length, 

cm 

Plant 

biomass, kg 

Number of 

plants per 40 

m2 
T1 - Control (RRIF) 212.45e 18.45e 6.55e 249.00c 
T2 – NEB blended on fertilizer 
@ side dress 253.17d 20.88d 7.43d 265.25b 

T3 - NEB blended on fertilizer 
@ basal & side dress 265.00bcd 21.62abc 7.64cd 269.50ab 

T4- NEB blended on fertilizer 
@ basal & side dress 269.52abc 21.85ab 7.74bc 275.00ab 

T5- NEB blended on fertilizer 
@ side dress 256.93cd 21.11cd 7.52cd 268.25b 

T6- NEB blended on fertilizer 
@ side dress 259.81cd 21.44bcd 7.59cd 270.00ab 

T7- NEB blended on fertilizer 
@ basal & side dress 278.63a 22.13a 8.05a 278.25a 

T8- NEB blended on fertilizer 
@ basal & side dress 275.87ab 22.01ab 7.93ab 274.50ab 

CV% 2.07 1.29 1.47 1.56 

LSD (0.05) 12.74 0.65 0.27 9.92 
 
 
Table 9b. Summary of agronomic data and grain yield  

TREATMENTS 
Number of 

ears per 40 

m2 

Weight of 

fresh ears 

w/husk, kg 

Weight of 

fresh ears 

w/o husk, kg 

Grain Yield 

(tons/ha) 

T1 - Control (RRIF) 241.25d 42.77e 40.90d 4.77e 
T2 – NEB blended on fertilizer 
@ side dress 260.25c 65.54d 57.77c 6.46d 

T3 - NEB blended on fertilizer 
@ basal & side dress 268.00abc 72.69bc 62.03bc 7.01cd 

T4- NEB blended on fertilizer 
@ basal & side dress 274.00ab 74.85abc 64.12ab 7.62c 

T5- NEB blended on fertilizer 
@ side dress 264.75bc 69.71cd 58.51c 6.62d 

T6- NEB blended on fertilizer 
@ side dress 267.75abc 71.30bcd 61.31bc 6.98cd 

T7- NEB blended on fertilizer 
@ basal & side dress 277.75a 80.96a 68.81a 9.12a 
T8- NEB blended on fertilizer 
@ basal & side dress 273.75ab 77.97ab 65.29ab 8.36b 

CV% 1.65 4.21 3.75 4.36 

LSD (0.05) 10.42 6.94 5.32 0.74 
 



APPENDICES



Appendix Table 1a. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 210.34 216.11 208.71 214.63 849.79 212.45e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 247.36 260.21 249.37 255.74 1012.68 253.17d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 262.36 265.84 270.23 261.58 1060.01 265.00bcd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 268.34 270.12 267.31 272.31 1078.08 269.52abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 254.31 264.84 257.46 251.12 1027.73 256.93cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 258.37 255.78 267.34 257.74 1039.23 259.81a 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 282.31 273.24 289.62 269.34 1114.51 278.63a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 278.61 281.37 273.36 270.14 1103.48 275.87ab 

CV%        2.07 

LSD (0.05)        12.74 
 
 
 
Appendix Table 1b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3     105.6663           35.2221        1.22   3.07 4.87 
Treatment 7 12090.1536     1727.1648     59.88**   2.49 3.64 
Error 21     605.7681           28.8461                     
Total 31 12801.5879          

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 2a. Average ear length (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 17.63 18.16 19.23 18.78 73.80 18.45e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 20.95 20.68 21.01 20.86 83.50 20.88d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 21.64 21.71 21.60 21.54 86.49 21.62abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 21.81 21.90 21.88 21.79 87.38 21.85ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 21.28 21.18 20.92 21.07 84.45 21.11cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 21.53 21.47 21.36 21.41 85.77 21.44bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 22.13 21.95 22.23 22.20 88.51 22.13a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 22.03 21.93 22.16 21.93 88.05 22.01ab 

CV% 1.29 

LSD (0.05) 0.65 

Appendix Table 2b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.1648       0.0549     0.74  3.07 4.87 
Treatment 7 39.3918       5.6274    75.48**  2.49 3.64 
Error 21 1.5656       0.0746
Total 31 41.1222

** = Highly significant 



Appendix Table 3a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected 
by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 6.45 6.65 6.75 6.35 26.20 6.55e 
T2 – NEB blended on 
fertilizer @ side dress 390 500 7.35 7.52 7.40 7.45 29.72 7.43d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 7.64 7.60 7.72 7.60 30.56 7.64cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.71 7.74 7.70 7.81 30.96 7.74bc 

T5- NEB blended on 
fertilizer @ side dress 390 600 7.48 7.51 7.45 7.62 30.06 7.52cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 7.57 7.55 7.60 7.63 30.35 7.59cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 7.92 8.25 7.86 8.17 32.20 8.05a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 7.76 8.00 7.85 8.10 31.71 7.93ab 

CV%        1.47 

LSD (0.05)        0.27 
 
 
 
Appendix Table 3b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected 
sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.0693        0.0231      1.86   3.07 4.87 
Treatment 7 5.8141        0.8306     67.04**   2.49 3.64 
Error 21 0.2602        0.0124                     
Total 31 6.1436              

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 4a. Number of plants harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 253 248 255 240 996 249.00c 
T2 – NEB blended on 
fertilizer @ side dress 390 500 262 265 270 264 1061 265.25b 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 269 272 270 267 1078 269.50ab 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 271 273 276 280 1100 275.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 267 270 265 271 1073 268.25b 

T6- NEB blended on 
fertilizer @ side dress 

39 
0 700 268 271 275 266 1080 270.00ab 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280 278 275 280 1113 278.25a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 273 276 269 280 1098 274.50ab 

CV%        1.56 

LSD (0.05)        9.92 
 
 
 
Appendix Table 4b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 10.8437        3.6146      0.21   3.07 4.87 
Treatment 7 2268.2187      324.0312     18.52**   2.49 3.64 
Error 21 367.4062       17.4955                     
Total 31 2646.4687           

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 5a. Number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 244.00 240.00 248.00 233.00 965.00 241.25d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 256.00 260.00 265.00 260.00 1041.00 260.25c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 267.00 270.00 269.00 266.00 1072.00 268.00abc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 270.00 272.00 274.00 280.00 1096.00 274.00ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 263.00 267.00 262.00 267.00 1059.00 264.75bc 

T6- NEB blended on 
fertilizer @ side dress 390 700 265.00 268.00 274.00 264.00 1071.00 267.75abc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 280.00 278.00 274.00 279.00 1111.00 277.75a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 272.00 276.00 267.00 280.00 1095.00 273.75ab 

CV%        1.65 

LSD (0.05)        10.42 
 
 
 
Appendix Table 5b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3    19.3750           6.4583      0.33   3.07 4.87 
Treatment 7 3665.3750      523.6250     27.14**   2.49 3.64 
Error 21  405.1250         19.2917                     
Total 31 4089.8750        

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 6a. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the 
different fertilizer treatments. 

Treatment

Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 45.27 40.80 39.80 45.22 171.09 42.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 65.47 65.00 61.68 70.02 262.17 65.54d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 74.37 74.30 71.21 70.87 290.75 72.69bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 74.29 74.86 79.24 71.00 299.39 74.85abc 

T5- NEB blended on 
fertilizer @ side dress 390 600 67.54 68.49 73.45 69.37 278.85 69.71cd 

T6- NEB blended on 
fertilizer @ side dress 390 700 73.13 72.41 71.22 68.43 285.19 71.30bcd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 81.91 80.41 79.38 82.14 323.84 80.96a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 73.80 82.21 79.00 76.88 311.89 77.97ab 

CV% 4.21 

LSD (0.05) 6.94 

Appendix Table 6b. Analysis of variance on weight (kg) of fresh ears with husk per 40m2 harvest area per 
plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 1.4190 0.4730 0.06 3.07 4.87 
Treatment 7 3900.6504 557.2358 65.02** 2.49 3.64 
Error 21 179.9613 8.5696 
Total 31 4082.0308 

** = Highly significant 



Appendix Table 7a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication Total Mean 

I II III IV   
T1 - Control (RRIF) 400 - 40.03 43.29 38.68 41.59 163.59 40.90d 

T2 – NEB blended on 
fertilizer @ side dress 390 500 55.96 63.33 58.78 53.00 231.07 57.77c 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 63.82 62.00 65.00 57.30 248.12 62.03bc 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 64.59 64.00 67.87 60.00 256.46 64.12ab 

T5- NEB blended on 
fertilizer @ side dress 390 600 60.66 56.19 60.57 56.63 234.05 58.51c 

T6- NEB blended on 
fertilizer @ side dress 390 700 60.00 62.50 63.36 59.38 245.24 61.31bc 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 67.25 69.86 70.72 67.42 275.25 68.81a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 65.73 67.07 64.53 63.81 261.14 65.29ab 

CV%        3.75 

LSD (0.05)        5.32 
 
 
 
Appendix Table 7b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area 
per plot as affected by the different fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 73.9106 24.6369 4.90 3.07 4.87 
Treatment 7 2001.0488 285.8641 56.80** 2.49 3.64 
Error 21 105.6851 5.0326    
Total 31 2180.6445     

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 8a. Computed grain yield tons per hectare as affected by the different fertilizer treatments.  

Treatment 
Quantity 

Fertilizer 

kg/ha 

Total NEB 

Dosage 

ml/ha 

Replication 
Total Mean 

I II III IV 

T1 - Control (RRIF) 400 - 4.73 4.67 4.64 5.02 19.06 4.77e 

T2 – NEB blended on 
fertilizer @ side dress 390 500 6.61 6.35 6.70 6.16 25.82 6.46d 

T3 - NEB blended on 
fertilizer @ basal & side 
dress 

385 750 6.89 7.50 7.17 7.12 28.68 7.01cd 

T4- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,000 7.70 8.00 7.65 7.80 31.15 7.62c 

T5- NEB blended on 
fertilizer @ side dress 390 600 6.00 6.27 6.77 7.42 26.46 6.62d 

T6- NEB blended on 
fertilizer @ side dress 390 700 6.54 6.97 7.46 6.93 27.90 6.98cd 

T7- NEB blended on 
fertilizer @ basal & side 
dress 

385 1,050 8.94 8.85 9.02 9.67 36.48 9.12a 

T8- NEB blended on 
fertilizer @ basal & side 
dress 

380 1,400 8.32 8.43 8.67 8.00 33.42 8.36b 

CV%        4.36 

LSD (0.05)        0.74 
 
 
 
Appendix Table 8b. Analysis of variance on computed grain yield tons per hectare as affected by the 
different fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.7112        0.2371      2.46   3.07 4.87 
Treatment 7 48.1874        6.8839     71.53**   2.49 3.64 
Error 21 2.0209        0.0962                     
Total 31 50.9195           

** = Highly significant 
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Figure 1. Representative sample plants per plot at 20 DAP 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

T6-- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare



Figure 2. Representative sample plants per plot at 30 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

 

T6- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare 

 



Figure 3. Representative sample plants per plot at 40 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control (RRIF) T2- NEB blended on fertilizer @ side dress (390 kg 
NPK + 500 ml NEB per hectare 

T3- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 750 ml NEB per hectare 

 

T4- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,000 ml NEB per hectare 

 

T5- NEB blended on fertilizer @ side dress (390 kg 
NPK + 600 ml NEB per hectare 

 

T6- NEB blended on fertilizer @ side dress (390 kg 
NPK + 700 ml NEB per hectare 

 

T7- NEB blended on fertilizer @ basal & side dress 
(385 kg NPK + 1,050 ml NEB per hectare 

 

T8- NEB blended on fertilizer @ basal & side dress 
(380 kg NPK + 1,400 ml NEB per hectare 

 



Figure 4. Representative sample ears applied with NEB versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 VS T2 T1 VS T3 

T1 VS T4 T1 VS T5 

T1 VS T6 T1 VS T7 

T1 VS T8 



Figure 5. General view of the experimental area 

Experimental view of area at 20 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 30 DAP 



Experimental view of area at 40 DAP 



Figure 6.  Field activities 

Constructing of furrows Sowing of corn seeds 

Measuring plant height at maturity Harvesting of corn ear 

Measuring length of corn ear 

Threshing of corn ear 

Removal of corn husk 



TERMINAL REPORT 

Effect of NEB-88 Inorganic Fertilizer on the Growth and 

Yield Performance of Corn (Zea mays) 

CORN #157 with NEBv2

Belinda G. Elming 

ABSTRACT 

This study was conducted at Barangay Bacal II, Talavera, Nueva 
Ecija from July 2020 to November 2020 to evaluate the efficacy of NEB-
88 inorganic fertilizer on the growth and yield of corn.  

Results showed that the application of NEB-88 as seed treatment 
(ST) at the rate of 5 ml/kg seed, 120-40-30 kg NPK/ha, 625 ml/ha of NEB-
88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 
and 21) DAS obtained statistically significant increased on plant height (30 
DAS and at harvest), number of ears, plant biomass, number of plants, 
number of ears, weight of ear with and without husk and computed grain 
yield. 

Research findings revealed that in order to produce the highest grain 
yield of 8.61 tons per hectare, plants fertilized with ST (5 ml/kg seed) + RR 
(NPK) + 625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar 
spray (8 ml/16L water) at (7, 14 and 21) DAS is recommended. 

I. INTRODUCTION

CORN, Zea mays L. (or “maize”), a member of grass family and the most commonly

grown cereal crop throughout the world. Corn is second to rice as the most important crop in the 

Philippines, with one-third of Filipino farmers, or 1.8 million, depending on corn as their major 

source of livelihood. Yellow corn is the primary source of feed for the Philippines’ animal industry, 

and is being increasingly used by the manufacturing sector. 

II. OBJECTIVES

1. To determine the efficacy of NEB-88 inorganic fertilizer on the growth and yield of

corn.



2. To generate efficacy data for FPA registration of the product on corn production for
label expansion.

III. PROPONENTS

1. Researcher:

BELINDA G. ELMING 

PNT-301/SPRT/E-234 
(Accredited Fertilizer and Pesticide Researcher) 

2. Funding Agency:

iAGRI Chemical Corporation, 

5242-A Villa Fatima, Maahas, 
Los Baňos, Laguna, Philippines 

IV. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Bacal II, Talavera, Nueva Ecija from July 

2020 to November 2020. 

V. PRODUCT DESCRIPTION

NEB-88 is an inorganic fertilizer recommended for use on agricultural crops to 

increase crop yields. NEB-88 is guaranteed to include 35% to 40% w/w organic matter as 

tested using the laboratory procedure AOAC 967.05 in the Official Methods of Analysis 

of AOAC International, 17th Edition.   

VI. METHODOLOGY

1. Soil Analysis

Soil analysis results were accomplished in the soils laboratory for pH and 

N P K value by using the Soil Test Kit (STK) and served as basis for the 

application of recommended rate of inorganic fertilizer.  



2. Cultural Management

i. Land Preparation

A lowland irrigated farm with an approximate area measuring 1,700 m2 was 

thoroughly prepared by alternate plowing and harrowing operations using a 

mechanical farm tractor. Well prepared land was done to obtain good soil tilth.  

ii. Crop Variety and Planting Method

Hybrid corn variety (Glyphosate-ready) with 95-110 days maturity was 

procured from a registered seed supplier and used in this trial.  One to two corn 

seeds were directly planted in furrows at a distance of 75 cm x 25 cm between rows 

and hills, respectively. 

iii. Fertilization

The recommended Inorganic fertilizer (120-40-30) sources were 14-14-14, 

16-20-0 and 46-0-0 (Urea) as recommended by soil analysis. NEB-88 liquid

fertilizer was applied at the rate of 625 ml/ha blended on urea, 5 ml/kg corn

seeds treated before planting/sowing and 8 ml/16 L water as foliar spray as

stated in the treatment summary.

iv. Pest and Weed Control

Control of insect pests were done using the registered and recommended 

rates of insecticides for corn. Off-barring at 17 DAS and hilling up at 25 DAS 

was implemented to cover fertilizer applied on the plants and control weeds. 

Weed control was also done through the use of registered herbicides in 

controlling the weeds. 

v. Drainage and Irrigation

Irrigation was done immediately after planting in which the moisture was 

not adequate to effect germination. Next irrigation was followed at (10, 30 and 45) 

days after sowing/planting. 



vi. Harvesting

Harvesting was manually done at maturity stage of the grain at 95 days after 

planting/sowing. 

VII. Treatment Summary

  The following treatment summary including the rates and time of application were evaluated: 

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 L 
water 

Time of Application 

T1- Control none none 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS  
T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment 
+ Foliar Spray

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 
T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment 
+ Foliar Spray

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 
DAS – Days after Sowing 

VIII. Experimental Design

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (4) blocks representing replication and each block was further 

subdivided into six (6) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 6 m by 10 m and a one-meter distance was 

provided between blocks and treatment plots. Bunds were constructed to prevent fertilizer 

competition between adjacent plots and to facilitate the management of drainage and 

irrigation.  



IX. Gathered Data

Agronomic data were measured using randomly selected samples per harvest area 

per plot. 

1. Average plant height at 30 DAS – Height of plant per plot at 30 DAS were measured

based on 10 randomly selected sample hills per plot.

2. Average plant height at harvest – Height of plant per plot at harvest were measured

based on 10 randomly selected sample hills per plot.

3. Average ear length (cm) - length of 10 representative samples plants per plot was

taken and recorded.

4. Biomass weight (kg) - weight of plant biomass were obtained based on 10

representative sample plants per plot.

5. Number of plants from 40 m2 area were harvested and counted per plot.

6. Number of ears from 40 m2 area were harvested and counted per plot.

7. Weight (g) of fresh ears with husk and without husk from 40 m2 area per plot were

obtained using digital weighing scale.

8. Grain yield in tons per hectare was computed based on 40 m2 harvest area per plot.

Collected data was statistically analyzed using Statistical Tool for Agricultural Research 

(STAR) following the analysis of variance (ANOVA) for a Randomized Complete Block Design 

(RCBD). Comparison among treatment means were done using Tukeys's Honest Significant 

Difference (HSD) Test at P=0.05 confidence level.  



X. Experimental Field Lay-out 
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XI. RESULTS AND DISCUSSION

Tables 1 to 9 indicated the significant results of the study trial and discussions of 

the effect of fertilizer with or without NEB-88 liquid fertilizer and unfertilized plants on 

the growth and yield of yellow corn variety.    

Average plant height at 30 DAS 

Presented on Table 1 the effect of different treatment combinations on plant height 

at 30 DAS and statistical analysis revealed highly significant differences among treatments, 

(Appendix Table 1b.).  

Comparison among means revealed that the plants obtained a significantly highest 

plant at 30 DAS were the treatment combinations at the rate of ST (5 ml/kg seed) + RR 

(NPK) + 625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L 

water) at (7, 14 and 21) DAS and ST (5 ml/kg seed) + RR (PK) + 625 ml/ha of NEB-88 

blended on ½ RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS, 

however had no significant differences to each other with a mean value of 119.21 cm. and 

115.43 cm., respectively.  

Moreover, all remaining fertilizer treatment combinations had significantly taller 

plant at 30 DAS over the unfertilized plants with a smallest plant with a mean of 45.83 cm. 



Table 1. Average plant height (cm) at 30 DAS based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 
L water 

Time of 
Application 

Average plant 
height (cm) at 30 

DAS 

T1- Control none none 45.83e 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS  

102.84b 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS  
94.13c 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment 
+ Foliar Spray

80-40-30
625 ml/ha

            5 ml/kg 
       8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

115.43a 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
           0 DAS 
   7, 14 and 21 DAS 

88.27d 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment 
+ Foliar Spray

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

119.21a 

Average plant height at harvest 

The effect of the different treatments on plant height at harvest is presented on 

Table 2. Statistical analysis revealed highly significant difference among treatments, 

(Appendix Table 2b.).  

The unfertilized plants produced the smallest height with a mean of 180.57 cm. at 

harvest. However, plants applied with the rate of ST (5 ml/kg seed) + RR (NPK) + 625 

ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 

and 21) DAS gained significantly the tallest plant with a mean of 282.50 cm but, 

comparable with the plants applied at the rate of ST (5 ml/kg seed) + RR (PK) + 625 ml/ha 

of NEB-88 blended on ½ RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 

21) DAS.

Meanwhile, treatment combinations at the rate of RR (NPK) alone at (0 and 25) 

DAS and ½ RR Urea + RR (PK) at (0 and 25) DAS were similar to each other however, 

comparable to the plants applied at the rate of ST (5 ml/kg seed) + 625 ml/ha of NEB-88 



blended on sand as a carrier at 25 DAS+ foliar spray (8 ml/16L water) at (7, 14 and 21) 

DAS with also significantly taller plants of 261.70 cm, 248.45 cm and 242.80 cm, 

respectively.  

Treatment combinations revealed the tallest plant at 30 DAS and at harvest were 

produced by applying optimum amount of NEB-88 Inorganic fertilizer using combination 

method of application such as from seed treatment, blended on Urea and foliar spray.  

Table 2. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 
L water 

Time of 
Application 

Average plant 
height (cm) at 

harvest 

T1- Control none none 180.57e 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 261.70bc 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS  
248.45cd 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment + 
Foliar Spray 

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

274.31ab 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
242.80d 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment + 
Foliar Spray 

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

282.50a 

Average ear length (cm) at harvest 

Table 3 presented the data gathered on average ear length at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the unfertilized control plants, 

(Appendix Table 3b).   

 Control plants and all fertilizer treatment combinations applied obtained ear length 

with a mean ranges from 8.02 cm. to 22.43 cm, respectively.  



Comparison among means presented that the plants applied at the rate of ST (5 

ml/kg seed) + RR (NPK) + 625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar 

spray (8 ml/16L water) at (7, 14 and 21) DAS and ST (5 ml/kg seed) + RR (PK) + 625 

ml/ha of NEB-88 blended on ½ RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 

14 and 21) DAS gained significantly longest ears at harvest and had no significant 

differences to each other with a mean value of 22.43 cm. and 21.25 cm., respectively. All 

other treatments obtained a longer ears over the untreated plants with a mean length of 8.02 

cm.  

Results evaluated based on the different rate of inorganic fertilizer in combination 

with NEB-88 liquid fertilizer showed significant increase on the ear length compared to 

the no NEB plants and particularly to unfertilized plants. It indicated that NEB-88 sustained 

the needs the plant growth.  

Table 3. Average ear length (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment 

Rate of 
Application 
kg NPK/ha 

ml/ha, ml/kg, 
ml/16 L water 

Time of Application 
Average ear 

length (cm) at 
harvest 

T1- Control none none 8.02e 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS  18.64b 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS 16.71c 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment + 
Foliar Spray 

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

21.25a 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
14.58d 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment + 
Foliar Spray 

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

22.43a 



Plant biomass (kg) at harvest 

Highly significant effect of the different treatments on plant biomass of corn at 

harvest was shown on Appendix table 4b. Plant biomass varied significantly among 

treatments which ranged from 3.33 kg to 7.32 kg.  

The results revealed that the treatment combination at the rate of ST (5 ml/kg seed) 

+ RR (NPK) + 625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8

ml/16L water) at (7, 14 and 21) DAS and ST (5 ml/kg seed) + RR (PK) + 625 ml/ha of

NEB-88 blended on ½ RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and

21) DAS produced significantly heaviest plant biomass of 7.32 kg and 7.21 kg, respectively

among the rest of the treatments.

Moreover, it was observed that the remaining treatments obtained statistically 

heavier plant biomass over the untreated plants with a mean value of 3.33 kg at harvest.  

Appendix Table 4a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 L 
water 

Time of 
Application 

Plant biomass 
(kg) at harvest 

T1- Control none none 3.33e 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 6.28b 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS 5.95c 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment 
+ Foliar Spray

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

7.21a 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
5.64d 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment 
+ Foliar Spray

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

7.32a 



        Number of plants harvested from 40m2 per plot 

Data on the number of plants harvested from 40m2 per plot as affected by different 

treatment combinations are presented on Table 5. A highly significant result was obtained 

on the number of plants harvested from 40m2 per plot using the different treatments 

(Appendix Table 5b).  

Application of the treatment combinations at the rate of ST (5 ml/kg seed) + RR 

(NPK) + 625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L 

water) at (7, 14 and 21) DAS produced significantly highest number of plant with an 

average of 221 per 40m2 per plot at harvest. However, treatment with the highest number 

of plant had no significant differences was developed compared to the treatment 

application rates of ST (5 ml/kg seed) + RR (PK) + 625 ml/ha of NEB-88 blended on ½ 

RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS and ST (5 ml/kg 

seed) + 625 ml/ha of NEB-88 blended on sand as a carrier at 25 DAS+ foliar spray (8 

ml/16L water) at (7, 14 and 21) DAS with a mean value of 219.50 and 218.75, respectively. 

Number of plant is an important growth factor directly affects with the potential yield of 

plant.  

Moreover, plants applied at the rate of RR (NPK) alone at (0 and 25) DAS and ½ 

RR Urea + RR (PK) at (0 and 25) DAS had no significant differences to each other 

however, produced statistically higher number of plants from 40m2 per plot over the 

unfertilized plants.   

Application of NEB-88 Inorganic fertilizer became more effective when combined 

with inorganic fertilizer. This fertilizer combination is necessary to sustain the inability of 

the plants to supply sufficient nutrients to maintain its normal growth and development. 

 

 

 

 

 

 

 

 



Table 5. Number of plants harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 

Rate of 
Application 
kg NPK/ha 

ml/ha, ml/kg, 
ml/16 L water 

Time of Application 

Number of plants 
harvested per 40m2

harvest area per 
plot 

T1- Control none none 188.25c 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 211.75ab 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS 208.25b 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment + 
Foliar Spray 

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

219.50a 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
218.75a 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment + 
Foliar Spray 

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

221.00a 

Number of ears harvested from 40m2 per plot 

Table 6 presents the number of ears harvested from 40m2 per plot as affected by 

different treatment combinations and varied with a mean ranges from 185.25 to 220.  

Analysis of variance revealed a significant effect of the different treatments on number of 

ears harvested from 40m2 per plot, (Appendix Table 6b).  

Fertilizer treatment combinations at the rate of ST (5 ml/kg seed) + RR (NPK) + 

625 ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L water) at 

(7, 14 and 21) DAS produced significantly highest number of ears harvested with an 

average of 220 per 40m2 per plot however, comparable to the plants treated at the rate of 

ST (5 ml/kg seed) +  RR (PK) + 625 ml/ha of NEB-88 blended on ½ RR Urea at  25 DAS 

+ foliar spray (8 ml/16L water) at (7, 14 and 21) DAS and ST (5 ml/kg seed) + 625 ml/ha

of NEB-88 blended on sand as a carrier at 25 DAS+ foliar spray (8 ml/16L water) at (7, 14

and 21) DAS that had no significant differences to each other.



Furthermore, it was noted that the plants applied at the rate of RR (NPK) alone at 

(0 and 25) DAS and ½ RR Urea + RR (PK) at (0 and 25) DAS were significantly 

comparable to each other with a higher number of ears harvested from 40m2 per plot. 

Unfertilized plants exhibited significantly the lowest number of ears harvested from 40m2 

per plot with a mean value of 185.25.  

 
Table 6. Number of ears harvested per 40m2 harvest area per plot as affected by the different  
fertilizer treatments. 

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 
L water 

Time of Application 

Number of ears 
harvested per 

40m2 harvest area 
per plot 

T1- Control none none 185.25d 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 210.00bc 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS 206.25c 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment 
+ Foliar Spray 

80-40-30 
625 ml/ha 
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

218.25ab 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
217.25ab 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment 
+ Foliar Spray 

120-40-30 
625 ml/ha 
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

220.00a 

 

 

 

 

 

 

 



Weight (kg) of ears with husk and without husk harvested from 40m2 per plot 

Table 7 presents the average weight of ears with husk and without husk harvested 

from 40m2 per plot as affected by the different treatment combinations. Analysis of 

variance revealed significant differences obtained on the effect of the different treatments 

on weight (kg) of ears with husk and without husk harvested from 40m2 per plot, (Appendix 

Table 7b and 8b).  

Heaviest weight of both ears with and without husk that were harvested from 40m2 

per plot were treated at the rate of ST (5 ml/kg seed) + RR (NPK) + 625 ml/ha of NEB-88 

blended on RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS with 

a mean value of 73.75 kg and 65.85 kg, respectively. Likewise, this was followed by the 

application rate of ST (5 ml/kg seed) + RR (PK) + 625 ml/ha of NEB-88 blended on ½ RR 

Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS which was not 

significantly different to the above mentioned treatment combinations.  

Application of fertilizer treatment combinations at the rate of RR (NPK) alone at 

(0 and 25) DAS and ½ RR Urea + RR (PK) at (0 and 25) DAS had obtained significantly 

heavier weight of ears with and without husk that were harvested from 40m2 per plot with 

an average weight of (58.15 kg and 51.96 kg) and (50.70 kg and 45.29 kg), respectively.  

Moreover, plants treated at the rate of ST (5 ml/kg seed) + 625 ml/ha of NEB-88 

blended on sand as a carrier at 25 DAS+ foliar spray (8 ml/16L water) at (7, 14 and 21) 

DAS produced a significantly heavy weight of ears with and without husk (35.58 kg and 

31.72 kg, respectively). In the contrary, untreated plants produced the lightest weight of 

ears with and without husk from 40m2 per plot.  



Table 7. Weight (kg) of fresh ears with husk and without husk at 40m2 harvest area per plot as 
 affected by the different fertilizer treatments. 

Treatment 

Rate of 
Application 
kg NPK/ha 

ml/ha, ml/kg, 
ml/16 L water 

Time of 
Application 

Weight (kg) 
of fresh ears 
with husk at 

40m2 
harvest area 

Weight (kg) of 
fresh ears 

without husk 
per 40m2 

harvest area 
T1- Control none none 13.00e 11.61e 
T2- Recommended Rate 
of NPK fertilizer 120-40-30 0 DAS and 25 DAS 58.15b 51.96b 

T3- ½ Urea  
Recommended rate of 
PK  fertilizer   

80-40-30 0 DAS and 25 DAS 50.70c 45.29c 

T4- ½ Urea 
Recommended rate of 
PK + RR of NEB-88+ 
Seed Treatment + Foliar 
Spray 

80-40-30 
625 ml/ha 
5 ml/kg 

8 ml/16 L 
water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 
71.85a 64.16a 

T5- Recommended rate 
of NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L 
water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 35.58d 31.72d 

T6- Recommended rate 
of NPK Fertilizer + RR 
of NEB-88+ Seed 
Treatment + Foliar Spray 

120-40-30 
625 ml/ha 
5 ml/kg 

8 ml/16 L 
water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 
73.75a 65.85a 

 

 

 

                   Computed grain yield tons per hectare (t/ha) 

 

Presented on Table 8 a highly significant results on grain yield was influenced by 

different treatments evaluated. Analysis of variance revealed significant differences on the 

effect of the different treatments on grain yield (tons per ha), (Appendix Table 9).  

Highest grain yield of 8.61 tons per hectare was produced by plants treated at the 

rate of ST (5 ml/kg seed) +  RR (NPK) + 625 ml/ha of NEB-88 blended on  RR Urea at 25 

DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS however, comparable to the 

plants applied at the rate of ST (5 ml/kg seed) +  RR (PK) + 625 ml/ha of NEB-88 blended 

on ½ RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) DAS that was 

also produced significantly higher grain yield of 8.39 tons per hectare.  

 



This was followed by the application of  RR (NPK) alone at (0 and 25) DAS, ½ RR 

Urea + RR (PK) at (0 and 25) DAS and ST (5 ml/kg seed) + 625 ml/ha of NEB-88 blended 

on sand as a carrier at 25 DAS+ foliar spray (8 ml/16L water) at (7, 14 and 21) DAS had 

produced significantly higher grain yield with an average of 6.79 tons/ha, 5.90 tons/ha and 

4.15 tons/ha, respectively. Untreated plants gained the lowest grain yield with a mean of 

1.57 tons/ha.  Increasing yield was obtained due to sustained nutrient provided by NEB-88 

liquid fertilizer in combination with recommended inorganic fertilizer.  

Table 8. Computed grain yield tons per hectare as affected by the different fertilizer treatments. 

Treatment 

Rate of Application 
kg NPK/ha 

ml/ha, ml/kg, ml/16 
L water 

Time of Application 
Computed grain 

yield tons per 
hectare 

T1- Control none none 1.57e 
T2- Recommended Rate of 
NPK fertilizer 120-40-30 0 DAS and 25 DAS 6.79b 

T3- ½ Urea  
Recommended rate of PK  
fertilizer   

80-40-30 0 DAS and 25 DAS 5.90c 

T4- ½ Urea Recommended 
rate of PK + RR of  
NEB-88+ Seed Treatment 
+ Foliar Spray

80-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

8.39a 

T5- Recommended rate of 
NEB-88 alone+ Seed 
Treatment + Foliar Spray 

625 ml/ha 
5 ml/kg 

8 ml/16 L water 

25 DAS 
0 DAS 

7, 14 and 21 DAS 
4.15d 

T6- Recommended rate of 
NPK Fertilizer + RR of 
NEB-88+ Seed Treatment 
+ Foliar Spray

120-40-30
625 ml/ha
5 ml/kg 

8 ml/16 L water 

0 DAS and 25 DAS 
25 DAS 
0 DAS 

7, 14 and 21 DAS 

8.61a 



XII. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 NEB-88 inorganic fertilizer as seed treatment, foliar spray and blended with the 

different amount of urea fertilizer was evaluated in order to determine the effect on growth 

and yield performance of corn. A field experiment was conducted from July 2020 to 

November 2020.  

The study was designed to six treatments includes different rate of NEB as foliar spray, 

seed treatment and blended on Urea and recommended rate of inorganic fertilizer: (T1) - 

Untreated (No fertilizer); (T2) –  RR (NPK) alone at (0 and 25) DAS; ( T3) – ½ RR Urea 

+ RR (PK) at (0 and 25) DAS; (T4) - ST (5 ml/kg seed) +  RR (PK) + 625 ml/ha of NEB-

88 blended on ½ RR Urea at  25 DAS + foliar spray (8 ml/16L water) at (7, 14 and 21) 

DAS; (T5) - ST (5 ml/kg seed) + 625 ml/ha of NEB-88 blended on sand as a carrier at 25 

DAS+ foliar spray (8 ml/16L water) at (7, 14 and 21) DAS and (T6) - ST (5 ml/kg seed) + 

RR (NPK) + 625 ml/ha of NEB-88 blended on RR Urea at  25 DAS + foliar spray (8 ml/16L 

water) at (7, 14 and 21) DAS, respectively. 

 

 

The following are substantial findings observed on the duration of the study trial.  

➢ Evaluation of six treatments revealed that the plants applied with NEB-88 in 

combination with RRIF increased all agronomic parameters and grain yield. The 

increase in grain yield was statistically significant among treatment combinations.  

➢ The highest yield was obtained from the rate of ST (5 ml/kg seed) + RR (NPK) + 625 

ml/ha of NEB-88 blended on  RR Urea at 25 DAS + foliar spray (8 ml/16L water) at 

(7, 14 and 21) DAS that produced 8.61 tons/ha that had significant increase over all 

remaining treatments.  

➢ The unfertilized control plants that was evaluated produced the shortest plant (30 DAS 

and at harvest), fewest number of ear, lightest plant biomass, lowest number of plant 

and ear, lightest weight of ear with and without husk and lowest grain yield compared 

to plants with treatment combinations applied with inorganic fertilizer particularly with 

NEB-88. 



➢ Based on the results, in order to produce the maximum yield of 8.61 tons/ha, the

application of NEB-88 applied at the rate of ST (5 ml/kg seed) + RR (NPK) + 625

ml/ha of NEB-88 blended on RR Urea at 25 DAS + foliar spray (8 ml/16L water) at (7,

14 and 21) DAS is recommended.



Table 10a. Summary of agronomic data and grain yield  

TREATMENTS 
Plant 

height at 

30 DAS 

(cm) 

Plant 

height at 

harvest 

(cm) 

Ear 

length, 

cm 

Plant 

biomass, 

kg 

Number 

of plants 

per 40 m2  

T1 – Control    45.83e 180.57e 8.02e 3.33e 188.25c 
T2 – Recommended Rate of 
NPK fertilizer alone 102.84b 261.70bc 18.64b 6.28b 211.75ab 

T3 – ½ Urea + 
Recommended rate of PK 
fertilizer 

94.13c 248.45cd 16.71c 5.95c 208.25b 

T4 - ½ Urea +      
Recommended rate of PK 
fertilizer + RR of NEB-88 

115.43a 274.31ab 21.25a 7.21a 219.50a 

T5 – Recommended    rate 
of NEB-88 alone  88.27d 242.80d 14.58d 5.64d 218.75a 

T6 – Recommended  rate of 
NPK Fertilizer+ RR of 
NEB-88  

119.21a 282.50a 22.43a 7.32a 221.00a 

CV% 4.02 2.57 3.73 1.63 1.95 

LSD (0.05) 8.71 14.65 1.45 0.22 9.45 
 
 
Table 10b. Summary of agronomic data and grain yield  

TREATMENTS 
Number of 

ears per 40 

m2 

Weight of 

fresh ears 

w/husk, kg 

Weight of 

fresh ears 

w/o husk, kg 

Grain Yield 

(tons/ha) 

T1 – Control    185.25d 13.00e 11.61e 1.57e 
T2 – Recommended Rate of 
NPK fertilizer alone 210.00bc 58.15b 51.96b 6.79b 

T3 – ½ Urea + 
Recommended rate of PK 
fertilizer 

206.25c 50.70c 45.29c 5.90c 

T4 - ½ Urea +      
Recommended rate of PK 
fertilizer + RR of NEB-88 

218.25ab 71.85a 64.16a 8.39a 

T5 – Recommended    rate 
of NEB-88 alone  217.25ab 35.58d 31.72d 4.15d 

T6 – Recommended  rate of 
NPK Fertilizer+ RR of 
NEB-88  

220.00a 73.75a 65.85a 8.61a 

CV% 1.76 2.26 2.26 2.41 

LSD (0.05) 8.48 2.62 2.33 0.32 
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Appendix Table 1a. Average plant height (cm) at 30 DAS based on 10 randomly selected sample plants 
as affected by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control    - - - 45.37 46.38 41.36 50.21 183.32 45.83e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 96.23 102.37 107.10 105.67 411.37 102.84b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 88.69 90.21 101.39 96.23 376.52 94.13c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 111.26 114.83 119.27 116.36 461.72 115.43a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 89.28 90.21 88.23 85.34 353.06 88.27d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 120.13 118.74 115.78 122.18 476.83 119.21a 

CV%         4.02 

LSD (0.05)         8.71 
 
 

Appendix Table 1b. Analysis of variance on average plant height (cm) at 30 DAS based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3       64.5197     21.5066  1.50 3.29 5.42 
Treatment 5 14102.4970 2820.4994 196.15**     2.90 4.56 
Error 15     215.6893     14.3793    
Total 23 14382.7059  625.3350    

** = Highly significant 
 
 
 
 



Appendix Table 2a. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment

Application Rate Replication

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control   - - - 178.01 167.61 200.81 175.83 722.26 180.57e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 261.36 259.36 267.21 258.87 1046.80 261.70bc 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 249.49 251.31 248.61 244.37 993.78 248.45cd 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 270.68 280.34 274.01 272.19 1097.22 274.31ab 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 239.37 241.12 246.34 244.37 971.20 242.80d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 281.23 288.64 283.74 276.38 1129.99 282.50a 

CV% 2.57 

LSD (0.05) 14.65 

Appendix Table 2b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 
SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3     227.8019     75.9340   1.86 3.29 5.42 
Treatment 5 26574.1860 5314.8372 130.53** 2.90 4.56 
Error 15     610.7420     40.7161  
Total 23 27412.7300 

** = Highly significant 



Appendix Table 3a. Average ear length (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control    - - - 7.23 8.33 8.42 8.11 32.09 8.02e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 18.64 19.26 18.72 17.93 74.55 18.64b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 16.87 17.28 17.36 15.34 66.85 16.71c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 20.82 21.38 21.16 21.64 85.00 21.25a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 15.23 14.16 14.05 14.87 58.31 14.58d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 21.89 22.41 22.35 23.08 89.73 22.43a 

CV%         3.73 

LSD (0.05)         1.45 
 
 
 

Appendix Table 3b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly selected 
sample plants as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3     0.4898     0.1633 0.41 3.29 5.42 
Treatment 5 547.1205 109.4241 274.02** 2.90 4.56 
Error 15     5.9899     0.3993    
Total 23 553.6003     

** = Highly significant 
 
 

 



Appendix Table 4a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected by 
the different fertilizer treatments.  

Treatment

Application Rate Replication

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control   - - - 3.35 3.30 3.40 3.25 13.30 3.33e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 6.25 6.35 6.30 6.20 25.10 6.28b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 6.10 6.00 5.80 5.90 23.80 5.95c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 7.15 7.20 7.25 7.22 28.82 7.21a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 5.80 5.60 5.55 5.60 22.55 5.64d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 7.21 7.35 7.48 7.25 29.29 7.32a 

CV% 1.63 

LSD (0.05) 0.22 

Appendix Table 4b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected 
sample plants as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3 0.0199  0.0066 0.71 3.29 5.42 
Treatment 5 42.2106   8.4421 899.80** 2.90 4.56 
Error 15 0.1407 0.0094 
Total 23 42.3712 1.8422 

** = Highly significant 



Appendix Table 5a. Number of plants harvested per 1 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 

Application Rate Replication 

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control    - - - 189.00 179.00 201.00 184.00 753.00 188.25c 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

- - - 212.00 210.00 216.00 209.00 847.00 211.75ab 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 211.00 205.00 213.00 204.00 833.00 208.25b 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 221.00 220.00 219.00 218.00 878.00 219.50a 

T5 -Recommended    
rate of NEB-88 
alone  

625 5 8 216.00 220.00 218.00 221.00 875.00 218.75a 

T6 -Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 223.00 220.00 221.00 220.00 884.00 221.00a 

CV%         1.95 

LSD (0.05)         9.45 
 
 
 

Appendix Table 5b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3    125.8333   41.9444 2.48 3.29 5.42 
Treatment 5  3030.5000 606.1000 35.77** 2.90 4.56 
Error 15    254.1667   16.9444    
Total 23  3410.5000     

** = Highly significant 
 
 



Appendix Table 6a. Number of ears harvested per 40m2 harvest area per plot as affected by the 
different fertilizer treatments.

Treatment

Application Rate Replication

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control   - - - 182.00 179.00 198.00 182.00 741.00 185.25d 
T2 -Recommended 
Rate of NPK 
fertilizer alone 

- - - 210.00 206.00 215.00 209.00 840.00 210.00bc 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 208.00 203.00 211.00 203.00 825.00 206.25c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 220.00 218.00 219.00 216.00 873.00 218.25ab 

T5 -Recommended    
rate of NEB-88 
alone  

625 5 8 214.00 217.00 218.00 220.00 869.00 217.25ab 

T6 -Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 222.00 220.00 220.00 218.00 880.00 220.00a 

CV% 1.76 

LSD (0.05) 8.48 

Appendix Table 6b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as affected 
by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3   142.3333   47.4444 3.48 3.29 5.42 
Treatment 5 3383.0000 676.6000  49.59** 2.90 4.56 
Error 15   204.6667  13.6444 
Total 23 3730.0000 

** = Highly significant



Appendix Table 7a. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by 
the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control    - - - 12.30 12.70 14.20 12.80 52.00 13.00e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 57.60 58.70 60.20 56.10 232.60 58.15b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 52.10 49.30 50.20 51.20 202.80 50.70c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 72.80 72.20 70.90 71.50 287.40 71.85a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 35.90 36.40 36.20 33.80 142.30 35.58d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 75.00 74.40 73.70 71.90 295.00 73.75a 

CV%         2.26 

LSD (0.05)         2.62 
 
 
 

Appendix Table 7b. Analysis of variance on weight (kg) of fresh ears with husk per 40m2 harvest area per  
plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3         7.6713       2.5571      1.96   3.29 5.42 
Treatment 5 10735.8121 2147.1624 1642.71** 2.90 4.56 
Error 15       19.6063       1.3071    
Total 23 10763.0896       

** = Highly significant 
 
 
 

 



Appendix Table 8a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

Treatment

Application Rate Replication

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control   - - - 10.95 11.40 12.70 11.40 46.45 11.61e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 51.50 52.42 53.80 50.10 207.82 51.96b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 46.50 44.05 44.90 45.70 181.15 45.29c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 65.10 64.45 63.30 63.80 256.65 64.16a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 31.92 32.51 32.30 30.15 126.88 31.72d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 67.00 66.40 65.80 64.20 263.40 65.85a 

CV% 2.26 

LSD (0.05) 2.33 

Appendix Table 8b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area 
per plot as affected by the different fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3   6.4026 2.1342 2.06 3.29 5.42 
Treatment 5 8565.6185 1713.1237 1652.35** 2.90 4.56 
Error 15 15.5517  1.0368 
Total 23 8587.5728 

** = Highly significant 



Appendix Table 9a. Computed grain yield tons per hectare as affected by the different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean Blended 
on 

Urea, 
ml/ha 

Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 

ml/16 L 
water 

I II III IV 

T1 – Control    - - - 1.48 1.54 1.72 1.54 6.28 1.57e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

- - - 6.71 6.83 7.10 6.53 27.17 6.79b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

- - - 6.06 5.74 5.85 5.95 23.60 5.90c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

625 5 8 8.51 8.43 8.28 8.34 33.56 8.39a 

T5 – Recommended    
rate of NEB-88 
alone  

625 5 8 4.17 4.25 4.22 3.94 16.58 4.15d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

625 5 8 8.76 8.68 8.60 8.39 34.43 8.61a 

CV%         2.41 

LSD (0.05)         0.32 
 
 
 

Appendix Table 9b. Analysis of variance on computed grain yield tons per hectare as affected by the different 
fertilizer treatments.  

SOURCE OF 

VARIATION 

df SS MS F value F tabular 

.05 .01 

Replication 3     0.1216   0.0405      2.00 3.29 5.42 
Treatment 5 144.6245 28.9249 1425.34** 2.90 4.56 
Error 15    0.3044   0.0203    
Total 23 145.0506     

** = Highly significant 
 
 
 
 
 



PICTURES 



Figure 1. Representative sample plot per treatment at 20 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1-Control T2- Recommended Rate of NPK fertilizer alone 

T3-½ Urea + Recommended rate of PK fertilizer 
T4- ½ Urea + Recommended rate of PK fertilizer + 

RR of NEB-88 blended on fertilizer + seed 
treatment & foliar spraying 

T5- Recommended rate of NEB-88 alone blended 
on sand carrier + seed treatment & foliar spraying 

T6- Recommended rate of NPK Fertilizer+ RR of 
NEB-88 blended on fertilizer + seed treatment & 

foliar spraying 



Figure 2. Representative sample plot per treatment at 30 DAS 

T1-Control T2- Recommended Rate of NPK fertilizer alone 

T3-½ Urea + Recommended rate of PK fertilizer 
T4- ½ Urea + Recommended rate of PK fertilizer + 

RR of NEB-88 blended on fertilizer + seed 
treatment & foliar spraying 

T5- Recommended rate of NEB-88 alone blended 
on sand carrier + seed treatment & foliar spraying 

T6- Recommended rate of NPK Fertilizer+ RR of 
NEB-88 blended on fertilizer + seed treatment & 

foliar spraying



Figure 3. Representative sample plot per treatment at 40 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1-Control T2- Recommended Rate of NPK fertilizer alone 

T3-½ Urea + Recommended rate of PK fertilizer 
T4- ½ Urea + Recommended rate of PK fertilizer + 

RR of NEB-88 blended on fertilizer + seed 
treatment & foliar spraying 

T5- Recommended rate of NEB-88 alone blended 
on sand carrier + seed treatment & foliar spraying 

T6- Recommended rate of NPK Fertilizer+ RR of 
NEB-88 blended on fertilizer + seed treatment & 

foliar spraying 



Figure 4. Representative sample ears based on 10 sample plants 

T1-Control T2- Recommended Rate of NPK fertilizer alone 

T3-½ Urea + Recommended rate of PK fertilizer 
T4- ½ Urea + Recommended rate of PK fertilizer + 

RR of NEB-88 blended on fertilizer + seed 
treatment & foliar spraying 

T5- Recommended rate of NEB-88 alone blended 
on sand carrier + seed treatment & foliar spraying 

T6- Recommended rate of NPK Fertilizer+ RR of 
NEB-88 blended on fertilizer + seed treatment & 

foliar spraying



   Figure 5. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 10 DAS 



Experimental view of area at 20 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 30 DAS 



Experimental view of area at 40 DAS 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at maturity stage 



Figure 6.  Field activities 

Sowing of corn seeds Fertilizer application at side dress 

Measuring plant height at 30 DAS Measuring plant height at maturity 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Harvesting of corn ear Removal of corn husk 

Measuring length of corn ear Threshing of corn ear 
 



Determining the Optimal Dosage and Number of Applications of NEB 

Root Exudates on the Growth and Yield of Corn (Zea mays)  
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Determining the Optimal Dosage and Number of Applications of NEB 

Root Exudates on the Growth and Yield of Corn (Zea mays)  
 

 

Belinda G. Elming 

 

ABSTRACT 

This study was conducted to evaluate the optimal number of dosages, timing 
of applications, and dosage rates of NEB Root Exudates (“NEB”) on the growth 
and yield corn. 
 

The objective of this study is to determine the optimal timing and dosage of  NEB 
with 2, 3 or 4 foliar applications, with or without NEB seed treatment.  As a 
reference, one treatment included NEB applied by soil application, blending NEB 
on inorganic fertilizer granules.   

Research findings showed that T4, seed treatment and 4 foliar applications 
increased all agronomic characteristics of corn such as plant height, ear length and 
diameter, number of ear and plant and weight of fresh ears with and without husk, 
and the grain yield increased from mainl 8.11 tons/ha to 12.55 tons/ha, a statistically 
significant increase of 4.44 tons/ha.    

Research outcomes revealed that in order to produce the highest grain yield of 12.55 
tons per hectare, application of NEB applied as a seed treatment and four foliar 
applications at 10, 25, 45 and 60 DAT is recommended (T4). 

 

 

  

 

 

 

 

 

 

 

 



I. INTRODUCTION

Corn is the second most productive crop of the Philippines, reaching 7,770 metric 

tons on 2.61 million hectares in 2014 after a nearly constant increasing productivity since 

2003 (Figure 8A) (Bureau of Agricultural Statistics, 2008, 2011; Gerpacio, Labios, Labios, 

& Diangkinay, 2004; Philippine Statistics Authority, 2015). 

However, despite this increase of productivity, corn production in the Philippines 

is still low and inefficient compared to other major corn-producing countries like Thailand 

or United States (Bureau of Agricultural Research, 2011). The Philippine corn sector takes 

also a part in this difference of productivity because of a lack of adoption of new 

technologies such as insufficient fertilizer and to solve this problem, proper management 

of nutrient application is necessary.  

NEB Root Exudates promotes growth and development of the whole plants, 

including larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. 

This study was conducted to determine the optimal timing combination of foliar 

applications of NEB on the growth and yield corn. 

II. OBJECTIVES

1. Determine the optimal timing and dosage rate combination of NEB on corn.

III. TIME AND PLACE OF THE STUDY

The study was conducted at Barangay Gabaldon, Science City of Munoz, Nueva 

Ecija from December 2020 to April 2021. 

IV. METHODOLOGY

Cultural Management 

a. Land Preparation

Approximately 4,000 m2 plane farm area was thoroughly prepared by 

alternate plowing and harrowing operations using a mechanical farm tractor. 



Well prepared land was done to obtain good soil tilth and soil condition for 

better root development and to minimize weeds.  

 

b. Crop Variety and Planting Method 

Hybrid corn variety (Glyphosate-ready) with 95-110 days maturity was 

procured from a registered seed supplier and used in this trial.  One to two corn 

seeds were directly planted in furrows at a distance of 75 cm x 20 cm between 

rows and hills, respectively. Corn seeds were planted at about 8 centimeter depth 

to ensure the best germination and seedling development.  

 

c.       Fertilization 
 The application of recommended inorganic fertilizer were followed using 

the 14-14-14 and 46-0-0 (Urea). NEB were applied by seed treatment, foliar 

spray and blended on inorganic fertilizer as stated in the treatment summary.   

 

d. Pest and Weed Control    

Control of insect pests were done using the registered and recommended 

rates of insecticides for corn. Off-barring and hilling up was implemented to 

cover fertilizer applied on the plants and control weeds. Weed control was also 

done through the use of registered herbicides in controlling the weeds when 

necessary. 

 

e.       Drainage and Irrigation 

Irrigation was done immediately after planting in which the moisture was 

not adequate to effect germination. Next irrigation was followed when needed 

especially during vegetative and early reproduction stage. 

 

f.       Harvesting 

Harvesting was manually done at maturity stage of the grain at 105 days 

after planting/sowing. 

 



V. Treatment Summary

The following treatment summary including the rates and time of application were 
evaluated: 

VI. Experimental Design

This study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (3) blocks representing replication and each block was further 

subdivided into eight (14) plots where the different treatments were randomly assigned. 

Dimensions of each plots were measured 6m by 10m and a one-meter distance was 

provided between blocks and treatment plots.  



VII. Gathered Data 

 

Agronomic data were measured using randomly selected samples per harvest area 

per plot and at harvest were based on 40 m2 harvest area. 

1. Average plant height (cm) at harvest – Height of plant per plot at harvest were 

measured based on 10 randomly selected sample plant per plot.  

2. Average ear length (cm) - length of 10 representative samples plants per plot was 

taken and recorded. 

3. Biomass weight (kg) - weight of plant biomass were obtained based on 10 

representative sample plants per plot. 

4. Ear diameter (cm) – Ear diameter were measured and recorded based on 10 

randomly selected sample plants per plot. 

5. Number of kernels per ear – number of kernels per ear were obtained based on 10 

randomly selected sample plants per plot.  

6. Number of plants from 40 m2 area were harvested and counted per plot. 

7. Number of ears from 40 m2 area were harvested and counted per plot. 

8. Weight (kg) of fresh ears with husk from 40 m2 area per plot were taken and 

recorded. 

9. Weight (kg) of fresh ears without husk from 40 m2 area per plot were also gathered 

and recorded. 

10. Grain yield in tons per hectare was computed based on 40 m2 harvest area per plot. 

 

 

VIII. Statistical Analysis 

 Collected data was statistically analyzed using Statistical Tool for Agricultural 

Research (STAR) following the analysis of variance (ANOVA) for a Randomized 

Complete Block Design (RCBD). Comparison among treatment means were done using 

Tukeys's Honest Significant Difference (HSD) Test at P=0.05 confidence level.  

 

 

 



IX. Experimental Field Lay-out

T11 T10 T8 

T5 T13 T2 

T1 T14 T11 

T4 T4 T13 

T14 T12 T12 

T6 T6 T7 

T8 T1 T1 

T9 T7 T5 

T2 T3 T4 

T3 T8 T14 

T7 T5 T10 

T10 T9 T6 

T12 T2 T3 

T13 T11 T9 

I II III 



X. Results and Discussions 

 

Tables 1 to 10 showed the significant results of the study trial and discussions on 

the effect provided by the combination of different application rate of NEB as foliar, 

blended with recommended rate of inorganic fertilizer (RRIF) and seed treatment at 

varying number and timing of application on the growth and yield of yellow corn variety.    

Average plant height, cm 

The effect of different treatment combinations on plant height at harvest presented 

on Table 1 and statistical analysis. revealed highly significant differences among 

treatments, (Appendix Table 1b.).  

Comparison among means revealed that the plants attained a significantly tallest 

plant at harvest was the treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

with an average of 264.60 cm. This was followed by the plants applied at the rate of (5 

ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T7) that were not significant to each other, however 

gained a significantly taller plant height and were also comparable to the plants applied at 

the rate of 1300 ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14). 

Plants applied with treatment combinations of (5 ml/kg seed) Seed Treatment + 250 

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) and 

480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at basal and side dress (T11) 

were not significant to each other however, attained a significantly taller plant height and 

were also comparable to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T6) that had also no significant effect 

to each other. In addition, the plants applied with 320 ml/ha NEB at (10 and 25) DAT + 

400 kg/ha NPK at basal and side dress (T8) was also provided a significantly taller plant 

height that was similar to (T13) and (T6).  

Moreover, the treatment combination of 480 ml/ha NEB at (25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T12) gained a significantly tall plant height and 



followed by the plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T9) which was comparable to the plants applied at the 

rate of 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at basal and side dress (T10) 

and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T5). 

On the other hand, among all treatment combinations had significantly taller plant 

at harvest over the control plants applied at the rate of 400 kg/ha NPK at basal and side 

dress (T1) that produced a shortest plant with an average of 222.47 cm.  

 
Table 1. Average plant height (cm) at harvest based on 10 randomly selected sample plants as affected by the different 
fertilizer treatments. 

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 219.64 222.37 225.41 667.42 222.47h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 258.34 258.12 258.12 774.58 258.19bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 259.23 263.21 262.87 785.31 261.77ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 258.36 268.32 267.12 793.80 264.60a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 245.34 247.11 245.37 737.82 245.94g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 255.36 255.84 256.48 767.68 255.89bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 261.38 258.24 262.89 782.51 260.84ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 253.26 255.83 255.16 764.25 254.75cde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 251.36 253.12 249.84 754.32 251.44efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 248.36 250.86 247.23 746.45 248.82fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 258.24 257.97 256.37 772.58 257.53bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 253.26 255.14 252.93 761.33 253.78def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 254.25 258.45 256.74 769.44 256.48bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 260.21 259.87 260.11 780.19 260.06abc 

 CV%         0.77 

 HSD (0.05)         5.89 

 

Average ear length (cm) at harvest 

 Table 2 presented the results on average ear length at harvest as affected by 

different treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 



Table 2b). Control plants and all treatment combinations applied obtained ear length with 

a mean ranges from 17.55 cm. to 22.09 cm, respectively.  

Comparison among means presented that the plants applied at the rate of (5 ml/kg 

seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T4) gained significantly longest ears at harvest however, comparable 

to the plants applied at the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 

25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3) and 640 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) that had no 

significance to each other with a mean value of 22.09 cm., 21.49 cm. and 21.45 cm., 

respectively. 

Similar to the above-mentioned treatments, the plants applied at the rate of 1300 

ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) 

Seed Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T2) obtained a significantly longer ears at harvest. Remarkably, treatments 

at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at basal and side 

dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T13), 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T6), 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress 

(T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T12) had no significant effect to each other however, gave a significantly long ears at 

harvest which ranges from 20.88 cm. to 20.44 cm..  

Moreover, the plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 

400 kg/ha NPK at basal and side dress (T9) also obtained a significantly long ears of 20.16 

cm. however comparable to the plants applied at the rate of 320 ml/ha NEB at (25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T5).  

Among all treatments had longer ears over the control plants at the rate of 400 kg/ha 

NPK at basal and side dress (T1) with a mean length of 17.55 cm.  

 

 

 



Table 2. Average ear length (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 
the different fertilizer treatments.  

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 17.21 17.43 18.02 52.66 17.55f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 21.36 20.62 21.48 63.46 21.15abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 21.81 21.67 20.98 64.46 21.49ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 21.89 22.42 21.97 66.28 22.09a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 19.28 20.31 20.36 59.95 19.98e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 20.71 20.81 20.73 62.25 20.75bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 21.68 21.79 20.88 64.35 21.45ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 20.53 20.68 20.58 61.79 20.60bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 20.32 19.83 20.32 60.47 20.16cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 19.97 20.16 20.14 60.27 20.09de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 20.58 21.41 20.64 62.63 20.88bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 20.54 20.41 20.36 61.31 20.44bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 21.16 20.48 20.87 62.51 20.84bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 20.76 21.69 21.43 63.88 21.29abc 

CV% 1.85 

HSD (0.05) 1.14 

Plant biomass (kg) at harvest 

Plant biomass varied significantly among treatments which ranged from 6.79 kg to 

8.57 kg (Table 3.). Highly significant effect of different treatments on plant biomass at 

harvest was shown on Appendix table 3b.  

Comparison among means revealed that the treatment combination at the rate of (5 

ml/kg seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T4) produced significantly heaviest plant biomass of 8.05 kg 

however, comparable with the plants applied at the rate (5 ml/kg seed) Seed Treatment + 

410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3). 



Moreover, treatment combinations at the rate of 640 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T7), 1300 ml/ha NEB blended on 400 

kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 ml/ha 

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) produced 

a significantly heavier plant biomass of 8.24 kg, 8.12 kg and 7.98 kg, respectively.  

Furthermore, it was observed that plants applied at the rate of 480 ml/ha NEB at 

(10, 25 and 45) DAT + 400 kg/ha NPK at basal and side dress (T11) and 480 ml/ha NEB 

at (10, 25 and 60) DAT + 400 kg/ha NPK at basal and side dress (T13) were not significant 

to each other which obtained significantly heavy plant biomass. These treatment 

combinations were also comparable to the plants applied at the rate of 320 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T6), 320 ml/ha NEB at 

(10 and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) and 480 ml/ha NEB at (25, 

45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T12) that were also insignificant 

to each other. 

Additionally, plants applied with 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T10) were insignificant to each other gained a significantly 

light plant biomass and also similar to the plants applied at the rate of 160 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T5). 

On the other hand, among all treatments had heavier plant biomass over the control 

plants at the rate of 400 kg/ha NPK at basal and side dress (T1) with a mean of 6.79 kg at 

harvest.  
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Table 3. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments.  

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 6.73 6.85 6.80 20.38 6.79h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 8.05 7.90 8.00 23.95 7.98cde 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 8.40 8.36 8.50 25.26 8.42ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 8.67 8.55 8.48 25.70 8.57a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 7.40 7.45 7.42 22.27 7.42g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 7.80 7.74 7.68 23.22 7.74ef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 8.25 8.17 8.30 24.72 8.24bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 7.72 7.85 7.65 23.22 7.74ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 7.57 7.47 7.50 22.54 7.51fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 7.43 7.54 7.40 22.37 7.46fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 7.90 7.85 8.00 23.75 7.92de 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 7.67 7.89 7.60 23.16 7.72ef 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 7.80 8.00 7.75 23.55 7.85de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 8.15 7.95 8.25 24.35 8.12cd 

 CV%         1.22 

 HSD (0.05)         0.28 

 

 

 

Ear diameter (cm) 

Table 4 presents the ear diameter and varied with a mean ranges from 4.59 cm. to 

5.47 cm.  Analysis of variance revealed a significant effect of the different treatments on 

ear diameter based on 10 sample plants per plot, (Appendix Table 4b).  

Application of the fertilizer treatment combinations at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly biggest ear diameter with an average of 5.47 cm. 

however, comparable to the plants applied at the rate of (5 ml/kg seed) Seed Treatment + 



410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3) 

and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T7). These were followed by the plants applied at the rate of 1300 ml/ha NEB blended on 

400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) that 

were insignificant to each other and gained a significantly bigger ear diameter however, 

similar to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T11).  

Moreover, plants applied at the rate of 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) had no significant effect to each other 

but gave also a significantly bigger ear diameter however, similar to the plants applied at 

the rate of 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress 

(T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress 

(T12) based on the 10 sample plants per plot.  

Plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha NPK 

at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T10) were also insignificant to each other which gained a significantly 

big ear diameter among other treatment combinations. However, these plants were also 

comparable to the treatment combination of 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T5) that gave a significantly small ear diameter 

however, bigger than the control plants applied with 400 kg/ha NPK at basal and side dress 

(T1).  



Table 4a. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments. 

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 4.51 4.60 4.67 13.78 4.59h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 5.20 5.33 5.28 15.81 5.27bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 5.32 5.28 5.46 16.06 5.35ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 5.37 5.48 5.57 16.42 5.47a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 4.87 4.92 4.98 14.77 4.92g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 5.10 5.15 5.21 15.46 5.15cdef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 5.31 5.25 5.40 15.96 5.32abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 5.08 5.17 5.10 15.35 5.12def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 5.03 5.00 5.06 15.09 5.03fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 5.05 4.89 5.09 15.03 5.01fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 5.18 5.26 5.22 15.66 5.22bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 5.05 5.12 5.00 15.17 5.06efg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 5.12 5.21 5.18 15.51 5.17cdef 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 5.21 5.36 5.31 15.88 5.29bcd 

CV% 1.16 

HSD (0.05) 0.17 

Number of kernels per ear 

Presented on Table 5 the data on the number of kernels based on 10 sample plants 

per plot as affected by different fertilizer treatment combinations. A highly significant 

result was obtained showed on Appendix Table 5b. 

The results revealed that the treatment combination at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly highest number of kernels with a mean of 740.70 

however, significantly comparable to the plants applied with  a5 ml/kg seed) Seed 

Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 



side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T7). These were followed by the plants applied at the rate of 1300 ml/ha 

NEB blended on 400 kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed 

Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 

side dress (T2) that obtained a significantly higher number of kernels based on 10 sample 

plants per plot.  

Moreover, plants applied with 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T6) that were insignificant to each other also gained a 

significantly higher number of kernels however comparable to the plants applied at the rate 

of 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) and 

480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T12) 

that also no significant effect to each other.  

Furthermore, plants applied at the rate of 320 ml/ha NEB at (25 and 45) DAT + 400 

kg/ha NPK at basal and side dress (T9), 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T5) produced a significantly high number of kernels 

based on 10 sample plants per plot.  

On the other hand, control plants at the rate of 400 kg/ha NPK at basal and side 

dress (T1) produced statistically lowest number of kernels with a mean of 539.83. 

 

 

 

 

 

 

 

 

 

 



Table 5. Number of kernels per ear at harvest based on 10 randomly selected sample ear per plot as affected by the 
different fertilizer treatments. 

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 549.60 541.30 528.60 1619.50 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 687.70 708.30 702.40 2098.40 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 721.50 732.80 727.40 2181.70 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 734.80 747.60 739.70 2222.10 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 645.20 632.80 638.70 1916.70 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 668.50 687.40 698.20 2054.10 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 719.60 698.70 720.90 2139.20 713.07abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 675.20 683.10 668.70 2027.00 675.67def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 662.30 670.80 659.70 1992.80 664.27efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 648.40 650.60 645.20 1944.20 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 678.70 711.30 686.20 2076.20 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 665.40 672.60 681.50 2019.50 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 673.80 694.20 705.30 2073.30 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 712.60 693.40 716.70 2122.70 707.57bc 

 CV%         1.55 

 HSD (0.05)         31.54 

 
 
 
 
 
 

Number of plants harvested from 40m2 per plot 

 

Presented on Table 6 the data on the number of plants harvested from 40m2 per plot 

as affected by different fertilizer treatment combinations. A highly significant result was 

obtained showed on Appendix Table 4b.  

The results revealed that the treatment combination at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced significantly highest number of plants harvested from 40m2 

per plot with a mean of 238.00 however, significantly comparable to the plants applied at 



the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T3) and 640 ml/ha NEB at (10, 25, 45 and 60) DAT 

+ 400 kg/ha NPK at basal and side dress (T7) that had no significant effect to each other.

These were followed by the plants applied at the rate of 1300 ml/ha NEB blended on 400

kg/ha NPK at basal and side dress (T14) and (5 ml/kg seed) Seed Treatment + 250 ml/ha

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) that were

also similar to each other and provided also a significantly higher number of plants

harvested from 40m2 per plot.

Moreover, plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 

400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) had no significant effect to each other 

however  gained a significantly high  number of plants harvested from 40m2 per plot that 

were comparable to the rest treatment combinations except to the control plants 400 kg/ha 

NPK at basal and side dress (T1) that produced a significantly fewest number of plants 

harvested from 40m2 per plot with a mean of 220.00. 



Table 6. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 220.00 222.00 218.00 660.00 220.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 233.00 237.00 237.00 707.00 235.67abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 238.00 237.00 237.00 712.00 237.33ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 240.00 236.00 238.00 714.00 238.00a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 230.00 233.00 227.00 690.00 230.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 232.00 234.00 235.00 701.00 233.67abcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 240.00 235.00 237.00 712.00 237.33ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 230.00 234.00 232.00 696.00 232.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 231.00 230.00 230.00 691.00 230.33de 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 230.00 234.00 228.00 692.00 230.67cde 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 235.00 237.00 233.00 705.00 235.00abcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 231.00 232.00 231.00 694.00 231.33cde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 235.00 234.00 234.00 703.00 234.33abcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 235.00 236.00 237.00 708.00 236.00abc 

CV% 0.80 

HSD (0.05) 5.61 

Number of ears harvested from 40m2 per plot 

Table 7 presents the number of ears harvested from 40m2 per plot and varied with 

a mean ranges from 352.00 to 444.67.  Analysis of variance revealed a significant effect of 

the different treatment combinations on number of ears harvested from 40m2 per plot, 

(Appendix Table 7b).  

Application of the fertilizer treatment combinations at the rate of (5 ml/kg seed) 

Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T4) produced a significantly highest number of ears harvested with an 

average of 444.67 per 40m2 per plot however, comparable to the plants applied at the rate 

of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T3), 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 



kg/ha NPK at basal and side dress (T7) and 1300 ml/ha NEB blended on 400 kg/ha NPK 

at basal and side dress (T14) that were not insignificant to each other.  

Plants applied at the rate of (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) also produced a 

significantly higher number of ears harvested per 40m2 per plot but comparable to the 

treatment combinations of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha NPK at 

basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T6) which were also no significant differences to each other.  

Moreover, plants applied at the rate of 320 ml/ha NEB at (10 and 25) DAT + 400 

kg/ha NPK at basal and side dress (T8) and 480 ml/ha NEB at (25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T12) had no significant effect to each other however 

obtained a significantly high number of ears harvested per 40m2 per plot. These were also 

similar to the treatment combinations of 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9), 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T10) and 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T5).  

On the other hand, control plants at the rate of 400 kg/ha NPK at basal and side 

dress (T1) revealed a significantly lowest number of ears harvested from 40m2 per plot with 

a mean value of 352.00.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 7. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 352.00 355.00 349.00 1056.00 352.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 422.00 428.00 430.00 1280.00 426.67bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 433.00 426.00 437.00 1296.00 432.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 455.00 436.00 443.00 1334.00 444.67a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 402.00 407.00 397.00 1206.00 402.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 421.00 415.00 427.00 1263.00 421.00bcd 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 428.00 431.00 434.00 1293.00 431.00ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 419.00 409.00 423.00 1251.00 417.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 419.00 402.00 416.00 1237.00 412.33cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 409.00 413.00 400.00 1222.00 407.33de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 422.00 432.00 420.00 1274.00 424.67bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 418.00 411.00 416.00 1245.00 415.00bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 428.00 423.00 418.00 1269.00 423.00bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 432.00 426.00 434.00 1292.00 430.67ab 

 CV%         1.42 

 HSD (0.05)         17.81 

 

 

Weight (kg) of fresh ears with husk harvested from 40m2 per plot 

Table 8 presents the average weight of ears with husk harvested from 40m2 per plot 

as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears with husk harvested from 40m2 per plot, (Appendix Table 8b).  

The fertilizer treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4) 

gained significantly heaviest weight of ears with husk that were harvested from 40m2 per 

plot with a mean value of 122.40 kg. However, It was comparable to the plants applied at 

the rate of (5 ml/kg seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T3) with a mean value of 118.00 kg. 



These were followed by the plants applied at the rate of 640 ml/ha NEB at (10, 25, 

45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) and 1300 ml/ha NEB 

blended on 400 kg/ha NPK at basal and side dress (T14) that had no significance to each 

other but produced a significantly heavier weight of ears with husk that were harvested 

from 40m2 per plot. 

Plants applied at the rate of (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at 

(10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T2) also produced a 

significantly heavier weight of ears with husk that were harvested from 40m2 per plot 

however, comparable to the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) 

DAT + 400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 

60) DAT + 400 kg/ha NPK at basal and side dress (T6).

Moreover, the treatment combinations applied at the rate of 320 ml/ha NEB at (10 

and 25) DAT + 400 kg/ha NPK at basal and side dress (T8) gained a significantly heavy 

weight of ears with husk that were harvested from 40m2 per plot but gave a comparable 

effect to the plants applied at the rate 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T12) and 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T9).  

On the other hand, light weight of ears with husk that were harvested from 40m2 

per plot produced by the plants applied at the rate of 320 ml/ha NEB at (25 and 60) DAT 

+ 400 kg/ha NPK at basal and side dress (T10) however, similar to the plants applied at the

rate of 160 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress

(T5) with a mean values of 97.63 kg and 95.03 kg, respectively.

Conversely, control plants revealed a significantly lightest weight of ears with husk 

that were harvested from 40m2 per plot among all other treatment combinations with a 

mean value of 81.55 kg.  



Table 8. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments.  

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 80.90 82.60 81.20 244.70 81.57j 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 111.50 113.20 113.50 338.20 112.73cd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 118.30 116.30 119.40 354.00 118.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 125.20 120.10 121.90 367.20 122.40a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 95.10 96.30 93.70 285.10 95.03i 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 107.80 106.20 109.50 323.50 107.83def 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 116.57 117.30 118.20 352.07 117.36bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 104.70 102.10 105.80 312.60 104.20efg 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 102.80 98.40 102.20 303.40 101.13gh 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 98.10 99.10 95.70 292.90 97.63hi 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 109.30 111.90 108.70 329.90 109.97d 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 104.20 102.40 103.10 309.70 103.23fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 110.40 109.20 107.30 326.90 108.97de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 117.80 114.20 118.20 350.20 116.73bc 

CV% 1.56 

HSD (0.05) 5.02 

Weight (kg) of fresh ears without husk harvested from 40m2 per plot 

Table 9 presents the average weight of ears without husk harvested from 40m2 per 

plot as affected by the different treatment combinations. Analysis of variance revealed 

significant differences obtained on the effect of the different treatments on weight (kg) of 

ears without husk harvested from 40m2 per plot, (Appendix Table 9b).  

Application of treatment combinations at the rate of (5 ml/kg seed) Seed Treatment 

+ 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4)

revealed a significantly heaviest weight of ears without husk harvested from 40m2 per plot

with a mean value of 108.94 kg but comparable to the plants applied at the rate of (5 ml/kg



seed) Seed Treatment + 410 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at 

basal and side dress (T3). These were followed by the plants applied with treatment 

combinations at the rate of 1300 ml/ha NEB blended on 400 kg/ha NPK at basal and side 

dress (T14), 640 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side 

dress (T7) and (5 ml/kg seed) Seed Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T2) that had no significant effect to each 

other but produced a significantly heavier weight of ears without husk harvested from 40m2 

per plot.  

Plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT + 400 kg/ha 

NPK at basal and side dress (T11) and 480 ml/ha NEB at (10, 25 and 60) DAT + 400 kg/ha 

NPK at basal and side dress (T13) were insignificant to each other but also produced a 

significantly heavier weight of ears without husk harvested from 40m2 per plot. 

Additionally, these treatment combinations were also comparable to the plants applied with 

320 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T6). 

Moreover, the plants applied with 480 ml/ha NEB at (25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T12) and 320 ml/ha NEB at (10 and 25) DAT + 400 

kg/ha NPK at basal and side dress (T8) revealed no significance to each other however, 

produced a significantly heavy weight of ears without husk harvested from 40m2 per plot. 

These were also comparable to the treatment combinations of 320 ml/ha NEB at (25 and 

45) DAT + 400 kg/ha NPK at basal and side dress (T9) and 320 ml/ha NEB at (25 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T10).  

On the contrary, plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T5) gained a significantly light weight of 

ears without husk harvested from 40m2 per plot but significantly heavier over the control 

plants at the rate of 400 kg/ha NPK at basal and side dress (T1) with the lightest weight of 

ears without husk harvested from 40m2 per plot with a mean value of 72.60 kg.   

 
 
 
 
 
 
 
 



 

Table 9. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments.  

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 72.00 73.51 72.30 217.81 72.60h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 101.90 103.42 103.68 309.00 103.00bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 105.29 103.51 106.27 315.07 105.02ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 111.43 106.89 108.49 326.81 108.94a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 84.64 85.71 83.40 253.75 84.58g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 100.39 98.97 101.90 301.26 100.42cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 103.75 104.40 105.20 313.35 104.45bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 98.52 96.21 99.50 294.23 98.08def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 97.81 93.81 97.19 288.81 96.27ef 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 94.43 95.32 92.29 282.04 94.01f 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 100.84 103.15 100.30 304.29 101.43bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 98.97 97.37 97.99 294.33 98.11def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 102.71 101.64 99.95 304.30 101.43bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 104.84 103.42 105.20 313.46 104.49bc 

 CV%         1.46 

 HSD (0.05)         4.30 

 

 

 

 

Computed grain yield tons per hectare (t/ha) 

 

Table 10 showed a highly significant results on grain yield influenced by different 

treatment combinations evaluated. Analysis of variance revealed significant differences 

among the different treatments on grain yield (tons per ha), (Appendix Table 10b).  

Highest grain yield of 12.55 tons per hectare was produced by plants applied at the 

rate of (5 ml/kg seed) Seed Treatment + 730 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 

kg/ha NPK at basal and side dress (T4).  

This was followed by the application of (5 ml/kg seed) Seed Treatment + 410 ml/ha 

NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T3), 640 ml/ha 



NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T7) and 1300 

ml/ha NEB blended on 400 kg/ha NPK at basal and side dress (T14) that had no significant 

effect to each other but produced a significantly higher grain yield of 12.43 tons/ha, 12.41 

tons/ha and 12.41 tons/ha, respectively. It can also be noticed that these treatment 

combinations were comparable to the plants applied at the rate of (5 ml/kg seed) Seed 

Treatment + 250 ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and 

side dress (T2).  

 In addition, the plants applied at the rate of 480 ml/ha NEB at (10, 25 and 45) DAT 

+ 400 kg/ha NPK at basal and side dress (T11), 480 ml/ha NEB at (10, 25 and 60) DAT + 

400 kg/ha NPK at basal and side dress (T13) and 320 ml/ha NEB at (10, 25, 45 and 60) 

DAT + 400 kg/ha NPK at basal and side dress (T6) also revealed a significantly higher 

grain yield and had similar effect to each other.   

Moreover, plants applied with 320 ml/ha NEB at (10 and 25) DAT + 400 kg/ha 

NPK at basal and side dress (T8) gained a significantly high grain yield but comparable to 

the plants applied with 480 ml/ha NEB at (25, 45 and 60) DAT + 400 kg/ha NPK at basal 

and side dress (T12) and 320 ml/ha NEB at (25 and 45) DAT + 400 kg/ha NPK at basal 

and side dress (T9) which were insignificant to each other. These results were also similar 

with the plants applied at the rate of 320 ml/ha NEB at (25 and 60) DAT + 400 kg/ha NPK 

at basal and side dress (T10). 

 On the other hand, the plants applied at the rate of 160 ml/ha NEB at (10, 25, 45 

and 60) DAT + 400 kg/ha NPK at basal and side dress (T5) gained a significantly low grain 

yield of 9.94 tons/ha, but significantly higher over the control plants at the rate of 400 kg/ha 

NPK at basal and side dress (T1) with the lowest grain yield with a mean value of 8.11 

tons/ha.  

Increasing rate of NEB by foliar in combination to inorganic fertilizer increases 

yield of corn. It was noted that highest yield of corn was attained with optimum amount of 

nutrients needed by the plants applied at 10, 25, 45 and 60 DAT and treated seed before 

sowing/planting.  

 

 

 



Table 10. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected by the different 
fertilizer treatments.  

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 8.21 8.02 8.11 24.34 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 12.28 12.37 12.40 37.05 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 12.43 12.40 12.45 37.28 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 12.67 12.47 12.52 37.66 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 9.89 10.16 9.76 29.81 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 11.94 11.85 11.98 35.77 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 12.39 12.41 12.43 37.23 12.41ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 11.81 11.68 11.93 35.42 11.81ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 11.52 11.60 11.55 34.67 11.56fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 11.39 11.49 11.20 34.08 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 12.19 12.25 12.05 36.49 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 11.73 11.49 11.54 34.76 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 12.17 12.10 11.96 36.23 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 12.41 12.38 12.43 37.22 12.41ab 

CV% 0.89 

HSD (0.05) 0.31 



XI. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 A research study was conducted from December 2020 to April 2021.  Among 

various application combinations, NEB was applied as seed treatment, foliar spray and/or 

soil applied by blended on inorganic fertilizer.   The objective of the study was to determine 

the optimal timing and dosage of  NEB with 2, 3 or 4 foliar applications, with or without 

NEB seed treatment.  As a reference, one treatment included NEB applied by soil 

application, blending NEB on inorganic fertilizer granules.   

 

 The study was designed to fourteen treatments.  All treatments included the 

recommenbded dosage of inorganic fertilizer.   The dosage rate of NEB, method of 

application and dosage is listed in the Treatment Summary table.   The total dosage rate of 

NEB per hectare ranged from 160 ml/ha to 1,300 ml/ha.    

 

The following are the significant findings observed in this study:   

1. Evaluation of fourteen treatments revealed that the plants applied with NEB as foliar 

spray and seed treatment (T2, T3 and T4) increased all agronomic parameters and grain 

yield. The increase in grain yield was statistically significant among treatment 

combinations.  

 

2. Among these three treatments the total dosage rate of NEB was 250, 410 and 730 ml/ha 

for T2, T3 and T4 respectively.    T4, the dosage that received the highest dosage of 

730 ml/ha produced the highest yield and all agronomic metrics were statistically 

significant.   However, its very interesting to note that the yield of all three dosage rates 

were very close, as follows:  12.35 tons/ha, 12.43 tons/ha and 12.55 tons/ha for T2, T3 

and T4 respectively compared to the T1 control (No NEB) that yielded 8.11 tons/ha.   

Thus, it appears that five applications of NEB allows for significantly lower total crop 

cycle dosages. 

 

3. Treatments T5, T6 and T7 were the same as T2, T3 and T4 except the seed treatment 

application was removed.   Changing the dosage rate from 5 to 4 total season 

applications, the dosage rate of NEB in this case made a significant impact on the yield.   



The grain yield of T5, T6 and T7 was 9.94, 11.92 and 12.41 tons/ha compared to the 

T1 control (No NEB) that yielded 8.11 tons/ha.   It appears that number of applications 

impacts the dosage rate per application required for optimal response.   More research 

in this area is suggested. 

4. The highest yield was obtained from the rate of (5 ml/kg seed) Seed Treatment + 730

ml/ha NEB at (10, 25, 45 and 60) DAT + 400 kg/ha NPK at basal and side dress (T4)

that produced 12.55 tons/ha that had significant increase over all remaining treatments.

5. Finally, evaluation of the 2 and 3 foliar applications per crop cycle indicated that earlier

applications outperformed the later applications.   From this information, it appears that

starting the applications of NEB earlier in the crop growth cycle is advised for optimal

response.

6. Based on the results, in order to produce the maximum yield of 12.55 tons/ha, the

application of NEB Root Exudates applied by seed treatment at four foliar applications

at 10, 25, 45 and 60 DAT is recommended (T4).    However, reduction of the application

dosage seems to offer an interesting alternative that warrants further study.



 

Table 11a.  Summary of agronomic data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 TREATMENTS 

All treatments received the                   
recommended rate of fertilizer 

Average plant 

height (cm) 

Average ear 

length (cm) 

Plant biomass 

(kg) 

Ear diameter 

(cm) 

Number of 

kernels per ear 

T1 No NEB 222.47h 17.55f 6.79h 4.59h 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 258.19bcd 21.15abcd 7.98cde 5.27bcd 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 261.77ab 21.49ab 8.42ab 5.35ab 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 264.60a 22.09a 8.57a 5.47a 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT 245.94g 19.98e 7.42g 4.92g 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT 255.89bcde 20.75bcde 7.74ef 5.15cdef 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT 260.84ab 21.45ab 8.24bc 5.32abc 713.07abc 

T8 NEB foliar at 10 and 25 DAT 254.75cde 20.60bcde 7.74ef 5.12def 675.67def 

T9 NEB foliar at 25 and 45 DAT 251.44efg 20.16cde 7.51fg 5.03fg 664.27efg 

T10 NEB foliar at 25 and 60 DAT 248.82fg 20.09de 7.46fg 5.01fg 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT 257.53bcd 20.88bcde 7.92de 5.22bcde 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT 253.78def 20.44bcde 7.72ef 5.06efg 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT 256.48bcde 20.84bcde 7.85de 5.17cdef 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT 260.06abc 21.29abc 8.12cd 5.29bcd 707.57bc 

 CV% 0.77 1.85 1.22 1.16 1.55 

 HSD (0.05) 5.89 1.14 0.28 0.17 31.54 



Table 11b. Summary of agronomic data and grain yield. 

TREATMENTS 

All treatments received the    
recommended rate of fertilizer

Number of 

plants harvested 

per 40m2 

Number of ears 

harvested per 

40m2 

Weight (kg) of 

fresh ears with 

husk per 40m2 

Weight (kg) of 

fresh ears 

without husk 

per 40m2 

Computed grain 

yield in tons per 

hectare 

T1 No NEB 220.00f 352.00f 81.57j 72.60h 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 235.67abcd 426.67bc 112.73cd 103.00bc 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 237.33ab 432.00ab 118.00ab 105.02ab 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 
45, and 60 DAT 238.00a 444.67a 122.40a 108.94a 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT 230.00e 402.00e 95.03i 84.58g 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT 233.67abcde 421.00bcd 107.83def 100.42cde 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT 237.33ab 431.00ab 117.36bc 104.45bc 12.41ab 

T8 NEB foliar at 10 and 25 DAT 232.00bcde 417.00bcde 104.20efg 98.08def 11.81ef 

T9 NEB foliar at 25 and 45 DAT 230.33de 412.33cde 101.13gh 96.27ef 11.56fg 

T10 NEB foliar at 25 and 60 DAT 230.67cde 407.33de 97.63hi 94.01f 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT 235.00abcde 424.67bcd 109.97d 101.43bcd 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT 231.33cde 415.00bcde 103.23fg 98.11def 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT 234.33abcde 423.00bcd 108.97de 101.43bcd 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT 236.00abc 430.67ab 116.73bc 104.49bc 12.41ab 

CV% 0.80 1.42 1.56 1.46 0.89 

HSD (0.05) 5.61 17.81 5.02 4.30 0.31 



 

 

 

 

APPENDICES 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table 1a. Average plant height (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 
the different fertilizer treatments. 

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 219.64 222.37 225.41 667.42 222.47h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 258.34 258.12 258.12 774.58 258.19bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 259.23 263.21 262.87 785.31 261.77ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 258.36 268.32 267.12 793.80 264.60a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 245.34 247.11 245.37 737.82 245.94g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 255.36 255.84 256.48 767.68 255.89bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 261.38 258.24 262.89 782.51 260.84ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 253.26 255.83 255.16 764.25 254.75cde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 251.36 253.12 249.84 754.32 251.44efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 248.36 250.86 247.23 746.45 248.82fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 258.24 257.97 256.37 772.58 257.53bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 253.26 255.14 252.93 761.33 253.78def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 254.25 258.45 256.74 769.44 256.48bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 260.21 259.87 260.11 780.19 260.06abc 

CV% 0.77 

HSD (0.05) 5.89 

Appendix Table 1b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected sample plants 
per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     29.5042   14.7521 3.85 3.37 5.53 
Treatment 13 4164.2263 320.3251  83.53** 2.15 2.96 
Error 26     99.7043     3.8348 
Total 41 4293.4348 

** = Highly significant 



Appendix Table 2a. Average ear length (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 
the different fertilizer treatments.  

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 17.21 17.43 18.02 52.66 17.55f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 21.36 20.62 21.48 63.46 21.15abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 21.81 21.67 20.98 64.46 21.49ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 21.89 22.42 21.97 66.28 22.09a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 19.28 20.31 20.36 59.95 19.98e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 20.71 20.81 20.73 62.25 20.75bcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 21.68 21.79 20.88 64.35 21.45ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 20.53 20.68 20.58 61.79 20.60bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 20.32 19.83 20.32 60.47 20.16cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 19.97 20.16 20.14 60.27 20.09de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 20.58 21.41 20.64 62.63 20.88bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 20.54 20.41 20.36 61.31 20.44bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 21.16 20.48 20.87 62.51 20.84bcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 20.76 21.69 21.43 63.88 21.29abc 

 CV%         1.85 

 HSD (0.05)         1.14 

 
 
 
 
Appendix Table 2b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly selected sample plants 
per plot as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2    0.1303 0.0651 0.45 3.37 5.53 
Treatment 13  44.4521 3.4194 23.47** 2.15 2.96 
Error 26    3.7874   0.1457    
Total 41  48.3698       

** = Highly significant 
 
 
 
 
 
 
 
 
 
 



Appendix Table 3a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments.  

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 6.73 6.85 6.80 20.38 6.79h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 8.05 7.90 8.00 23.95 7.98cde 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 8.40 8.36 8.50 25.26 8.42ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 8.67 8.55 8.48 25.70 8.57a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 7.40 7.45 7.42 22.27 7.42g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 7.80 7.74 7.68 23.22 7.74ef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 8.25 8.17 8.30 24.72 8.24bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 7.72 7.85 7.65 23.22 7.74ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 7.57 7.47 7.50 22.54 7.51fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 7.43 7.54 7.40 22.37 7.46fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 7.90 7.85 8.00 23.75 7.92de 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 7.67 7.89 7.60 23.16 7.72ef 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 7.80 8.00 7.75 23.55 7.85de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 8.15 7.95 8.25 24.35 8.12cd 

 CV%         1.22 

 HSD (0.05)         0.28 

 
 
 
Appendix Table 3b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected sample plants per 
plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0024 0.0012 0.13 3.37 5.53 
Treatment 13 8.0373 0.6183  67.46** 2.15 2.96 
Error 26 0.2383 0.0092    
Total 41 8.2780     

** = Highly significant 
 
 
 
 
 
 
 
 
 
 
 



Appendix Table 4a. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments. 

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 4.51 4.60 4.67 13.78 4.59h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 5.20 5.33 5.28 15.81 5.27bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 5.32 5.28 5.46 16.06 5.35ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 5.37 5.48 5.57 16.42 5.47a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 4.87 4.92 4.98 14.77 4.92g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 5.10 5.15 5.21 15.46 5.15cdef 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 5.31 5.25 5.40 15.96 5.32abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 5.08 5.17 5.10 15.35 5.12def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 5.03 5.00 5.06 15.09 5.03fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 5.05 4.89 5.09 15.03 5.01fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 5.18 5.26 5.22 15.66 5.22bcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 5.05 5.12 5.00 15.17 5.06efg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 5.12 5.21 5.18 15.51 5.17cdef 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 5.21 5.36 5.31 15.88 5.29bcd 

CV% 1.16 

HSD (0.05) 0.17 

Appendix Table 4b. Analysis of variance on ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot 
as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0457 0.0229 6.45 3.37 5.53 
Treatment 13 1.8574 0.1429  40.30** 2.15 2.96 
Error 26   0.09954 0.0035 
Total 41 

** = Highly significant 



Appendix Table 5a. Number of kernels per ear at harvest based on 10 randomly selected sample ear per plot as affected by the 
different fertilizer treatments. 

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 549.60 541.30 528.60 1619.50 539.83h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 687.70 708.30 702.40 2098.40 699.47bcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 721.50 732.80 727.40 2181.70 727.23ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 734.80 747.60 739.70 2222.10 740.70a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 645.20 632.80 638.70 1916.70 638.90g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 668.50 687.40 698.20 2054.10 684.70cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 719.60 698.70 720.90 2139.20 713.07abc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 675.20 683.10 668.70 2027.00 675.67def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 662.30 670.80 659.70 1992.80 664.27efg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 648.40 650.60 645.20 1944.20 648.07fg 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 678.70 711.30 686.20 2076.20 692.07cde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 665.40 672.60 681.50 2019.50 673.17def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 673.80 694.20 705.30 2073.30 691.10cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 712.60 693.40 716.70 2122.70 707.57bc 

CV% 1.55 

HSD (0.05) 31.54 

Appendix Table 5b. Analysis of variance on number of kernels per ear at harvest based on 10 randomly selected sample ear 
per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2     296.4729   148.2364 1.35 3.37 5.53 
Treatment 13 93196.4390 7168.9568 65.21** 2.15 2.96 
Error 26   2858.2538   109.9328 
Total 41 96351.1657 

** = Highly significant 



Appendix Table 6a. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 220.00 222.00 218.00 660.00 220.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 233.00 237.00 237.00 707.00 235.67abcd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 238.00 237.00 237.00 712.00 237.33ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 240.00 236.00 238.00 714.00 238.00a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 230.00 233.00 227.00 690.00 230.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 232.00 234.00 235.00 701.00 233.67abcde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 240.00 235.00 237.00 712.00 237.33ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 230.00 234.00 232.00 696.00 232.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 231.00 230.00 230.00 691.00 230.33de 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 230.00 234.00 228.00 692.00 230.67cde 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 235.00 237.00 233.00 705.00 235.00abcde 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 231.00 232.00 231.00 694.00 231.33cde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 235.00 234.00 234.00 703.00 234.33abcde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 235.00 236.00 237.00 708.00 236.00abc 

 CV%         0.80 

 HSD (0.05)         5.61 

 
 
 
Appendix Table 6b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as affected by the 
different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   10.6190   5.3095 1.52 3.37 5.53 
Treatment 13 837.6429 64.4341 18.47** 2.15 2.96 
Error 26   90.7143      3.4890    
Total 41 938.9762     

** = Highly significant 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix Table 7a. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 
 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 352.00 355.00 349.00 1056.00 352.00f 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 422.00 428.00 430.00 1280.00 426.67bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 433.00 426.00 437.00 1296.00 432.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 455.00 436.00 443.00 1334.00 444.67a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 402.00 407.00 397.00 1206.00 402.00e 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 421.00 415.00 427.00 1263.00 421.00bcd 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 428.00 431.00 434.00 1293.00 431.00ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 419.00 409.00 423.00 1251.00 417.00bcde 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 419.00 402.00 416.00 1237.00 412.33cde 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 409.00 413.00 400.00 1222.00 407.33de 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 422.00 432.00 420.00 1274.00 424.67bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 418.00 411.00 416.00 1245.00 415.00bcde 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 428.00 423.00 418.00 1269.00 423.00bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 432.00 426.00 434.00 1292.00 430.67ab 

 CV%         1.42 

 HSD (0.05)         17.81 

 
 
 
Appendix Table 7b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       77.9048     38.9524 1.11 3.37 5.53 
Treatment 13 18439.6190 1418.4322 40.43 2.15 2.96 
Error 26     912.0952     35.0806        
Total 41 19429.6190        

** = Highly significant 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix Table 8a. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments.  

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 80.90 82.60 81.20 244.70 81.57j 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 111.50 113.20 113.50 338.20 112.73cd 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 118.30 116.30 119.40 354.00 118.00ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 125.20 120.10 121.90 367.20 122.40a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 95.10 96.30 93.70 285.10 95.03i 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 107.80 106.20 109.50 323.50 107.83def 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 116.57 117.30 118.20 352.07 117.36bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 104.70 102.10 105.80 312.60 104.20efg 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 102.80 98.40 102.20 303.40 101.13gh 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 98.10 99.10 95.70 292.90 97.63hi 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 109.30 111.90 108.70 329.90 109.97d 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 104.20 102.40 103.10 309.70 103.23fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 110.40 109.20 107.30 326.90 108.97de 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 117.80 114.20 118.20 350.20 116.73bc 

CV% 1.56 

HSD (0.05) 5.02 

Appendix Table 8b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       6.6619     3.3310  1.19 3.37 5.53 
Treatment 13 4621.5712 355.5055 127.42** 2.15 2.96 
Error 26     72.5380     2.7899 
Total 41 4700.7712 

** = Highly significant 



Appendix Table 9a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments.  

Treatment 

All treatments received the    
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 72.00 73.51 72.30 217.81 72.60h 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 101.90 103.42 103.68 309.00 103.00bc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 105.29 103.51 106.27 315.07 105.02ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 111.43 106.89 108.49 326.81 108.94a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 84.64 85.71 83.40 253.75 84.58g 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 100.39 98.97 101.90 301.26 100.42cde 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 103.75 104.40 105.20 313.35 104.45bc 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 98.52 96.21 99.50 294.23 98.08def 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 97.81 93.81 97.19 288.81 96.27ef 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 94.43 95.32 92.29 282.04 94.01f 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 100.84 103.15 100.30 304.29 101.43bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 98.97 97.37 97.99 294.33 98.11def 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 102.71 101.64 99.95 304.30 101.43bcd 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 104.84 103.42 105.20 313.46 104.49bc 

CV% 1.46 

HSD (0.05) 4.30 

Appendix Table 9b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2       3.7811      1.8905  0.92 3.37 5.53 
Treatment 13 3452.6350  265.5873 129.69** 2.15 2.96 
Error 26     53.2447      2.0479 
Total 41 3509.6607 

** = Highly significant 



Appendix Table 10a. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected by the different 
fertilizer treatments.  

 

Treatment 

All treatments received the                   
recommended rate of fertilizer 

Application Rate Replication 

Total Mean Seed 
Treat, 
ml/kg 

 

Foliar 
Spray, 
ml/ha 

per app 

Soil App 
(blend 

on NPK) 

Total 
NEB/ha 

I II III 

T1 No NEB - - - - 8.21 8.02 8.11 24.34 8.11i 

T2 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 40 - 250 12.28 12.37 12.40 37.05 12.35abc 

T3 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 80 - 410 12.43 12.40 12.45 37.28 12.43ab 

T4 NEB seed treat + NEB foliar at 10, 25, 45, 
and 60 DAT 5 160 - 730 12.67 12.47 12.52 37.66 12.55a 

T5 NEB foliar at 10, 25, 45, and 60 DAT - 40 - 160 9.89 10.16 9.76 29.81 9.94h 

T6 NEB foliar at 10, 25, 45, and 60 DAT - 80 - 320 11.94 11.85 11.98 35.77 11.92de 

T7 NEB foliar at 10, 25, 45, and 60 DAT - 160 - 640 12.39 12.41 12.43 37.23 12.41ab 

T8 NEB foliar at 10 and 25 DAT - 160 - 320 11.81 11.68 11.93 35.42 11.81ef 

T9 NEB foliar at 25 and 45 DAT - 160 - 320 11.52 11.60 11.55 34.67 11.56fg 

T10 NEB foliar at 25 and 60 DAT - 160 - 320 11.39 11.49 11.20 34.08 11.36g 

T11 NEB foliar at 10, 25 and 45 DAT - 160 - 480 12.19 12.25 12.05 36.49 12.16bcd 

T12 NEB foliar at 25, 45 and 60 DAT - 160 - 480 11.73 11.49 11.54 34.76 11.59fg 

T13 NEB foliar at 10, 25 and 60 DAT - 160 - 480 12.17 12.10 11.96 36.23 12.08cde 

T14 NEB fertilizer blended, 10 and 25 DAT - - 650 1300 12.41 12.38 12.43 37.22 12.41ab 

 CV%         0.89 

 HSD (0.05)         0.31 

 
 
 
Appendix Table 10b. Analysis of variance on computed grain yield in tons per hectare per 40m2 harvest area per plot as affected 
by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2   0.0185 0.0093     0.86 3.37 5.53 
Treatment 13 57.3939 4.4149 412.28** 2.15 2.96 
Error 26   0.2784 0.0107    
Total 41 57.6909     

** = Highly significant 
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Figure 1. Representative sample plants per plot at 20 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 730 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 640 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT@ 320 ml per ha 

 



 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 
320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 
320 ml per ha 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 
@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 
DAT @ 480 ml per ha 

T12- RR of NPK fertilizer applied at (25,45 & 60) 
DAT @ 480 ml per ha 

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 
DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 2. Representative sample plants per plot at 30 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 730 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT@ 320 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 640 ml per ha 

 



 T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 
320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 
320 ml per ha 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 
@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 
DAT @ 480 ml per ha 

T12- RR of NPK fertilizer applied at (25,45 & 60) 
DAT @ 480 ml per ha

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 
DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 3. Representative sample plants per plot at 40 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 730 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT@ 320 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 640 ml per ha 

 



 
T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 

320 ml per ha 
 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 
320 ml per ha 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 
@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 
DAT @ 480 ml per ha 

T12- RR of NPK fertilizer applied at (25,45 & 60) 
DAT @ 480 ml per ha

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 
DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 4. Representative sample plants per plot at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK T2- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 250 ml per ha 

T3- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 410 ml per ha 

 

T4- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 730 ml per ha 

 

T5- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 160 ml per ha 

 

T6- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT@ 320 ml per ha 

 

T7- RR of NPK fertilizer applied at (10,25,45 & 60) 
DAT @ 640 ml per ha 

 



 

 

T8- RR of NPK fertilizer applied at (10 & 25) DAT @ 
320 ml per ha 

 

T9- RR of NPK fertilizer applied at (25 & 45) DAT @ 
320 ml per ha 

T10- RR of NPK fertilizer applied at (25 & 60) DAT 
@ 320 ml per ha 

 

T11- RR of NPK fertilizer applied at (10,25 & 45) 
DAT @ 480 ml per ha 

T12- RR of NPK fertilizer applied at (25,45 & 60) 
DAT @ 480 ml per ha

 

T13- RR of NPK fertilizer applied at (10,25 & 60) 
DAT @ 480 ml per ha 

 

T14-1,300 ml/ha NEB blended on RR of NPK fertilizer 



Figure 5. Representative sample ears applied with NEB versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 vs T2 T1 vs T3 

T1 vs T4 T1 vs T5 

T1 vs T6 T1 vs T7 

T1 vs T8 



T1 vs T9 T1 vs T10 

T1 vs T11 T1 vs T12 

T1 vs T13 T1 vs T14 



Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 20 DAP 



Experimental view of area at 30 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 40 DAP 



Experimental view of area at harvest 



Figure 7. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sowing of corn seeds 

Harvesting of corn ear 

Threshing of corn ear 

Removal of corn husk 

Measuring length of corn ear 

Measuring diameter of corn ear Counting of sample corn kernels 
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EFFECT OF NEB ON THE GROWTH AND YIELD OF MAIZE 

R. Sen and S. Akhter

Abstract 

The experiment was conducted at BARI, Gazipur during rabi season of 2020-21 with the objectives: 

i) to find out the effect of NEB on the growth and yield of maize, ii) to find out the nutrient uptake of maize

as influenced by different level of NEB, iii) to find out optimum dose of NEB on maize and iv) to analyze

cost and return of maize produced from different levels of NEB. There were ten treatments viz. T1: NEB-

control, T2: NEB @ 870 ml/ha aaplied as seed treatment (ST) & 35 days after sowing (DS), T3: NEB @ 620

ml/ha (ST + 35 DAS), T4: NEB @ 495 ml/ha (ST + 35 DAS), T5: NEB @ 1120 ml/ha (ST + 35 DAS), T6:

NEB @ 870 ml/ha (ST + 15, 35 DAS), T7: NEB @ 620 ml/ha (ST + 15, 35 DAS), T8: NEB @ 1120 ml/ha

(ST + 35, 50 DAS), T9: NEB @ 870 ml/ha (ST + 35, 50 DAS) and T10: NEB @ 620 ml/ha (ST + 35, 50

DAS). Recommended dose of chemical fertilizer (RDCF) for Maize is N250P60K110S40Zn4B1.4 kg ha-1.

Different levels of NEB significantly influence yield and yield contributing charaters of maize. Highest

maize yield of 11.21 t/ha was obtained from T8 [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] treatment. About

41.01% yield increase over control was obtained from T8 treatment. It was observed that NEB applied at 15

DAS have no impact on plant growth because maize seed requires 10 days to germinate in winter and at 15

DAS it is very small. From cost and return analysis, it was found that highest gross margin (1,05,910 Tk. ha-

1) as well as highest BCR (2.70) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)].

Among the four major nutrients, nitrogen and potassium balance was found negetive while phosphorus

and sulphur balance was found positive. It indicates more nitrogen and potassium should apply to the soil to

sustain soil fertility.

Introduction 

The area of maize (Zea mays L.) is remarkably increasing in Bangladesh (BBS, 2016) as it has a great demand 

in poultry industry. Maize has a benefit to grow both in winter and pre-monsoon seasons because of its 

facultative nature to day-length (Tollenaar and Dwyer, 1999). Tropical maize varieties are photo-period 

sensitive and thus, long days in high latitudes allow maize plants to grow tall but less grain yield. Moreover, 

air temperature sometimes can directly influence grain growth of maize (Muchow et al., 1990). Several 

studies have confirmed that maize yield significantly decreases with falling temperature (Dahmardeh, 2012). 

Usually plants require a definite growing degree day (GDD) to get maturity depending on daily temperature 

and date of sowing. 

NEB is a plant growth regulator which enhances plant growth and development, thereby increases yield. 

NEB is growth promoter type plant growth regulator which can use in seed treatment, soil application and 

foliar application. Maize is an exhaustive crop which requires huge quantity of nutrients. To increase the 

effectiveness of nurtients, plant growth regulator like NEB can play a vital role. Maize is a C4 plant which 

can utilize photosynthesis very efficiently. NEB can accelerate photosynthetic activity of Maize. There is no 

standard of NEB (rate, time of application) on maize in Bangladesh. Therefore, an experiement was 

conducted to find out: i) the effect of NEB on the growth and yield of maize, ii) the nutrient uptake of maize 

as influenced by different level of NEB, iii) optimum dose of NEB on maize and iv) cost and return of maize 

produced from different levels of NEB. 

Materials and Methods 

An experiment was conducted at BARI Central Research Station, Gazipur during rabi season of 2020-2021. 

The initial soil samples at a depth of 0-15 cm from the experimental fields were collected and analyzed 

following standard methods (Table 1). The variety for Maize was BARI Hybrid Maize-9. The maize seeds 

were sown on 21 January, 2021. Maize was sown 60 cm line to line and 20 cm plant to plant. The unit plot 

size was 4.5m  3.0m.  
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Table 1. Chemical properties of initial soil of experimental field during 2020-2021 

Location pH 
OM 
(%) 

Ca Mg K Total N 

(%) 
P S B Cu Fe Mn Zn 

meq 100g-1 μg g-1 
Gazipur 6.1 1.39 2.9 1.1 0.14 0.097 11 12 0.19 6 69 10 0.7 

Critical level   - - 2.0 0.5 0.12 0.12 7 10 0.20 0.2 4 1 0.6 

The experiment was laid out in a randomized complete block design with three replications in each 

treatment. There were ten treatments viz. T1: NEB-control, T2: NEB @ 870 ml/ha aaplied as seed treatment 

(ST) & 35 days after sowing (DS), T3: NEB @ 620 ml/ha (ST + 35 DAS), T4: NEB @ 495 ml/ha (ST + 35 

DAS), T5: NEB @ 1120 ml/ha (ST + 35 DAS), T6: NEB @ 870 ml/ha (ST + 15, 35 DAS), T7: NEB @ 620 

ml/ha (ST + 15, 35 DAS), T8: NEB @ 1120 ml/ha (ST + 35, 50 DAS), T9: NEB @ 870 ml/ha (ST + 35, 50 

DAS) and T10: NEB @ 620 ml/ha (ST + 35, 50 DAS). Detail treatment description was given below: 

Treatment 

code 

Seed Treat 10-15 DAT

Top dress

25-35 DAT

Side Dress

45-50 DAT

Foliar Fert.

Total NEB 

T1 

(Control) 

0 0 0 0 0 

T2 6 ml/kg seed* 

120 ml/ha 

0 750 ml/ha 0 870 ml/ha 

T3 120 ml/ha 0 500 ml/ha 0 620 ml/ha 

T4 120 ml/ha 0 375 ml/ha 0 495 ml/ha 

T5 120 ml/ha 500 ml/ha 500 ml/ha 0 1120 ml/ha 

T6 120 ml/ha 375 ml/ha 375 ml/ha 0 870 ml/ha 

T7 120 ml/ha 250 ml/ha 250 ml/ha 0 620 ml/ha 

T8 120 ml/ha 0 500 ml/ha 500 ml/ha 1120 ml/ha 

T9 120 ml/ha 0 375 ml/ha 375 ml/ha 870 ml/ha 

T10 120 ml/ha 0 250 ml/ha 250 ml/ha 620 ml/ha 

* 6 ml NEB required for 1 kg seed, NEB required for seed needed for 1 ha cultivation is 120 ml

Recommended dose of chemical fertilizer (RDCF) for Maize is N250P60K110S40Zn4B1.4 kg ha-1. 
Properties of NEB are presented in Table 2. 

Table 2. Properties of NEB (LOT 650-5020-LB) 

Name of the property Value 

Physical appearance Blue 

Physical State Liquid 

Urea, TSP, MoP, gypsum and boric acid were used as a source of N, P, K, S and B, respectively. All 

P, K, S, B and 1/3 N were applied at the time of final land preparation and the remaining 2/3 N was applied in 

two equal installments at 45 and 75 days after transplanting. All the intercultural operations such as irrigation, 

weeding, insect control etc. were done as and when necessary.   

Harvesting of maize was done on First week of May, 2021. Ten plants from each plot were tagged 

at random to take records on different agronomic parameters of maize. Data on growth, yield and yield 

contributing parameters were recorded and statistically analyzed with the help of statistical package 

Statistics-10 and mean separation was tested by Least Significance Difference (LSD) (Steel and Torrie, 

1960). Post harvest soil and plant samples were also collected and analyzed. 
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Methods of chemical analyses 

Soil pH was measured by a combined glass calomel electrode (Jakson, 1958). Organic carbon was 

determined by wet oxidation method (Walkley and Black, 1934). Total N was determined by modified 

Kjeldahl method. Ca and Mg were determined by NH4OAc extraction method. K, Cu, Fe, Mn and Zn were 

determined by DTPA extraction followed by AAS reading. Boron was determined by CaCl2 extraction 

method. Phosphorus was determined by Bray and Kurtz method (Acid soils). S was determined by CaH4 

(PO4)2.H2O extraction followed by turbidimetric method with BaCl2. 

 

Results and Discussion 

 

The effect of NEB on the yield and yield parameters of maize are summarized in Table 3. Grain 

yield and all yield attributes were significantly influenced by different level of NEB. Plant height and ear 

height are significantly influenced by different levels of NEB. Highest plant height (233 cm) and highest ear 

height (128 cm) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which was 

statistically similar with all treatment except T4 [NEB @ 495 ml/ha (ST + 35 DAS)] and T7 [NEB @ 620 

ml/ha (ST + 15, 35 DAS)] treatment. Lowest plant height (190 cm) and lowest ear height (101 cm) was 

obtained from NEB-control T1 treatment.  

 

Cob length is an important yield parameter of maize. Cob length is significantly influenced by 

different levels of NEB. Highest cob length (22.50 cm) was obtained from T8 treatment [NEB @ 1120 ml/ha 

(ST + 35, 50 DAS)] which was statistically similar with all treatment except T4 [NEB @ 495 ml/ha (ST + 

35 DAS)] and T7 [NEB @ 620 ml/ha (ST + 15, 35 DAS)] treatment. Moderate cob length of 20.00 cm and 

19.73 cm were obtained from T4 and T7 treatment, respectively. Lowest cob length (18.60 cm) was obtained 

from NEB-control T1 treatment. Effect of different level of NEB on maize cob diameter is not statiscally 

significant varying the range of 4.42 to 5.02 cm.  

 

No of grains cob-1 is important yield parameter of maize. Number of grains cob-1 is significantly 

influenced by different level of NEB. Highest grains cob-1 (677) was obtained from T8 treatment [NEB @ 

1120 ml/ha (ST + 35, 50 DAS)] which was statistically similar with all treatment except T4 [NEB @ 495 

ml/ha (ST + 35 DAS)], T6 [NEB @ 870 ml/ha (ST + 15, 35 DAS)] and T7 [NEB @ 620 ml/ha (ST + 15, 35 

DAS)] treatment. Lowest no. of grains cob-1 (514) was obtained from NEB-control T1 treatment. Similarely, 

1000-grain weight was significantly influenced by different level of NEB. Highest 1000-grain weight (351 

g) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which was statistically similar 

with all treatment except T1 treatment. Lowest 1000-grain weight (303 e) was obtained from NEB-control 

T1 treatment.   

 

Stover yield of maize significantly influenced by different level of NEB. Highest stover yield of 

15.88 t ha-1 was recorded in T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)] which is statistically 

similar with T2 [NEB @ 870 ml/ha (ST + 35 DAS)], T5 [NEB @ 1120 ml/ha (ST + 15, 35 DAS)], T9 [NEB 

@ 870 ml/ha (ST + 35, 50 DAS)] and T10 [NEB @ 620 ml/ha (ST + 35, 50 DAS)] treatment. Lowest stover 

yield of 11.49 t ha-1 was recorded in NEB-control T1 treatment. 
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Table 3. Effect of different treatments on the yield and yield attributes of maize during 2021  
 

Treat 

ment 

Plant 

height 
Ear height 

Cob 

length 

Cob 

diameter  
Grain 

cob-1 

(no.) 

1000 grain 

weight 

(g) 

Stover yield Yield 

(cm) (t ha-1) 

T1 190c 101c 18.60d 4.42 514e 303e 11.49f 7.95e 

T2 224ab 120abc 21.90abc 4.90 655ab 345ab 15.37ab 10.91ab 

T3 213abc 111abc 20.70a-d 4.78 613a-d 336ab 14.37bcd 10.14bcd 

T4 204bc 106bc 20.00bcd 4.69 571cde 328ab 13.54de 9.62d 

T5 220ab 117abc 21.60abc 4.87 643abc 342ab 15.17ab 10.70abc 

T6 209abc 109abc 20.30a-d 4.74 592b-e 332ab 13.92cde 9.86cd 

T7 201bc 104bc 19.73cd 4.63 554de 325ab 13.19e 9.44d 

T8 233a 128a 22.50a 5.02 677a 351a 15.88a 11.21a 

T9 228ab 123ab 22.20ab 4.94 664ab 349a 15.58a 11.02ab 

T10 217abc 114abc 21.10abc 4.83 623a-d 337ab 14.84abc 10.25a-d 

SE (±) 13.27 9.44 1.15 0.36 38.90 21.16 38.9 0.48 

CV (%) 7.60 10.21 6.73 9.09 6.63 7.74 7.35 5.81 

 

 

Like stover yield, highest grain yield of 11.21 t ha-1 were recorded in T8 treatment [NEB @ 1120 

ml/ha (ST + 35, 50 DAS)] which is statistically similar with T2 [NEB @ 870 ml/ha (ST + 35 DAS)], T5 

[NEB @ 1120 ml/ha (ST + 15, 35 DAS)], T9 [NEB @ 870 ml/ha (ST + 35, 50 DAS)] and T10 [NEB @ 620 

ml/ha (ST + 35, 50 DAS)] treatment. About 41.01% yield increase over control was obtained from T8 

reatment. Lowest grain yield of 7.95 t ha-1 was recorded in NEB-contril T1 treatment. It was observed that 

NEB applied at 15 DAS have no impact on plant growth (T5, T6 & T7 treatment) because maize 

seed requires 10 days to germinate in winter and at 15 DAS it is very small. Yield increase in T5, 

T6 & T7 treatment is solely from NEB applied at 35 DAS. 
 

Agronomic use efficiency of nitrogen (NAUE): 

Agronomic use efficiency of NEB (NAUE) refers to the increase in maize yield per ml of NEB applied (Table 

4).  

 

Table 4. Agronomic use efficiency of NEB (NAUE) of different levels of of NEB 
 

Treat 

ment 

Quantity of NEB 

applied 

Increase NEB over 

NEB-control (T1 

treatment) 

Quantity of 

grain yield 

obtained 

Increase grain yield 

over NEB control (T1 

treatment) 

Agronomic use 

efficiency of NEB 

(NAUE) 

(kg ha-1) 

T1 0 - 7950 - - 

T2 870 870 10250 2960 3.40 

T3 620 620 9620 2190 3.53 

T4 495 495 9440 1670 3.37 

T5 1120 1120 11020 2750 2.46 

T6 870 870 10700 1910 2.20 

T7 620 620 9860 1490 2.40 

T8 1120 1120 11210 3260 2.91 

T9 870 870 10910 3070 3.53 

T10 620 620 10140 2300 3.71 

 

Agronomic use efficiency of NEB (NAUE) of different levels were ranged from 2.20 to 3.71 kg ml-1. 

Highest Agronomic use efficiency of NEB (NAUE) (3.71 kg ml-1) was obtained from T10 [NEB @ 620 ml/ha 

(ST + 35, 50 DAS)] treatment and lowest NEB use efficiency of 2.20 kg ml-1 was obtained from T6 treatment 

[NEB @ 870 ml/ha (ST + 35, 50 DAS)]. 
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Nutrient uptake 

Nitrogen, phosphorus, potassium and sulphur add, uptake and balance by maize was influenced 

by different level of NEB (Figure 1 & 2). Among the four nutrients, nitrogen and potassium balance 

was found negetive while phosphorus and sulphur balance was found positive. It indicates more 

nitrogen and potassium should apply to soil to sustain soil fertility. 

Fig. 1. Nitrogen and phosphorus uptake of maize as influenced by different level of NEB 

Fig. 1. Potassium and sulphur uptake of maize as influenced by different level of NEB 
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T1: NEB-control

T2 = NEB @ 870 ml/ha (ST + 35 DAS)
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T4: NEB @ 495 ml/ha (ST + 35 DAS)

T5: NEB @ 1120 ml/ha (ST + 35 DAS)k
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T2 = NEB @ 870 ml/ha (ST + 35 DAS)
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Cost and return analysis 

 

Cost and return of maize as influenced by different levels of NEB have been described in the Table 

5. Among the ten treatments, the highest gross return (1,68,150 Tk ha-1) was obtained from T8 treatment 

[NEB @ 1120 ml/ha (ST + 35, 50 DAS)] although its total cost is high (62240 Tk ha-1). Highest gross margin 

(1,05,910 Tk. ha-1) was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)]. Highest BCR 

of 2.70 was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)]. 

  

Table 5. Cost and return of maize as influenced by different level of NEB  

Treat 

ment 

NEB  

required 

(ml/ha) 

Maize 

yield 

(t ha-1) 

Gross 

return 

NEB  

cost 

Other  

Fixed and 

variable 

cost 

Total 

cost 

Gross 

margin BCR 

(Tk ha-1) 

T1 0 7.95 119250 0 60000 60000 59250 1.99 

T2 870 10.91 163650 1740 60000 61740 101910 2.65 

T3 620 10.14 152100 1240 60000 61240 90860 2.49 

T4 495 9.62 144300 990 60000 60990 83310 2.36 

T5 1120 10.7 160500 2240 60000 62240 98260 2.58 

T6 870 9.86 147900 1740 60000 61740 86160 2.39 

T7 620 9.44 141600 1240 60000 61240 80360 2.31 

T8 1120 11.21 168150 2240 60000 62240 105910 2.70 

T9 870 11.02 165300 1740 60000 61740 103560 2.68 

T10 620 10.25 153750 1240 60000 61240 92510 2.51 

Market price (Tk. kg-1): Maize = 15/-, 1 liter NEB  = Tk. 2000/-  

 

 

Conclusion 
 

Considering results of this year, the highest yield of maize (11.21 t ha-1) was obtained from T8 treatment 

[NEB @ 1120 ml/ha (ST + 35, 50 DAS)]. Highest gross margin (1,05,910 Tk ha-1) as well as BCR (2.70) 

was obtained from T8 treatment [NEB @ 1120 ml/ha (ST + 35, 50 DAS)].  
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ABSTRACT 

This study was conducted to determine the effect of NEB-88 liquid inorganic 
fertilizer (“NEB-88”) on the growth and yield increase yellow corn including 
application of NEB-88 pre-blended on 46-0-0, 14-14-14, 16-20-0, 18-46-0, 
21-0-0, 25-0-0, 0-0-60 and 17-0-17 NPK granular fertilizers.

The study trial was arranged in Randomized Complete Block Design (RCBD) 
with four (4) replications and six (6) treatments that were randomly assigned. 
The study was designed to assess NEB-88 with the dosage rate of 325 ml/ha 
at basal and 625 ml/ha at side dress blended on granule fertilizer and 0.5 ml/L 
water at 10 and 45 DAP by foliar spray.  Treatments 3 and 4 were only applied 
with one half of recommended urea fertilizer at side dress.  

Results showed a highly significant effect on plant height at 30 DAP, plant 
height at harvest, ear length at harvest, plant biomass at harvest, number of 
plants from 40 m2 per plot, number of ears from 40 m2 per plot, weight of ears 
with and without husk and grain yield. The highly significant effect of NEB-
88 and NPK fertilizers on grain yield with 12.14 tons/ha was obtained from 
86-60-60 kg/ha of NPK fertilizer applied at basal and side dress + (325 ml/ha
NEB-88 at basal + 625 ml/ha at side dress) pre-blended on fertilizer + 0.5
ml/L NEB-88 sprayed at 10 and 45 DAP (T4) while the lowest yield of 4.41
tons/ha was observed from untreated control plants.

Research findings revealed that in order to produce the highest grain yield 
increase of 175.28% it is recommended to apply a 86-60-60 kg/ha of NPK 
applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha 
NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed 
at 10 and 45 DAP.  



I. INTRODUCTION

CORN, Zea mays L. (or “maize”), a member of grass family and the most commonly 

grown cereal crop throughout the world. Corn is second to rice as the most important crop 

in the Philippines, with more Filipinos depending on corn as their major source of 

livelihood. Based on Philippine Statistics Authority press release (PSA, 2020), corn yield 

produced 2.97 metric tons per hectare and 1.7 million metric tons in October-December 

2019 which is lower than 1.8 million metric tons during the same period. In this manner, 

proper nutrient management in corn production is one of the most important aspect that 

needs to be considered such as by supplying improved fertilizer to attain better quality and 

yield increase.  

NEB-88 liquid inorganic fertilizer (“NEB-88”) promotes growth and development 

of the whole plants, including larger and more complex root systems, thus making the plant 

more efficient in absorbing nutrients from a greater depth and volume of soil. The overall 

effect of product is to make plants more efficient on using applied fertilizer as well as to 

survive in soils of low fertility level. Growth of plants will be more vigorous and so 

therefore higher yield of crops is expected if shoots and roots of the plants are vigorous 

and have access to additional nutrients.  

This study was conducted to determine the effect of NEB-88 on the growth and 

yield performance of corn. 

II. OBJECTIVES

1. To determine the efficacy of NEB-88 on the growth and yield of corn.

2. To generate sufficient efficacy data for registration of NEB-88 pre-blended on granular
fertilizer, including 46-0-0, 14-14-14, 16-20-0, 18-46-0, 21-0-0, 25-0-0, 0-0-60 and 17-
0-17 with the Fertilizer and Pesticide Authority (FPA).

III. PRODUCT DESCRIPTION

NEB-88 Liquid Inorganic Fertilizer is a plant-based liquid fertilizer recommended 

for use on agricultural crops to increase crop yields.  It is also guaranteed to include 35% 



to 40% w/w organic matter as tested using the laboratory procedure AOAC 967.05 in the 

Official Methods of Analysis of AOAC International, 17th Edition.   

IV. METHODOLOGY

a. Soil Analysis

Soil sample was collected and brought in the soils laboratory for the analysis of pH 

and N P K using Soil Test Kit (STK) which served as basis for the recommended rate of 

inorganic fertilizer application.   

b. Land Preparation

A farmland measuring 2,000 m2 was utilized in the study. Prior to planting, the area 

was thoroughly prepared by alternate plowing and harrowing operations using a tractor. 

Necessary land preparation was done to obtain good soil tilth. Double pass of plowing and 

harrowing were done to cultivate the soil thoroughly that removed previous vegetation in 

the area as well as the growth of weeds. 

c. Experimental Design

The experiment was laid out in Randomized Complete Block Design (RCBD). The 

area was divided into four (4) blocks representing the replication and each block was 

further subdivided into six (6) plots where the different treatments were randomly assigned. 

Plot size was 6 x 10 sq. m and one-meter distance was provided between blocks and 

treatment plots. 

d. Variety and Planting Method

Dekalb hybrid yellow corn variety was utilized in the trial. One to two corn seeds were 

directly planted in furrows at a distance of 75 cm x 25 cm between rows and hills, 

respectively.  



e. Fertilization

Based on soil analysis, the recommended rate of inorganic fertilizer was (120-60-

60) and the following sources of fertilizer were used; 46-0-0, 14-14-14, 16-20-0, 18-46-0,

21-0-0, 25-0-0, 0-0-60 and 17-0-17.

NEB-88 Liquid Inorganic Fertilizer was pre-blended on granular fertilizer to satisfy 

the field dosage of 325 ml/ha at basal and 625 ml/ha at side dressing. The sole application 

of NEB-88 Liquid Fertilizer to Treatment 5 (the no fertilizer treatment + NEB-88) was pre-

blended on sand as its carrier.  NEB-88 was applied by foliar spray at 10 DAP and 45 DAP 

at the rate of 0.5 ml/L (8 ml per 16 L backpack sprayer).      

f. Weeding/Cultivation/Pest Control

Off-barring was done at first fertilizer application and hilling up was practiced at 

the last fertilizer application. Spot weeding was also followed particularly if tall 

weeds/grasses was observed in the experimental area to avoid competition for nutrients 

with the corn plants at younger stage. Spraying of registered herbicide for corn (Round-up) 

at the rate of 150 ml/16L water were done at 25 and 60 DAP, respectively. Control of insect 

pests were done using the registered and recommended rates of insecticides for corn. 

g. Irrigation

There was no sufficient soil moisture present in the soil after planting thus, first 

irrigation was done to effect germination. Succeeding irrigations was 15 DAP, 30 DAP and 

45 DAP and additional irrigation were also implemented. 



V. Treatment Summary

The following treatment summaries were evaluated including the rates and time of
application as outlined in the table below.

Treatment 
Rate of Application 
kg NP2O5 K2O/ha, 

NEB-88 application 
Time of Application 

T1 - Control 0-0-0  (no fertilizer) None 
T2 - Recommended Rate of 
NPK fertilizer 

120-60-60 Basal and Side dress  

T3 - ½ Urea + 
Recommended rate of PK  
fertilizer   

86-60-60 Basal and Side dress  

T4 - ½ Urea + 
Recommended rate of PK 
+ RR of NEB-88

86-60-60
325 ml NEB-88/ha 
625 ml NEB-88/ha 
0.5 ml NEB-88/L  

Basal (pre-blended on fertilizer) 
Side dressing (pre-blended) 
Foliar spray at 10 and 45 DAP* 

T5 - Recommended rate of 
NEB-88 alone 

0-0-0 (no fertilizer)
325 ml NEB-88/ha
625 ml NEB-88/ha
0.5 ml NEB-88/L

Basal (pre-blended on fertilizer) 
Side dressing (pre-blended) 
Foliar spray at 10 and 45 DAP* 

T6 - Recommended rate of 
NPK Fertilizer 
+ RR of NEB-88

120-60-60
325 ml NEB-88/ha 
625 ml NEB-88/ha 
0.5 ml NEB-88/L  

Basal (pre-blended on fertilizer) 
Side dressing (pre-blended) 
Foliar spray at 10 and 45 DAP* 

DAP* Days after Planting 

VI. Experimental Design

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into four (4) blocks representing replication and each block was further 

subdivided into six (6) randomly assigned treatments. A one-meter distance was provided 

between blocks and treatment plots. Levees and canals were constructed to prevent 

fertilizer competition between adjacent plots and to facilitate the management of drainage 

and irrigation of each plot. 



VII. Data Gathered

Agronomic and yield performance were measured using samples per harvest area per 

plot.  

1. Average plant height (cm) at 30 DAP- Plant height at 30 DAP was measured based on

10 representative sample plants per plot.

2. Average plant height (cm) at harvest- Plant height at harvest was measured based on

10 representative sample plants per plot.

3. Average ear length (cm) – Ear length was also recorded out of 10 representative

samples plants per plot.

4. Biomass weight (kg) – The weight of plant biomass (kg) was taken based on 10

representative sample plants per plot.

5. Number of plants harvested at 40 m2 harvest area per plot – Number of plants were

counted harvested from 40 m2 harvest area per plot.

6. Number of ears harvested at 40 m2 harvest area per plot - Number of ears were counted

harvested from 40 m2 harvest area per plot.

7. Weight (kg) of fresh ears with husk per 40 m2 harvest area per plot – Weight (kg) of

fresh ears with husk that were harvested from 40 m2 harvest area per plot were taken

using digital weighing scale.

8. Weight (kg) of fresh ears without husk per 40 m2 harvest area per plot - Weight (kg) of

fresh ears without husk harvested from 40 m2 harvest area per plot were also weighed

and recorded.

9. Grain yield (tons/ha) – Computed grain yield was converted into tons/ha based on 40

m2 harvest area per plot.

VIII. Statistical Analysis

Collected data was analyzed using Statistical Tool for Agricultural Research 

(STAR) using the analysis of variance for Randomized Complete Block Design (RCBD) 

and treatment means were compared using Tukeys's Honest Significant Difference (HSD) 

Test at P=0.05 confidence level. 



IX. Experimental Field Lay-out
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X. RESULTS AND DISCUSSION

Tables 1 to 9 indicated the significant results of the study trial and discussions of 

the effect of NEB-88 liquid inorganic fertilizer on the growth and yield increase of yellow 

corn.    

Average plant height at 30 DAP and at harvest 

Table 1 and Table 2 presents the effect of different treatment combinations on plant 

height at 30 DAP and at harvest, respectively. Statistical analysis revealed highly 

significant differences among treatments, (Appendix Table 1b and Table 2b.).  

Comparison among means revealed that the plants applied at the rate of 86-60-60 

kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha at 

side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) 

attained significantly the highest plant height at 30 DAP followed by the treatment 

combinations applied at the rate of  120-60-60 kg/ha of NPK applied at basal and side dress 

+ (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer

+ 0.5 ml/L NEB-88 liquid fertilizer sprayed at 10 and 45 DAP (T6), however both

treatments had no significant differences to each other with a mean value of 115.77

cm.(279.39 cm.) and 113.26 cm.( 278.44 cm.), respectively.

Moreover, the treatment combination applied at the rate of 120-60-60 kg/ha of NPK 

applied at basal and side dress (T2) gained a significantly higher plant height at 30 DAP 

and at harvest.  

On the other hand, the plants applied at the rate of 86-60-60 kg/ha of NPK applied 

at basal and side dress (T3) that obtained a significantly shorter plant height at 30 DAP 

than the plants applied with NPK fertilizers at harvest, however achieved a taller plant 

height over the untreated control plants (T1).  

Treatment combinations revealed the tallest plant at 30 DAP and at harvest were 

produced by applying the full amount of recommended NPK fertilizers and recommended 

rate of NEB-88. 



Table 1. Average plant height (cm) at 30 DAS based on 10 randomly selected sample plants as affected 
by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 43.28 45.16 41.27 45.56 175.27 43.82e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 102.36 105.14 103.54 106.48 417.52 104.38b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 90.26 94.74 93.46 95.63 374.09 93.52c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR of 
NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 113.52 116.47 115.18 117.91 463.08 115.77a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 
0.5 84.23 86.16 83.48 82.31 336.18 84.05d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 109.36 112.61 114.42 116.63 453.02 113.26a 

CV% 1.74 

HSD (0.05) 3.69 



Table 2. Average plant height (cm) at harvest based on 10 randomly selected sample plants as affected by 
the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean NPK 
fertilizer 

kg/ha 

Pre-
blended 

(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 163.47 165.46 173.21 159.34 661.48 165.37e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 264.37 268.21 260.72 258.24 1051.54 262.89b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 238.24 241.26 239.61 242.49 961.60 240.40c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR 
of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 282.34 278.21 275.63 281.38 1117.56 279.39a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 
0.5 231.24 228.67 233.48 220.16 913.55 228.39d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR 
of NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 275.83 280.23 278.34 279.37 1113.77 278.44a 

CV% 1.73 

HSD (0.05) 9.61 



Average ear length (cm) at harvest 

Table 3 presents the data gathered on average ear length at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the unfertilized control plants, 

(Appendix Table 3b).   

 Comparison among means revealed that the plants applied at the rate of 86-60-60 

kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha 

NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 

DAP (T4) and 120-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-

88 at basal + 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-

88 sprayed at 10 and 45 DAP (T6) gained significantly longest ears at harvest and had no 

significant  differences to each other with a mean value of 22.26 cm. and 21.59 cm., 

respectively. It can also observed that the plants applied at the rate of 120-60-60 kg/ha of 

NPK applied at basal and side dress (T2) obtained a longer ears at harvest followed by the 

plants applied with one-half of recommended urea fertilizers, 86-60-60 kg/ha of NPK 

applied at basal and side dress (T3). 

Moreover, plants applied at the rate of 325 ml/ha NEB-88 at basal + 625 ml/ha at 

side dress) pre-blended on sand as carrier + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP 

(T5) gained longer ears than the untreated control plants (T1) with a mean values of 14.93 

cm. and 7.70 cm., respectively. 

The results evaluated based on the different rate of inorganic fertilizer in 

combination with NEB-88 showed a significant increase of ear length compared to the no 

NEB-88 plants and mainly to unfertilized plants. It implies that NEB-88 makes the plants 

healthier and more vigorous that sustains plant growth in achieving a higher yield of corn.  

 

 

 

 

 

 



       Table 3. Average ear length (cm) at harvest based on 10 randomly selected sample plants as affected by 
the different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean NPK 
fertilizer 

kg/ha 

Pre-
blended 

(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 8.12 7.26 7.41 8.02 30.81 7.70e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 19.11 18.76 19.21 18.25 75.33 18.83b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 17.24 18.02 17.64 16.16 69.06 17.27c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR 
of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 21.89 22.28 21.73 23.14 89.04 22.26a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 14.89 15.21 14.67 14.94 59.71 14.93d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR 
of NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 21.24 20.97 21.82 22.34 86.37 21.59a 

CV% 3.54 

HSD (0.05) 1.39 

Plant biomass (kg) at harvest 

Presented on Table 4 the data gathered on plant biomass at harvest as affected by 

different fertilizer treatment combinations. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the unfertilized control plants, 

(Appendix Table 4b).   

The results shown that the treatment combination at the rate of 86-60-60 kg/ha of 

NPK applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at 



side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) 

and 120-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at basal 

+ 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at

10 and 45 DAP (T6) had no significant differences to each other however, gained

significantly heaviest plant biomass of 7.35 kg and 7.18 kg, respectively.

Appendix Table 4a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected by the 
different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 2.70 2.85 3.10 2.90 11.55 2.89d 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 6.20 6.30 6.10 6.25 24.85 6.21b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 6.00 6.10 5.75 5.70 23.55 5.89b 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR 
of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 7.40 7.25 7.40 7.35 29.40 7.35a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 5.00 5.30 5.45 5.35 21.10 5.28c 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR 
of NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 7.25 7.10 7.20 7.15 28.70 7.18a 

CV% 2.58 

HSD (0.05) 0.34 
Likewise, the plants applied at the rate of 120-60-60 kg/ha of NPK applied at basal 

and side dress (T2) and 86-60-60 kg/ha of NPK applied at basal and side dress (T3) was 

also not significant to each other but obtained a significantly heavier plant biomass at 



harvest.  On the other hand, the application of (325 ml/ha NEB-88 at basal + 625 ml/ha 

NEB-88 at side dress) pre-blended on sand as carrier + 0.5 ml/L NEB-88 sprayed at 10 and 

45 DAP (T5) to plants gained a significantly lighter plant biomass than the plants applied 

with NPK fertilizers however, it produced a significantly heavier plant biomass over the 

untreated control plants.   

Number of plants harvested from 40m2 per plot 

The data on the number of plants harvested from 40m2 per plot and analysis of 

variance as affected by different treatment combinations is presented on Table 5 and 

Appendix Table 5b, respectively.  

The results revealed that the application of 86-60-60 kg/ha of NPK applied at basal 

and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-

blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) produced 

significantly highest number of plant with an average of 236 per 40m2 per plot at harvest 

however, comparable to the plants applied at the rate of 120-60-60 kg/ha of NPK applied 

at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) 

pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T6) with a mean 

value of 233.75 per 40m2 per plot.  

Higher number of plant per 40m2 per plot was produced by the plants applied at the 

rate of (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-blended on sand 

as carrier + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T5) and 120-60-60 kg/ha of NPK 

applied at basal and side dress (T2) while both was insignificant to each other.  

Moreover, plants applied at the rate of 86-60-60 kg/ha of NPK applied at basal and 

side dress (T3) with only one-half urea produced statistically higher number of plants from 

40m2 per plot over the untreated control plants (T1).   

Higher crop stand and healthier plants is very important in order to produce a higher 

increase in number and yield of corn. Thus, application of NEB-88 is very reliable when 

combined with inorganic fertilizer to sustain sufficient nutrients in maintaining its normal 

growth and development. 



Table 5. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 

Application Rate Replication 

Total Mean NPK 
fertilizer 

kg/ha 

Pre-
blended 

(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 202 206 204 208 820.00 205.00d 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 230 229 231 232 922.00 230.50b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 224 227 226 222 899.00 224.75c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR 
of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 235 238 236 235 944.00 236.00a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 230 234 231 230 925.00 231.25b 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR 
of NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 232 235 235 233 935.00 233.75ab 

CV% 0.73 

HSD (0.05) 3.80 

Number of ears harvested from 40m2 per plot 

Table 6 presents the number of ears harvested from 40m2 per plot as affected by 

different treatment combinations. Analysis of variance also revealed a significant effect of 

the different treatments on number of ears harvested from 40m2 per plot, (Appendix Table 

6b).  



The results shown that the plants applied at the rate of 86-60-60 kg/ha of NPK 

applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side 

dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) 

produced significantly highest number of ears harvested from 40m2 per plot with an 

average of 352.50 per 40m2 per plot however, comparable to the plants applied  with the 

rate of 120-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at 

basal + 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 

sprayed at 10 and 45 DAP (T6) with an average number of 348.50 ears per 40m2 per plot.  

Moreover, the plants applied at the rate 120-60-60 kg/ha of NPK applied at basal 

and side dress (T2) produced a significantly higher number of ears harvested and was also 

similar to the treatment combination of 86-60-60 kg/ha of NPK applied at basal and side 

dress (T3) and (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-blended 

on sand as carrier + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T5).  However, Treatment 

3 and Treatment 5 had no significant effect to each other.  

On the other hand, the untreated control plants (T1) revealed significantly the 

lowest number of ears harvested from 40m2 per plot with a mean value of 296.

The results implies that the size of harvested ears from 40m2 per plot varied 

significantly and affects its weight and yield.  



Table 6. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-
blended  

(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

  

T1 – Control    - - - 288.00 297.00 300.00 299.00 1184.00 296.00d 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 338.00 341.00 339.00 345.00 1363.00 340.75bc 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 340.00 342.00 337.00 330.00 1349.00 337.25c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR 
of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 350.00 354.00 353.00 353.00 1410.00 352.50a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 335.00 332.00 334.00 339.00 1340.00 335.00c 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR 
of NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 348.00 348.00 353.00 345.00 1394.00 348.50ab 

CV%         1.20 

HSD (0.05)         9.19 
 

 

 

 

 

 

 

 



Weight (kg) of ears with husk and without husk harvested from 40m2 per plot 

Table 7 and 8 presents the average weight of ears with husk and without husk 

harvested from 40m2 per plot as affected by the different treatment combinations. Analysis 

of variance revealed significant differences obtained on the effect of the different 

treatments on weight (kg) of ears with husk and without husk harvested from 40m2 per plot, 

(Appendix Table 7b and 8b).  

Table 7. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 43.60 47.00 46.20 44.75 181.55 45.39e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 89.60 93.20 95.40 90.20 368.40 92.10b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 82.30 87.10 87.80 83.70 340.90 85.23c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR of 
NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 120.80 115.80 124.50 118.40 479.50 119.88a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 75.40 76.50 75.25 73.50 300.65 75.16d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 117.75 119.10 118.80 115.30 470.95 117.74a 

CV% 2.13 

HSD (0.05) 4.37 



The results shows that the heaviest weight of both ears with and without husk that 

were harvested from 40m2 per plot were applied at the rate of 86-60-60 kg/ha of NPK 

applied at basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side 

dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) and 

120-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at basal + 

625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 

10 and 45 DAP (T6) and insignificant to each other with a mean value of 119.88 kg (107.05 

kg) and 117.74 kg (105.14 kg), respectively. This was followed by the plants applied with 

the rate of 120-60-60 kg/ha of NPK applied at basal and side dress (T2) that obtained a 

significantly heavier weight of ears with and without husk.  

Furthermore, the application of fertilizer treatment combinations at the rate of 86-

60-60 kg/ha of NPK applied at basal and side dress (T3) had obtained significantly heavy 

weight of ears with and without husk that were harvested from 40m2 per plot with an 

average weight of 85.23 kg and 75.98 kg, respectively.  

 Moreover, plants applied with (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at 

side dress) pre-blended on sand as carrier + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP 

(T5) produced a significantly lighter weight of ears with and without husk from the plants 

applied with NPK fertilizers however, gained a significantly heavier over the untreated 

control plants (T1) which produced the lightest weight of ears with and without husk from 

40m2 per plot of 45.39 kg and 40.49 kg, respectively. 

 

 

 

 

 

 

 



Table 8. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different 
fertilizer treatments.  

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 38.60 41.50 41.70 40.15 161.95 40.49e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 79.60 83.20 86.70 80.40 329.90 82.48b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 73.30 77.60 78.50 74.50 303.90 75.98c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR of 
NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 107.80 103.70 110.50 106.20 428.20 107.05a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 67.40 68.30 67.10 65.30 268.10 67.03d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 104.75 106.10 105.80 103.90 420.55 105.14a 

CV% 2.14 

HSD (0.05) 3.91 

           Computed grain yield tons per hectare (t/ha) 

Table 9 presents a highly significant results on grain yield that was influenced by 

different treatments evaluated. Analysis of variance revealed significant differences on the 

effect of the different treatments on grain yield converted into tons per ha, (Appendix Table 

9).  

The highest grain yield of 12.14 tons per hectare was produced by plants applied at 

the rate of 86-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at 



basal + 625 ml/ha at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 

and 45 DAP (T4) followed by the plants with grain yield of 11.94 tons per hectare at the 

rate of 120-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha NEB-88 at 

basal + 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-88 

sprayed at 10 and 45 DAP (T6). Both treatment combinations also obtained insignificant 

effect to each other. 

Moreover, the plants applied with full urea at the rate of 120-60-60 kg/ha of NPK 

applied at basal and side dress (T2) obtained a significantly heavier grain yield of 8.59 tons 

per hectare followed by the plants applied with one-half of recommended urea fertilizers, 

86-60-60 kg/ha of NPK applied at basal and side dress (T3) with grain yield of 8.18 tons 

per hectare. 

On the other hand, the plants applied at the rate of 325 ml/ha NEB-88 at basal + 

625 ml/ha NEB-88 at side dress) pre-blended on sand as carrier + 0.5 ml/L NEB-88 sprayed 

at 10 and 45 DAP (T5) gained a lower grain yield than the plants with NPK fertilizers 

however, obtained a significantly heavier grain yield over the untreated control plants (T1) 

with a mean values of 6.32 kg and 4.41 kg, respectively. 

Increasing yield was obtained due to sustained nutrient provided by NEB-88 in 

combination with full amount of recommended inorganic fertilizer.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 9. Computed grain yield tons per hectare as affected by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control - - - 4.21 4.48 4.63 4.33 17.65 4.41e 
T2 – 
Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 8.42 8.67 8.73 8.53 34.35 8.59b 

T3 – ½ Urea + 
Recommended 
rate of PK 
fertilizer 

86-60-60 - - 8.07 8.18 8.32 8.15 32.72 8.18c 

T4 - ½ Urea +      
Recommended 
rate of PK 
fertilizer + RR of 
NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 12.20 11.87 12.36 12.12 48.55 12.14a 

T5 – 
Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 6.18 6.35 6.80 5.94 25.27 6.32d 

T6 – 
Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 11.94 12.08 12.00 11.74 47.76 11.94a 

CV% 1.80 

HSD (0.05) 0.35 



XI. SUMMARY, CONCLUSIONS AND RECOMMENDATION 
 

 This study trial was conducted from March 2021 to June 2021 with the following 

objectives; NEB-88 liquid inorganic fertilizer (“NEB-88”) as foliar spray, pre-blended on 

NPK fertilizer and sand as carrier was evaluated in order to determine the effect on growth 

and yield increase of yellow corn.  It also intended to evaluate the efficacy of NEB-88 

when pre-blended on 46-0-0, 14-14-14, 16-20-0, 18-46-0, 21-0-0, 25-0-0, 0-0-60 and 17-

0-17 NPK fertilizers. 

The study trial was arranged in Randomized Complete Block Design (RCBD) with 

four (4) replications and six (6) treatments that were randomly assigned. The study was 

designed to assess NEB-88 in 325 ml/ha at basal and 625 ml/ha at side dress and 0.5 ml/L 

water at 10 and 45 DAP by foliar spray. Treatments 3 and 4 were only applied with one 

half of recommended urea fertilizer at side dress.  

 

Table 10a. Summary of agronomic data and grain yield  

TREATMENTS 
Plant 

height at 
30 DAS 

(cm) 

Plant 
height at 
harvest 

(cm) 

Ear 
length, 

cm 

Plant 
biomass, 

kg 

Number 
of plants 
per 40 m2  

T1 - Control 43.82e 165.37e 7.70e 2.89d 205.00d 
T2 - Recommended Rate of NPK 
fertilizer 104.38b 262.89b 18.83b 6.21b 230.50b 

T3 - ½ Urea + 
Recommended rate of NPK  fertilizer   93.52c 240.40c 17.27c 5.89b 224.75c 

T4 - ½ Urea + Recommended rate of 
NPK + 
RR of  
NEB-88 Liquid Fertilizer 

115.77a 279.39a 22.26a 7.35a 236.00a 

T5 - Recommended rate of NEB-88 
Liquid Fertilizer alone 84.05d 228.39d 14.93d 5.28c 231.25b 

T6 - Recommended rate of NPK 
Fertilizer 
+ 
RR of NEB-88 Liquid Fertilizer 

113.26a 278.44a 21.59a 7.18a 233.75ab 

CV% 1.74 1.73 3.54 2.58 0.73 

HSD (0.05) 3.69 9.61 1.39 0.34 3.80 
 
 
 



Table 10b. Summary of agronomic data and grain yield 

TREATMENTS 
Number of 
ears per 40 

m2 

Weight of 
fresh ears 
w/husk, kg 

Weight of 
fresh ears w/o 

husk, kg 

Grain 
Yield 

(tons/ha) 
T1 - Control 296.00d 45.39e 40.49e 4.41e 
T2 - Recommended Rate of NPK 
fertilizer 340.75bc 92.10b 82.48b 8.59b 

T3 - ½ Urea + 
Recommended rate of NPK  fertilizer  337.25c 85.23c 75.98c 8.18c 

T4 - ½ Urea + Recommended rate of 
NPK + 
RR of  
NEB-88 Liquid Fertilizer 

352.50a 119.88a 107.05a 12.14a 

T5 - Recommended rate of NEB-88 
Liquid Fertilizer alone 335.00c 75.16d 67.03d 6.32d 

T6 - Recommended rate of NPK 
Fertilizer 
+ 
RR of NEB-88 Liquid Fertilizer 

348.50ab 117.74a 105.14a 11.94a 

CV% 1.20 2.13 2.14 1.80 

HSD (0.05) 9.19 4.37 3.91 0.35 

The following are significant findings observed on the duration of the study trial. 

1. Evaluation of six treatments revealed that the plants applied with NEB-88 increased all

agronomic parameters and grain yield. The increase in grain yield was statistically significant

among treatment combinations.

2. The highest yield was produced from the application of 86-60-60 kg/ha of NPK applied at

basal and side dress + (325 ml/ha NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-

blended on fertilizer + 0.5 ml/L NEB-88 sprayed at 10 and 45 DAP (T4) yielding 12.14 tons/ha

and had significant increase over all remaining treatments.

3. The untreated control plants produced the shortest plant height at 30 DAP and at harvest,

shortest ear length, lightest plant biomass, fewest number of plants, fewest number of ears,

lightest weight of ear with and without husk and lowest grain yield that was evaluated.

4. Based on the results, in order to produce the highest yield of 12.14 tons/ha, the application of

NEB-88 at the rate of 86-60-60 kg/ha of NPK applied at basal and side dress + (325 ml/ha

NEB-88 at basal + 625 ml/ha NEB-88 at side dress) pre-blended on fertilizer + 0.5 ml/L NEB-

88 sprayed at 10 and 45 DAP (T4) is recommended.
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Appendix Table 1a. Average plant height (cm) at 30 DAP based on 10 randomly selected sample plants 
as affected by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control    - - - 43.28 45.16 41.27 45.56 175.27 43.82e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 102.36 105.14 103.54 106.48 417.52 104.38b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 90.26 94.74 93.46 95.63 374.09 93.52c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 113.52 116.47 115.18 117.91 463.08 115.77a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 84.23 86.16 83.48 82.31 336.18 84.05d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 109.36 112.61 114.42 116.63 453.02 113.26a 

CV%         1.74 

HSD (0.05)         3.69 

 
  
 
Appendix Table 1b. Analysis of variance on average plant height (cm) at 30 DAP based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3       45.9025     15.3008    5.93 3.29 5.42 
Treatment 5 14223.6333 2844.7267 1102.26** 2.90 4.56 
Error 15       38.7120      2.5808    
Total 23 14308.2478       

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 2a. Average plant height (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control    - - - 163.47 165.46 173.21 159.34 661.48 165.37e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 264.37 268.21 260.72 258.24 1051.5
4 262.89b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 238.24 241.26 239.61 242.49 961.60 240.40c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 282.34 278.21 275.63 281.38 1117.5
6 279.39a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 231.24 228.67 233.48 220.16 913.55 228.39d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 275.83 280.23 278.34 279.37 1113.7
7 278.44a 

CV%         1.73 

HSD (0.05)         9.61 

 
 
 
Appendix Table 2b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3       47.0299      15.6766  0.90 3.29 5.42 
Treatment 5 36883.5623 7376.7125 421.43** 2.90 4.56 
Error 15     262.5617     17.5041    
Total 23 37193.1540     

** = Highly significant 
 
 
 
 
 
 



Appendix Table 3a. Average ear length (cm) at harvest based on 10 randomly selected sample plants as 
affected by the different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control    - - - 8.12 7.26 7.41 8.02 30.81 7.70e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 19.11 18.76 19.21 18.25 75.33 18.83b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 17.24 18.02 17.64 16.16 69.06 17.27c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 21.89 22.28 21.73 23.14 89.04 22.26a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 14.89 15.21 14.67 14.94 59.71 14.93d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 21.24 20.97 21.82 22.34 86.37 21.59a 

CV%         3.54 

HSD (0.05)         1.39 

 
 
 
Appendix Table 3b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly 
selected sample plants as affected by the different fertilizer treatments.   

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3     0.0162     0.0054 0.01 3.29 5.42 
Treatment 5 571.4785 114.2957 311.76** 2.90 4.56 
Error 15     5.4992    0.3666    
Total 23 576.9939     

** = Highly significant 
 
 
 
 
 
 



Appendix Table 4a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants as affected 
by the different fertilizer treatments.  

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control    - - - 2.70 2.85 3.10 2.90 11.55 2.89d 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 6.20 6.30 6.10 6.25 24.85 6.21b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 6.00 6.10 5.75 5.70 23.55 5.89b 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 7.40 7.25 7.40 7.35 29.40 7.35a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 5.00 5.30 5.45 5.35 21.10 5.28c 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 7.25 7.10 7.20 7.15 28.70 7.18a 

CV%         2.58 

HSD (0.05)         0.34 

 
 
Appendix Table 4b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected 
sample plants as affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3   0.0203   0.0068 0.30 3.29 5.42 
Treatment 5 52.9168 10.5834 473.44** 2.90 4.56 
Error 15   0.3353 0.0224    
Total 23 53.2724     

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 5a. Number of plants harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control  - - - 202 206 204 208 820.00 205.00d 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 230 229 231 232 922.00 230.50b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 224 227 226 222 899.00 224.75c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 235 238 236 235 944.00 236.00a 

T5 – Recommended 
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 230 234 231 230 925.00 231.25b 

T6 – Recommended 
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 232 235 235 233 935.00 233.75a

b

CV% 0.73 

HSD (0.05) 3.80 

Appendix Table 5b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3     22.1250      7.3750 2.69 3.29 5.42 
Treatment 5 2583.3750 516.6750 188.45** 2.90 4.56 
Error 15     41.1250     2.7417 
Total 23 2646.6250 

** = Highly significant



Appendix Table 6a. Number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 
  

T1 – Control    - - - 288.00 297.00 300.00 299.00 1184.00 296.00d 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 338.00 341.00 339.00 345.00 1363.00 340.75bc 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 340.00 342.00 337.00 330.00 1349.00 337.25c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 350.00 354.00 353.00 353.00 1410.00 352.50a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 335.00 332.00 334.00 339.00 1340.00 335.00c 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 348.00 348.00 353.00 345.00 1394.00 348.50ab 

CV%         1.20 

HSD (0.05)         9.19 

 
 
Appendix Table 6b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as 
affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3     29.0000       9.6667  0.60 3.29 5.42 
Treatment 5 8190.5000 1638.1000 102.17** 2.90 4.56 
Error 15   240.5000     16.0333    
Total 23 8460.0000     

** = Highly significant 
 
 
 
 
 
 
 



Appendix Table 7a. Weight (kg) of fresh ears with husk at 40m2 harvest area per plot as affected by the 
different fertilizer treatments. 

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 
  

T1 – Control    - - - 43.60 47.00 46.20 44.75 181.55 45.39e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 89.60 93.20 95.40 90.20 368.40 92.10b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 82.30 87.10 87.80 83.70 340.90 85.23c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 120.80 115.80 124.50 118.40 479.50 119.88a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 75.40 76.50 75.25 73.50 300.65 75.16d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 117.75 119.10 118.80 115.30 470.95 117.74a 

CV%         2.13 
HSD (0.05)         4.37 

 
 
Appendix Table 7b. Analysis of variance on weight (kg) of fresh ears with husk per 40m2 harvest area per 
plot as affected by the different fertilizer treatments. 

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3       48.3845     16.1282  4.45 3.29 5.42 
Treatment 5 15607.1818 3121.4364   861.07** 2.90 4.56 
Error 15       54.3761       3.6251    
Total 23 15709.9424     

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 8a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by  
the different fertilizer treatments.  

Treatment 

Application Rate Replication Total Mean 

NPK 
fertilizer 

kg/ha 

Pre-blended  
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 
  

T1 – Control    - - - 38.60 41.50 41.70 40.15 161.95 40.49e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 79.60 83.20 86.70 80.40 329.90 82.48b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 73.30 77.60 78.50 74.50 303.90 75.98c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 107.80 103.70 110.50 106.20 428.20 107.05a 

T5 – Recommended    
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 67.40 68.30 67.10 65.30 268.10 67.03d 

T6 – Recommended  
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60 
325 and 625 
Pre-blended 
on fertilizer 

0.5 104.75 106.10 105.80 103.90 420.55 105.14a 

CV%         2.14 

HSD (0.05)         3.91 

 
 
Appendix Table 8b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area 
per plot as affected by the different fertilizer treatments.  

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3       43.0236     14.3412   4.95 3.29 5.42 
Treatment 5 12471.2043   2494.2409 860.64** 2.90 4.56 
Error 15       43.4720       2.8981    
Total 23 12557.6999     

** = Highly significant 
 
 
 
 
 
 
 
 



Appendix Table 9a. Computed grain yield tons per hectare as affected by the different fertilizer treatments. 

Treatment 

Application Rate Replication 

Total Mean 
NPK 

fertilizer 
kg/ha 

Pre-blended 
(Basal and 
side dress), 

ml/ha 

Foliar 
Spray 
ml/L 
water 

I II III IV 

T1 – Control  - - - 4.21 4.48 4.63 4.33 17.65 4.41e 
T2 – Recommended 
Rate of NPK 
fertilizer alone 

120-60-60 - - 8.42 8.67 8.73 8.53 34.35 8.59b 

T3 – ½ Urea + 
Recommended rate 
of PK fertilizer 

86-60-60 - - 8.07 8.18 8.32 8.15 32.72 8.18c 

T4 - ½ Urea +      
Recommended rate 
of PK fertilizer + 
RR of NEB-88 

86-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 12.20 11.87 12.36 12.12 48.55 12.14a 

T5 – Recommended 
rate of NEB-88 
alone  

- 

325 and 625 
Pre-blended 
on sand as 

carrier 

0.5 6.18 6.35 6.80 5.94 25.27 6.32d 

T6 – Recommended 
rate of NPK 
Fertilizer+ RR of 
NEB-88  

120-60-60
325 and 625 
Pre-blended 
on fertilizer 

0.5 11.94 12.08 12.00 11.74 47.76 11.94a 

CV% 1.80 
HSD (0.05) 0.35 

Appendix Table 9b. Analysis of variance on computed grain yield tons per hectare as affected by the 
different fertilizer treatments.  

SOURCE OF 
VARIATION 

df SS MS F value F tabular 
.05 .01 

Replication 3     0.4161   0.1387     5.80 3.29 5.42 
Treatment 5 186.3637 37.2727 1559.89** 2.90 4.56 
Error 15    0.3584 0.0239  
Total 23 187.1382 

** = Highly significant 
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Figure 1. Representative sample plants per plot at 20 DAP 

 

T1- Control T2- Recommended Rate of NPK fertilizer 

T3- ½ Urea & Recommended rate of PK 
fertilizer 

T4-½ Urea & Recommended rate of PK + RR of 
NEB-88 Liquid Fertilizer 

T5- Recommended rate of NEB-88 Liquid 
Fertilizer alone 

T6- Recommended rate of NPK Fertilizer + RR 
of NEB-88 Liquid Fertilizer 



Figure 2. Representative sample plants per plot at 35 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control T2- Recommended Rate of NPK fertilizer 

T3- ½ Urea & Recommended rate of PK 
fertilizer 

T4-½ Urea & Recommended rate of PK + RR of 
NEB-88 Liquid Fertilizer 

T5- Recommended rate of NEB-88 Liquid 
Fertilizer alone 

T6- Recommended rate of NPK Fertilizer + RR 
of NEB-88 Liquid Fertilizer 



Figure 3. Representative sample plants per plot at 50 DAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control T2- Recommended Rate of NPK fertilizer 

T3- ½ Urea & Recommended rate of PK 
fertilizer 

T4-½ Urea & Recommended rate of PK + RR of 
NEB-88 Liquid Fertilizer 

T5- Recommended rate of NEB-88 Liquid 
Fertilizer alone 

T6- Recommended rate of NPK Fertilizer + RR 
of NEB-88 Liquid Fertilizer 



Figure 4. Representative sample ears based on 10 sample plants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Control T2- Recommended Rate of NPK fertilizer 

T3- ½ Urea & Recommended rate of PK 
fertilizer 

T4-½ Urea & Recommended rate of PK + RR of 
NEB-88 Liquid Fertilizer 

T5- Recommended rate of NEB-88 Liquid 
Fertilizer alone 

T6- Recommended rate of NPK Fertilizer + RR 
of NEB-88 Liquid Fertilizer 



Figure 5. Representative sample ears versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T2 vs T1 T3 vs T1 

T4 vs T1 T5 vs T1 

T5 vs T1 



Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 20 DAP 



Experimental view of area at 35 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 50 DAP 



Figure 7. Field activities 

Land preparation Lay-outing of the experimental area 

Sowing of corn seeds Measuring of plant height 

Measuring diameter of corn ear Measuring length of corn ear 
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ABSTRACT 

This study was conducted to evaluate the optimal timing combination of foliar 
applications of NEB on the growth and yield increase of yellow corn. The 
same rate of fertilizer (200 kg/ha 14-14-14 for basal and 200kg/ha 46-0-0 for 
side dress), pest and diseases control, and irrigation practices were applied in 
all the treatments. 

The study trial was arranged in Randomized Complete Block Design (RCBD) 
with three (3) replications and fourteen (14) treatments that were randomly 
assigned. The soil used in the study was never been applied with NEB prior 
to this study. Trials used treated (6 treatments) and untreated (8 treatments) 
seeds. Each treatment of treated seeds was applied with dosage of 65 ml/ha 
of NEB. The amount of NEB applied in every timing application (10 DAS, 
25 DAS and 35 DAS) was 120 ml/ha.  Each treatment was assigned with 
frequency of application (once, twice, thrice and four times) mainly for 
treating seeds and foliar spray purposes. 

Results showed that the application of NEB on the seed treatment and as foliar 
spray statistically obtained significant impact in over-all agronomic 
characteristics such as plant height, ear length, plant biomass, ear diameter, 
number of kernel, number of plants harvested, number of ears, weight of ear 
with and without husk and computed grain yield.  

Research outcomes revealed that the recommended optimum timing 
combinations of foliar applications of NEB on corn that will produced the 
maximum yields of 12.46 tons/ha, 12.35 tons/ha and 12.22 tons/ha were the 
following: NEB liquid fertilizer applied at the rate of (65 ml/ha NEB) Seed 
Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at 
basal   and side dress (T10) ; (65 ml/ha NEB) Seed Treatment + 240 ml/ha 
NEB at (10 and 25) DAS +400 kg/ha NPK at basal   and side dress (T8); and 
(65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 
kg/ha NPK at basal and side dress (T9) while the lowest yield of 8.33 tons/ha 
was observed from untreated control plants. 



I. INTRODUCTION 

 
The Department of Agriculture (DA) Philippines 2022 stated that “Corn” is the 

second most important crop in the Philippines. It was estimated that there are 600,000 farm 

households depend on corn as a major source of livelihood. The agency’s goal is to increase 

production of quality corn in the country and to increase the farmer’s income alongside. 

PSA 2020 claimed that there is 3.1 percent average annual rate increase in corn 

production from 2016-2020, from 7.22 million metric tons up to 8.12 million metric tons. 

However, the DA goal this year 2022 is to increase the production per hectare of yellow 

and white corn from 6.17MT/ha -6.54MT/ha and 2.35MT/ha -2.56MT/ha respectively. 

Along with the goals a research and development must be conducted to find which 

technologies should be best suited and should be adopted. Among the research that should 

be conducted is the proper nutrient management and application.  

The NEB application will be one of the solutions to be tested as it promotes growth 

and development of the whole plants, including larger and more complex root systems.  

Such characteristics help the plant became more efficient in absorbing nutrients. 

Therefore, this study was conducted to determine the optimal timing combination 

of foliar applications of NEB on the growth and yield of corn. 

 

II. OBJECTIVES 

1. To determine the impact of various NEB application timing; 
 

2. To determine the optimal timing combination of foliar applications of NEB on corn, 
with and without seed treatment. 

 
 

III. METHODOLOGY 

 
 

1. Land Preparation 

 
 A farmland measuring 4,000 m2 was utilized in the study. Prior to planting, the area 

was thoroughly prepared by alternate plowing and harrowing operations using a tractor. 

Necessary land preparation was done to obtain good soil tilth. Double pass of plowing and 



harrowing were done to cultivate the soil thoroughly that removed previous vegetation in 

the area as well as the growth of weeds. 

3. Variety and Planting Method

Dekalb hybrid yellow corn variety was utilized in the trial. One to two corn seeds were

directly planted in furrows at a distance of 75 cm x 20 cm between rows and hills, 

respectively.  

4. Fertilization

The recommended rate of inorganic fertilizer was provided by Agmor, Inc. based 

on farmer’s nutrient application practice. All the treatments received equal dosage of 

granular inorganic fertilizer: 200kg/ha (14-14-14) for basal application and 200kg/ha rate 

of urea (46-0-0) for side dress. 

The NEB was applied as seed treatment and foliar spray.  For seed treatment the 

applied rate was 65 ml/ha of NEB. For each timing application (10 DAS, 25 DAS and 35 

DAS) the rate was 120 ml/ha as shown in the Treatment Summary.   

5. Weeding/Cultivation/Pest Control

Off-barring was done at first fertilizer application and hilling up was practiced at 

the last fertilizer application. Spot weeding was also followed particularly if tall 

weeds/grasses was observed in the experimental area to avoid competition for nutrients 

with the corn plants at younger stage. Spraying of registered herbicide for corn (Round-up) 

at the rate of 150 ml/16L water were done at 25 and 60 DAS, respectively. Control of insect 

pests were done using the registered and recommended rates of insecticides for corn. 

6. Drainage and Irrigation

Sufficient soil moisture was present in the soil after planting thus, first irrigation 

was done at 5 DAP. Succeeding irrigations were 15 DAS, 25 DAS and 35 DAS and 

additional irrigation was also implemented. 



7. Harvesting 

Harvesting was manually done at maturity stage of the grain at 115 days after 

planting. 

 

IV. Treatment Summary 

The following treatment summaries were evaluated including the rates and time of 
application as outlined in the table below.    

 
DAS* Days after Sowing 

  
 

V. Experimental Design  

The study trial was arranged in Randomized Complete Block Design (RCBD). The 

area was divided into three (3) blocks represents replication and each block was further 

subdivided into fourteen (14) randomly assigned treatments. A one-meter distance was 

provided between blocks and treatment plots. Levees and canals were constructed to 



prevent fertilizer competition between adjacent plots and to facilitate the management of 

drainage and irrigation of each plot. 

 

VI. Data Gathered 

 

Agronomic and yield performance were measured using samples per harvest area per 

plot.  

1. Average plant height (cm) at harvest- Plant height at harvest was measured based on 

10 representative sample plants per plot. 

2. Average ear length (cm) – Ear length was also recorded out of 10 representative 

samples plants per plot. 

3. Biomass weight (kg) – The weight of plant biomass (kg) was taken based on 10 

representative sample plants per plot. 

4. Ear diameter (cm) – This was measured and recorded based on 10 representative 

sample plants per plot. 

5. Number of kernels per ear – The number of kernels per ear were counted and recorded 

based on 10 representative sample plants per plot. 

6. Number of plants harvested at 40 m2 harvest area per plot – Number of plants were 

counted which harvested from 40 m2 harvest area per plot. 

7. Number of ears harvested at 40 m2 harvest area per plot - Number of ears were counted 

which harvested from 40 m2 harvest area per plot. 

8. Weight (kg) of fresh ears with husk per 40 m2 harvest area per plot – Weight (kg) of 

fresh ears with husk that were harvested from 40 m2 harvest area per plot were taken 

using digital weighing scale. 

9. Weight (kg) of fresh ears without husk per 40 m2 harvest area per plot - Weight (kg) of 

fresh ears without husk harvested from 40 m2 harvest area per plot were also weighed 

and recorded. 

10. Grain yield (tons/ha) – Computed grain yield was converted into tons/ha based on 40 

m2 harvest area per plot. 

 

 



VII. Statistical Analysis  

Collected data was analyzed using Statistical Tool for Agricultural Research 

(STAR) using the analysis of variance for Randomized Complete Block Design (RCBD) 

and treatment means were compared using Tukeys's Honest Significant Difference (HSD) 

Test at P=0.05 confidence level. 

 

VIII. Experimental Field Lay-out 

T8 T14 T10 

T1 T4 T1 

T11 T3 T2 

T6 T2 T3 

T7 T1 T4 

T10 T10 T7 

T13 T13 T11 

T9 T6 T8 

T5 T5 T6 

T2 T7 T9 

T3 T9 T12 

T4 T12 T5 

T14 T8 T14 

T12 T11 T13 

                           I                                                    II                                               III 

 

 

 

 

 

 

 

 



IX. RESULTS AND DISCUSSION

Tables 1 to 10 below shows the results of the study trial followed by discussions on 

the effect provided by the combination of different application rate of NEB as foliar and 

seed treatment at varying number and timing of application on the growth and yield of 

yellow corn variety.    

Table 1. Average plant height (cm) at harvest based on 10 randomly selected sample plants 
per plot as affected by the different fertilizer treatments. 

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate 
(RR) of NPK fertilizer - - 219.34 216.10 219.57 655.01 218.34i 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 226.34 224.92 227.26 678.52 226.17h 

T3 – 120 ml/ha NEB applied 
at 10 DAS + RR of NPK 
fertilizer  

- 120 228.67 230.78 229.44 688.89 229.63gh 

T4 – 120 ml/ha NEB applied 
at 25 DAS + RR of NPK 
fertilizer 

- 120 226.09 227.16 224.03 677.28 225.76h 

T5 – 120 ml/ha NEB applied 
at 35 DAS + RR of NPK 
fertilizer 

- 120 223.83 223.92 225.15 672.90 224.30h 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

65 120 244.09 241.21 240.24 725.54 241.85de 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

65 120 241.35 245.84 243.83 731.02 243.67d 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

65 240 256.12 254.52 255.42 766.06 255.35ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 65 240 252.86 255.17 253.84 761.87 253.96bc 



applied at (25 & 35) DAS + 
RR of NPK fertilizer 
T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer 

65 360 258.37 262.42 260.31 781.10 260.37a 

T11 – 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

- 240 237.41 240.28 235.47 713.16 237.72ef 

T12 – 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

- 240 231.74 233.71 232.87 698.32 232.77fg 

T13 – 120 ml/ha NEB 
applied at (10 & 35) DAS + 
RR of NPK fertilizer 

- 240 236.18 232.35 235.52 704.05 234.68fg 

T14 – 120 ml/ha NEB 
applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer 

- 360 246.54 248.68 252.45 747.67 249.22c 

CV%       0.77 

HSD (0.05)       5.48 
 

Average plant height, cm 

 

The Table 1 above showed the effect of different treatment combinations on plant 

height at harvest. The statistical analysis revealed highly significant differences among 

treatments in Appendix Table 1b.  

Among all the treatment means, the plants applied with treatment combination rate 

of (65 ml/ha NEB) Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha 

NPK at basal and side dress (T10) gained the highest mean average plant height of 260.37 

cm at harvest and ranked as the tallest but comparable to the height of the plants applied 

with treatment combinations at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha 

NEB at (10 and 25) DAS + 400 kg/ha NPK at basal and side dress (T8) which gained a 

significantly taller plant height of 255.35 cm. 

The plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB 

at (25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T9) also gained a significantly 

taller height with a mean average of 253.96 cm was comparable to the plants applied with 



360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T14) that 

reached a plant height of 249.22 cm. 

It was followed by the plants applied at the rate of (65 ml/ha NEB) Seed Treatment 

+ 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) that gained a

significantly taller height, however comparable to the heights gained by the plants applied

with the rate of (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB at 10 DAS + 400 kg/ha

NPK at basal   and side dress (T6) and 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha

NPK at basal and side dress (T11) that were also similar to each other, but gained a taller

plant height of 243.67 cm, 241.85 cm and 237.72 cm respectively.

In addition, both the plant height gained by the applied rate of 240 ml/ha NEB at 

(10 and 35) DAS + 400 kg/ha NPK at basal and side dress (T13) and 240 ml/ha NEB at 

(25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T12) were found not 

significantly different from each other but found comparable to the plants applied with the 

rate of 120 3ml/ha NEB at 10 DAS + 400 kg/ha NPK at basal and side dress (T3).  

Similarly, the plants applied with the rate of (65 ml/ha NEB) Seed Treatment + 400 

kg/ha NPK at basal and side dress (T2), 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at 

basal and side dress (T4), 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and side 

dress (T5) had no significant effect to each other however, gained significantly taller plant 

height of 226.17 cm, 225.76 cm and 224.30 cm, respectively. 

In this study, all treatments gained taller plant height over the control plants at the 

rate of 400 kg/ha NPK at basal and side dress (T1) with a mean average of 218.34 cm at 

harvest. 



Table 2. Average ear length (cm) at harvest based on 10 randomly selected sample plants per  
plot as affected by the different fertilizer treatments.  

Treatment 

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of 
NPK fertilizer - - 17.21 16.42 16.21 49.84 16.61g 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK fertilizer 65 - 18.78 19.11 18.82 56.71 18.90f 

T3 – 120 ml/ha NEB applied at 
10 DAS + RR of NPK fertilizer  - 120 18.93 18.89 19.27 57.09 19.03f 

T4 – 120 ml/ha NEB applied at 
25 DAS + RR of NPK fertilizer - 120 18.62 18.86 18.77 56.25 18.75f 

T5 – 120 ml/ha NEB applied at 
35 DAS + RR of NPK fertilizer - 120 18.84 18.71 18.62 56.17 18.72f 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of NPK 
fertilizer 

65 120 19.89 20.18 19.93 60.00 20.00cd 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of NPK 
fertilizer 

65 120 19.95 19.89 20.15 59.99 20.00cd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + RR 
of NPK fertilizer 

65 240 20.88 21.26 20.92 63.06 21.02ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + RR 
of NPK fertilizer 

65 240 20.39 20.52 20.45 61.36 20.45bc 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

65 360 21.61 21.59 21.47 64.67 21.56a 

T11 – 120 ml/ha NEB applied at 
(10 & 25) DAS + RR of NPK 
fertilizer 

- 240 19.95 19.71 19.89 59.55 19.85d 

T12 – 120 ml/ha NEB applied at 
(25 & 35) DAS + RR of NPK 
fertilizer 

- 240 19.12 19.19 19.14 57.45 19.15ef 



T13 – 120 ml/ha NEB applied at 
(10 & 35) DAS + RR of NPK 
fertilizer 

- 240 19.52 19.79 19.61 58.92 19.64de 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of NPK 
fertilizer 

- 360 20.17 20.21 20.25 60.63 20.21cd 

CV%       1.01 

HSD (0.05)       0.59 
 

Average ear length (cm) at harvest 

Table 2 above presented the results of the average ear length at harvest as affected 

by different treatment combinations applied. Statistical analysis revealed highly significant 

differences on the effects of the different treatments over the control plants, (Appendix 

Table 2b). Control plants and all the treatment combinations applied obtained ear length 

with a mean range from 16.61 cm. to 21.56 cm respectively.  

The plants applied with treatment combinations at the rate of (65 ml/ha NEB) Seed 

Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and side 

dress (T10) gained the longest ear length at harvest of 21.56 cm among all other treatment 

means but found comparable to plants applied at the rate of (65 ml/ha NEB) Seed 

Treatment + 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK at basal   and side dress 

(T8) which gained an ear length of 21.02 cm.  

It was followed by the plants applied with treatment combinations at the rate of (65 

ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK at 

basal   and side dress (T9) that also significantly gained longer ears during harvest but 

found comparable with the plants applied at the rate of 360 ml/ha NEB at (10, 25 and 35) 

DAS + 400 kg/ha NPK at basal and side dress (T14), (65 ml/ha NEB) Seed Treatment + 

120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) and (65 ml/ha 

NEB) Seed Treatment + 120 ml/ha NEB at 10 DAS + 400 kg/ha NPK at basal   and side 

dress (T6) that had no significant differences to each other and the mean value ranged from 

20.00 cm to of 20.45 cm. 

Likewise, the plants applied at the rate of 240 ml/ha NEB at (10 and 25) DAS + 

400 kg/ha NPK at basal and side dress (T11) was also comparable to the Treatments (T14, 



T7 and T6) and to the plants applied with 240 ml/ha NEB at (10 and 35) DAS + 400 kg/ha 

NPK at basal and side dress (T13) that obtained a significantly longer ears at harvest. 

The plants applied with the rate of 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha 

NPK at basal and side dress (T12) also gained significantly longer ear length. Meanwhile, 

it was comparable to the plants applied at the rate of 120 3ml/ha NEB at 10 DAS + 400 

kg/ha NPK at basal and side dress (T3), (65 ml/ha NEB) Seed Treatment + 400 kg/ha NPK 

at basal and side dress (T2), 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side 

dress (T4) and 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and side dress (T5) 

but had no significant differences to each other with longer ears at harvest that ranged from 

18.72 cm to 19.15 cm. 

All the other treatments produced longer ear length over the control plants at the 

rate of 400 kg/ha NPK at basal and side dress (T1) which had the shortest ear length mean 

average of 16.61 cm after harvest.  

 

 Table 3. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as 
 affected by the different fertilizer treatments.  

Treatment 

Application Rate 
Application 

Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of 
NPK fertilizer - - 6.15 6.13 6.17 18.45 6.15h 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK fertilizer 65 - 7.20 7.10 7.00 21.30 7.10fg 

T3 – 120 ml/ha NEB applied at 10 
DAS + RR of NPK fertilizer  - 120 7.14 7.12 7.18 21.44 7.15efg 

T4 – 120 ml/ha NEB applied at 25 
DAS + RR of NPK fertilizer - 120 6.95 7.05 7.10 21.10 7.03g 

T5 – 120 ml/ha NEB applied at 35 
DAS + RR of NPK fertilizer - 120 6.90 7.00 7.10 21.00 7.00g 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at 10 DAS + RR of NPK fertilizer 

65 120 7.31 7.28 7.30 21.89 7.30d 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at 25 DAS + RR of NPK fertilizer 

65 120 7.25 7.30 7.28 21.83 7.28de 



T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (10 & 25) DAS + RR of NPK 
fertilizer 

65 240 7.82 7.87 7.91 23.60 7.87b

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (25 & 35) DAS + RR of NPK 
fertilizer 

65 240 7.70 7.65 7.61 22.96 7.65c 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (10, 25 & 35) DAS + RR of NPK 
fertilizer 

65 360 8.23 8.25 8.27 24.75 8.25a 

T11 – 120 ml/ha NEB applied at (10 
& 25) DAS + RR of NPK fertilizer - 240 7.25 7.27 7.25 21.77 7.26de 

T12 – 120 ml/ha NEB applied at (25 
& 35) DAS + RR of NPK fertilizer - 240 7.22 7.24 7.25 21.71 7.24def 

T13 – 120 ml/ha NEB applied at (10 
& 35) DAS + RR of NPK fertilizer - 240 7.22 7.26 7.24 21.72 7.24def 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of NPK 
fertilizer 

- 360 7.33 7.30 7.35 21.98 7.33d

CV% 0.68 

HSD (0.05) 0.14 

Plant biomass (kg) at harvest 

Table 3 shows that the plant biomass varied significantly among treatments which 

ranged from 6.15 kg to 8.25 kg. The highly significant effect of different treatments on 

plant biomass at harvest was shown on Appendix table 3b.  

The plants that applied with treatment combinations at the rate of (65 ml/ha NEB) 

Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal and 

side dress (T10) significantly produced the heaviest plant biomass of 8.25 kg. The next 

heaviest was gained by the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 

240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK at basal   and side dress (T8) then, 

it was followed by the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 

ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK at basal   and side dress (T9).  

The following treatment combinations in pair were not significantly different from 

each other, however produced heavier plant biomass after harvest, and most importantly 

found comparable to each other: plants applied at the rates of 360 ml/ha NEB at (10, 25 



and 35) DAS + 400 kg/ha NPK at basal and side dress (T14) and (65 ml/ha NEB) Seed 

Treatment + 120 ml/ha NEB at 10 DAS + 400 kg/ha NPK at basal and side dress (T6); 

plants applied at the rates of (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB at 25 DAS 

+ 400 kg/ha NPK at basal and side dress (T7) & 240 ml/ha NEB at (10 and 25) DAS + 400 

kg/ha NPK at basal and side dress (T11); and the plants applied at the rates of 240 ml/ha 

NEB at (10 and 35) DAS + 400 kg/ha NPK at basal and side dress (T13) & 240 ml/ha NEB 

at (25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T12).  

Moreover, the plants that applied at the rate of 120 3ml/ha NEB at 10 DAS + 400 

kg/ha NPK at basal and side dress (T3) produced also a heavier plant biomass and was 

comparable to the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 400 kg/ha 

NPK at basal and side dress (T2) which gained also a heavier plant biomass after harvest. 

In addition, the plants applied at the rate of 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK 

at basal and side dress (T4) and 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and 

side dress (T5) where found not significant with each other yet significantly produced 

heavier plant biomass at harvest. 

In this study, all treatments gained heavier plant biomass over the control plants at 

the rate of 400 kg/ha NPK at basal and side dress (T1) with a mean average of 6.15 kg at 

harvest. 

Table 4. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as  
affected by the different fertilizer treatments. 

Treatment 

Application Rate 
Application 

Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of 
NPK fertilizer - - 4.15 4.12 4.13 12.40 4.13h 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK fertilizer 65 - 4.45 4.44 4.46 13.35 4.45g 

T3 – 120 ml/ha NEB applied at 10 
DAS + RR of NPK fertilizer  - 120 4.51 4.55 4.53 13.59 4.53f 

T4 – 120 ml/ha NEB applied at 25 
DAS + RR of NPK fertilizer - 120 4.41 4.40 4.38 13.19 4.40g 

T5 – 120 ml/ha NEB applied at 35 
DAS + RR of NPK fertilizer - 120 4.37 4.42 4.4 13.19 4.40g 



T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at 10 DAS + RR of NPK fertilizer 

65 120 4.76 4.83 4.81 14.40 4.80cd 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at 25 DAS + RR of NPK fertilizer 

65 120 4.77 4.75 4.78 14.30 4.77de 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (10 & 25) DAS + RR of NPK 
fertilizer 

65 240 5.01 5.04 5.02 15.07 5.02b 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (25 & 35) DAS + RR of NPK 
fertilizer 

65 240 4.98 5.05 4.96 14.99 5.00b 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB applied 
at (10, 25 & 35) DAS + RR of NPK 
fertilizer 

65 360 5.32 5.35 5.37 16.04 5.35a 

T11 – 120 ml/ha NEB applied at (10 
& 25) DAS + RR of NPK fertilizer - 240 4.68 4.75 4.72 14.15 4.72e 

T12 – 120 ml/ha NEB applied at (25 
& 35) DAS + RR of NPK fertilizer - 240 4.71 4.67 4.72 14.10 4.70e 

T13 – 120 ml/ha NEB applied at (10 
& 35) DAS + RR of NPK fertilizer - 240 4.66 4.75 4.68 14.09 4.70e 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of NPK 
fertilizer 

- 360 4.85 4.86 4.84 14.55 4.85c 

CV% 0.54 

HSD (0.05) 0.07 

Ear diameter (cm) at harvest 

Table 4 above shows the ear diameter that varied with a mean range from 4.13 cm. 

to 5.35 cm.  Analysis of variance revealed a significant effect of the different treatments 

on ear diameter based on 10 sample plants per plot at Appendix Table 4b.  

The plants applied with the treatment combinations at the rate of (65 ml/ha NEB) 

Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and 

side dress (T10) produced significantly largest ear diameter mean of 5.35 cm. 

It was followed by the plants applied at the rate of (65 ml/ha NEB) Seed Treatment 

+ 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK at basal   and side dress (T8) and



(65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK 

at basal   and side dress (T9) which had no significant difference with each other, however 

gained the next largest ear diameters of 5.02 cm and 5.00 cm, respectively. 

The plants applied at the rate of 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha 

NPK at basal and side dress (T14) gained a larger ear diameter after harvest but comparable 

to the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB at 10 

DAS + 400 kg/ha NPK at basal   and side dress (T6). 

Moreover, the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 120 

ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) gained a larger ear 

diameter of 4.77 cm after harvest but comparable to the plants applied at the rate of 240 

ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK at basal and side dress (T11); 240 ml/ha 

NEB at (10 and 35) DAS + 400 kg/ha NPK at basal and side dress (T13); and 240 ml/ha 

NEB at (25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T12) where the ear 

diameters gained had no significant difference that ranged from 4.70 cm to 4.72 cm.  

The plants applied at the rate of 120 3ml/ha NEB at 10 DAS + 400 kg/ha NPK at 

basal and side dress (T3) gained larger ear diameter of 4.53 cm. While the plants applied 

at the rate of (65 ml/ha NEB) Seed Treatment + 400 kg/ha NPK at basal and side dress 

(T2); 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and side dress (T5) and 120 

ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T4) also obtained larger 

ear diameter though no significant differences to each other which ranged from 4.40 cm to 

4.45 cm. 

All the other treatments significantly gained larger ear diameter than the control 

plants applied at the rate of 400 kg/ha NPK at basal and side dress (T1) which gained the 

smallest ear diameter of 4.13 cm only.  

 

 

 

 

 

 

 



Table 5. Number of kernels per ear at harvest based on 10 randomly selected sample ear per 
plot as affected by the different fertilizer treatments. 

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate 
(RR) of NPK fertilizer - - 524.30 517.50 509.20 1551.00 517.00g 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 668.20 669.50 665.60 2003.30 667.77f 

T3 – 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer  

- 120 671.20 667.70 681.60 2020.50 673.50ef 

T4 – 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

- 120 665.90 663.70 660.30 1989.90 663.30f 

T5 – 120 ml/ha NEB 
applied at 35 DAS + RR of 
NPK fertilizer 

- 120 659.90 663.70 660.60 1984.20 661.40f 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

65 120 698.70 705.60 702.80 2107.10 702.37c 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

65 120 688.20 694.10 697.20 2079.50 693.17cd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

65 240 726.30 720.60 728.60 2175.50 725.17ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

65 240 717.60 722.6 720.20 2160.40 720.13b 

T10 – 65 ml/ha NEB at 
Seed Treatment + 120 ml/ha 
NEB applied at (10, 25 & 
35) DAS + RR of NPK
fertilizer

65 360 730.60 733.70 736.2 2200.50 733.50a 



T11 – 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

- 240 687.30 693.70 690.80 2071.80 690.60cd 

T12 – 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

- 240 678.20 686.30 682.10 2046.60 682.20de 

T13 – 120 ml/ha NEB 
applied at (10 & 35) DAS + 
RR of NPK fertilizer 

- 240 679.20 689.40 686.90 2055.50 685.17de 

T14 – 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

- 360 714.70 721.80 718.30 2154.80 718.27b 

CV%       0.61 

HSD (0.05)       12.55 
 

Number of kernels per ear 

 

The Table 5 presented the data on the number of kernels per ear at harvest based on 

10 sample plants per plot as affected by different fertilizer treatment combinations. A 

highly significant result was obtained and showed on Appendix Table 5b.  

The comparison among means revealed that the plants applied with the treatment 

combinations at the rate of (65 ml/ha NEB) Seed Treatment + 360 ml/ha NEB at (10, 25 

and 35) DAS + 400 kg/ha NPK at basal and side dress (T10) produced significantly the 

highest number of kernels per ear with a mean average of 733.50 however, it was 

comparable to the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha 

NEB at (10 and 25) DAS + 400 kg/ha NPK at basal   and side dress (T8) which gained  a 

mean average of 725.17.  

This was followed by the plants applied at the rate of (65 ml/ha NEB) Seed 

Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK at basal and side dress 

(T9) and 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal and side dress 

(T14) that had no significant differences and obtained significantly higher number of 

kernels based on 10 sample plants per plot. 

Moreover, plants applied with (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB 

at 10 DAS + 400 kg/ha NPK at basal   and side dress (T6) gained the higher number of 

kernels per ear after harvest but was comparable with plants applied with (65 ml/ha NEB) 

Seed Treatment + 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) 



and 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK at basal and side dress (T11) 

that had no significant differences to each other.  

Likewise, the plants applied at the rate of 240 ml/ha NEB at (10 and 35) DAS + 

400 kg/ha NPK at basal and side dress (T13) and 240 ml/ha NEB at (25 and 35) DAS + 

400 kg/ha NPK at basal and side dress (T12) has no significant difference but gained a 

relatively higher number of kernels per ear. 

In addition, the plants applied at the rate of 20 3ml/ha NEB at 10 DAS + 400 kg/ha 

NPK at basal and side dress (T3) gained also a higher number of kernels after harvest 

however, comparable to plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 400 

kg/ha NPK at basal and side dress (T2), 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at 

basal and side dress (T4), and 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and 

side dress (T5) though not significant with each other thus gained higher number of kernels 

than the control plants. 

Among all other treatment means the plants applied at the rate of 400 kg/ha NPK 

at basal and side dress (T1) control plants produced the lowest number of kernels of 517.00 

per ear.  

Table 6. Number of plants harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate 
(RR) of NPK fertilizer - - 218.00 218.00 221.00 657.00 219.00f 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 225.00 227.00 227.00 679.00 226.33de 

T3 – 120 ml/ha NEB applied 
at 10 DAS + RR of NPK 
fertilizer  

- 120 226.00 225.00 227.00 678.00 226.00de 

T4 – 120 ml/ha NEB applied 
at 25 DAS + RR of NPK 
fertilizer 

- 120 224.00 226.00 225.00 675.00 225.00de 



T5 – 120 ml/ha NEB applied 
at 35 DAS + RR of NPK 
fertilizer 

- 120 224.00 223.00 226.00 673.00 224.33e 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

65 120 229.00 234.00 233.00 696.00 232.00bc 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

65 120 233.00 231.00 231.00 695.00 231.67bc 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

65 240 236.00 235.00 238.00 709.00 236.33ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

65 240 235.00 233.00 236.00 704.00 234.67ab 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

65 360 239.00 240.00 237.00 716.00 238.67a 

T11 – 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

- 240 227.00 230.00 231.00 688.00 229.33cd 

T12 – 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

- 240 229.00 226.00 228.00 683.00 227.67cde 

T13 – 120 ml/ha NEB 
applied at (10 & 35) DAS + 
RR of NPK fertilizer 

- 240 228.00 226.00 230.00 684.00 228.00cde 

T14 – 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

- 360 233.00 238.00 235.00 706.00 235.33ab 

CV%       0.71 

HSD (0.05)       4.88 
 

Number of plants harvested from 40m2 per plot 

 

Table 6 above presented the number of plants harvested from 40m2 per plot as 

affected by different fertilizer treatment combinations. A highly significant result was 

obtained showed on Appendix Table 6b.  



The results revealed that the treatment combination at the rate of (65 ml/ha NEB) 

Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and 

side dress (T10) produced significantly highest number of plants harvested from 40m2 per 

plot with an average mean of 238.67 however, comparable to the plants applied at the rate 

of  (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha 

NPK at basal   and side dress (T8), (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at 

(25 and 35) DAS + 400 kg/ha NPK at basal   and side dress (T9) and 360 ml/ha NEB at 

(10, 25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T14) that had no significant 

effect to each other with a mean value of  236.33, 234.67 and 235.33, respectively.  

The plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB 

at 10 DAS + 400 kg/ha NPK at basal and side dress (T6) and (65 ml/ha NEB) Seed 

Treatment + 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) had 

no significant difference to each other however gained a significantly higher number of 

plants harvested from 40m2 per plot.  

Moreover, the plants applied at the rate of 240 ml/ha NEB at (10 and 25) DAS + 

400 kg/ha NPK at basal and side dress (T11) also obtained a significantly higher number 

of plants harvested from 40m2 per plot with an average of 229.33 however, comparable to 

the plats applied at the rate of 240 ml/ha NEB at (10 and 35) DAS + 400 kg/ha NPK at 

basal and side dress (T13) and 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK at 

basal and side dress (T12) that were insignificant to each other. Meanwhile, the treatment 

combinations at the rate of (65 ml/ha NEB) Seed Treatment + 400 kg/ha NPK at basal and 

side dress (T2), 120 3ml/ha NEB at 10 DAS + 400 kg/ha NPK at basal and side dress (T3) 

and the plants applied at the rate of and 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at 

basal and side dress (T4) were also not significant to each other however, similar to the 

aforementioned treatment combinations (T13 and T14). In addition, the plants applied at 

the rate of 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and side dress (T5) was 

also comparable to the plants at (T13, T12, T2, T3 and T4) with a mean value ranges from 

224.33 to 228.00.  

On the other hand, the control plants applied at the rate of 400 kg/ha NPK at basal 

and side dress (T1) evidently produced a significantly fewest number of plants harvested 

per 40m2 plot with a mean average of 219.00. 
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EFFICACY TEST OF GRANULAR FERTILIZERS BLENDED WITH LIQUID 

NEB WITH FOLIAR SPRAY AND POWDER IN HYBRID CORN 

ECHAGUE, ISABELA, PHILIPPINES 

============ 

ABSTRACT 

============ 

 To investigate the effectiveness of liquid NEB and experimental powder 

product blended on granular fertilizer materials on the growth and yield of hybrid 

corn, a field experiment was conducted from January to April 2022 in Barangay 

San Fabian, Echague, Isabela. Ten treatments were used in the study, which 

were arranged in a Randomized Complete Block Design (RCBD) with three 

replications.  

All the plants applied with granular fertilizers (80 kg NPK/ha + 80 kg 

urea/ha) blended with liquid NEB plus foliar spray, and NEB powder exhibited 

comparable corn ears, biomass and yield with the NEB-untreated plants (100 

kg NPK/ha + 100 kg urea/ha). With granular fertilizers (160 kg NPK/ha + 160 kg 

urea/ha) combined with liquid NEB plus foliar spray, and powder, plants 

exhibited comparable height and biomass, but bigger and longer corn ears and 

higher grain yields than untreated control (200 kg NPK/ha + 200 kg urea/ha). 

The blending of granular fertilizers with liquid NEB and foliar spray of 240 ml/ha, 

exceeded the yield of the reference plots by 12.33 – 12.73 percent, and with 

NEB powder at 2 g/kg of fertilizer material by 11.06 and 11.41 percent, hence, 

recommended for use in hybrid corn production.  
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INTRODUCTION 

Importance of the Study 

The aim of increasing corn yield through sound fertilization is of 

paramount importance. Based on research, most agricultural soils in the 

Philippines are in low state of fertility due to continuous monocropping and 

nutrient removal by improved crop varieties. It was also found out that intensive 

cropping without proper management of crop residues led to the depletion of 

soil fertility. However, this can still be solved by applying the proper quantity of 

fertilizers and other additives to maintain and preserved the nutrient status of 

the soil. 

Fertilizer plays an important role in modern agriculture, especially for 

increased rice production. Nitrogen, phosphorus, and potassium (NPK) are the 

primary nutrients that rice plant needs. Nitrogen is most important in the 

formation of chlorophyll, the green pigment in leaves essential in plant food 

manufacture, and growth of plants. Use of nitrogen efficiently is an important 

complementary strategy for improving yield and reducing cost of production. It 

is also a prime nutrient for protein and carbohydrate synthesis, growth and 

development of plant body. The effect of nitrogen fertilization on rice growth and 

grain productivity are derived from several biochemical, physiological and 

morphological processes in the plant system. Nitrogen is considered the most 

limiting element in the soil and usually removed via crop removal. Rice plants 

also require phosphorus and potassium to improve their quality and grain 

production. In Cagayan Valley however, farmers usually apply more nitrogen 

than phosphorus and potassium, thus create nutrients imbalance in many 

cases. The imbalanced use of fertilizer speeds up nutrients’ depletion, as well 

increase the cost of production which becomes a major problem in rice 

production. In order to obtain higher yields, innovations that will warrant and 

assure higher yields and economic returns should be developed.  

One of these innovations is the enhancement of commercially available 

fertilizer grades by blending with other materials to further boost its fertilizing 

value. One of these is NEB which is a blend of natural root exudates that is 
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claimed to help stop the loss of nitrogen from soil and increase the population 

of beneficial soil bacteria that release more nutrients from soil and make it 

readily available, fueling aggressive crop growth and yield. Furthermore, NEB 

promotes growth and development of plants, including larger and more 

complex root systems, thus making the plant more efficient in absorbing 

nutrients from a greater depth and volume of soil.  

Objectives of the Study 

This study was conducted to investigate the effectiveness of liquid NEB 

and experimental powder product blended on granular fertilizer materials on 

the growth and yield of hybrid corn under dry season planting.  

Specifically, it aimed to: 

1. determine the effect of liquid NEB blended on granular fertilizers with

foliar applications on hybrid corn; and

2. determine the effect of the NEB powder blended on granular fertilizer

in hybrid corn;

3. Collect field pictures to document any visual advantages from NEB

application.
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MATERIALS AND METHOD 

Land Preparation 

The experiment was conducted in San Fabian, Echague, Isabela from 

January to April 2022. The experimental area was cleared from grasses, 

stubbles and other foreign materials to facilitate thorough land preparation. The 

area was plowed initially by tractor and it was left idle for one week for the weeds 

to decay, harrowing was done one day before planting.  

Construction of Furrows and Planting 

Furrows were constructed at 75 centimeters apart before the application 

of fertilizer. Hybrid variety of corn (NK 6014) was used in the study. Two seeds 

per hill were planted at 25 centimeters apart immediately after the basal 

application of fertilizer. The seeds were covered with thin soil and foot-pressed 

in order to have uniform germination. Thinning was done after 10 days to come 

up with one seedling per hill. 

Application of Fertilizer 

The inorganic fertilizers (CF and urea) used in Treatments 2, 3, 7 and 8 

were pre-blended with 1.75 ml liquid NEB/kg of NPK and urea. NEB was applied 

as fine spray on the leaf surface of corn plants in Treatments 2 and 7 (60ml/ha) 

and Treatments 3 and 8 (120ml/ha) at 15 and 45 days after planting at early 

morning. For Treatments 4,5, 9 and 10, the inorganic fertilizers were pre-

blended with two rates of NEB powder (1 g/kg and 2 g/kg of fertilizer material). 

The specified amounts of NPK and urea fertilizers were respectively applied as 

during planting, and during hilling-up 30 DAP.  

Experimental Design and Treatments 

The experimental area of 2,090 square meters were divided into three 

blocks and each block had a dimension of 6 meters x 104.5 meters. An alley 

way of one meter between blocks were provided. Each block was further 

subdivided into ten equal plots. Each plot had an area of 60 square meters with 



Efficacy Test of Granular Fertilizers Blended with Liquid NEB plus Foliar Spray 
and Powder on Hybrid Corn in San Fabian, Echague, Isabela 

=================================================================================================

a dimension of 6 m x 10 m and were spaced 0.5 meter apart. The experiment 

was laid out in Randomized Complete Block Design (RCBD) with three 

replications.  

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the dosages of granular fertilizers, amount of liquid NEB and powder 

blended, amount and time of foliar spray. 

Table 1:   Treatment Summary per hectare 

BASAL 15 DAS 
Foliar Applied 

SIDE DRESS 
25-35 DAS

45 DAS 
Foliar Applied 

T1 100 kg/ha NPK 100 kg/ha Urea 

T2 
80 kg/ha NPK + NEB 

1.75 ml liquid NEB/kg NPK 
60 ml/ha NEB foliar 

80 kg/ha Urea + NEB 
1.75 ml liquid NEB/kg NPK 

60 ml/ha NEB foliar 

T3 
80 kg/ha NPK + NEB 

1.75 ml liquid NEB/kg NPK 
120 ml/ha NEB foliar 

80 kg/ha Urea + NEB 
1.75 ml liquid NEB/kg NPK 

120 ml/ha NEB foliar 

T4 
80 kg/ha NPK + NEB 

1 g NEB powder /kg NPK 
80 kg/ha Urea + NEB 

1 g NEB powder /kg NPK 

T5 
80 kg/ha NPK + NEB 

2 g NEB powder /kg NPK 
80 kg/ha Urea + NEB 

2 g NEB powder /kg NPK 

T6 200 kg/ha NPK 200 kg/ha Urea 

T7 
160 kg/ha NPK + NEB 

1.75 ml liquid NEB/kg NPK 
60 ml/ha NEB foliar 

160 kg/ha Urea + NEB 
1.75 ml liquid NEB/kg NPK 

60 ml/ha NEB foliar 

T8 
1600 kg/ha NPK + NEB 

1.75 ml liquid NEB/kg NPK 
120 ml/ha NEB foliar 

1600 kg/ha Urea + NEB 
1.75 ml liquid NEB/kg NPK 

120 ml/ha NEB foliar 

T9 
160 kg/ha NPK + NEB 

1 g NEB powder /kg NPK 
160 kg/ha Urea + NEB 

1 g NEB powder /kg NPK 

T10 
160 kg/ha NPK + NEB 

2 g NEB powder /kg NPK 
160 kg/ha Urea + NEB 

2 g NEB powder /kg NPK 

Pest Management 

Weeds were controlled manually and by spraying appropriate herbicide, 

while the occurrence of insect pests and diseases were strictly monitored for 

immediate control using appropriate insecticide and fungicide following the 

manufacturer’s recommendation.  
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Harvesting 

 The corn ears were harvested when 90 percent of the corn husks turned 

from green to golden brown and a black layer of the seeds on the cob appeared. 

The 10 sample plants in the net plot of 5 m x 8 m (40m2) were cut at ground 

level, weighed and were properly labeled to avoid intermixing of treatments. 

These sample plants were set aside for biomass weight, and measurement of 

corn ear length and diameter. All the corn ears from the 40 m2 net plot were 

harvested, threshed manually to avoid losses, and were dried immediately after 

until about 14% MC, weighed and were recorded as grain yield per net plot. 
 

DATA TO BE GATHERED 

1. Plant height at harvest. The height of the ten representative corn plants were 

measured three days before the schedule harvest. 

2. Average length and diameter of corn ear. The length and diameter of the 

corn ears obtained from the ten representative plants were measured after 

harvesting. 

3. Biomass weight at harvest. Ten representative corn stalks were cut at 

ground level during harvest and were weighed to be recorded as biomass 

weight.  

4. Grain yield per net plot (40 m2). All the corn ears taken within the net plot 

were shelled manually and sun-dried to near 14% moisture and weight were 

recorded.  

5. Computed yield per hectare (t/ha). The weight per net plot was the basis for 

the projection of yield per hectare.  
 

 
Statistical Analysis 

All the data gathered were subjected to statistical analysis following the 

Analysis of Variance for Randomized Complete Block Design (RCBD) and the 

Tukey’s Honest Significant Difference (HSD) was used for the comparison of 

means in parameters where treatment effects are found significant at 5% level.  
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RESULTS AND DISCUSSION 

Observation 

Overall, it was observed that the plants in all the treatments and replicates 

exhibited vigorous growth and obtained the characteristic growth and stands 

inherent to the ideal growth of the NK 6410 variety. However, it was observed 

that the NEB-treated plots grew more robustly with greener and broader leaves 

compared with the untreated control. Majority of the plants have produced 

tassels 56 days after planting while the silk was observed to come out from the 

ears 67 days after planting. Harvesting was done 113 days after planting. 

Plant Height 

As shown in Table 2, plant heights at harvest were significantly influenced 

by the application of the test products. Plant height from the treated plants were 

comparable with each other with mean height ranged from 233.80 to 244.60 cm, 

while the two untreated control plants registered mean of 219.20 (T1) and 248.07 

cm (T6). 

Table 2. Average plant height (cm) at harvest 

TREATMENTS 
Average 

Plant Height 
(cm) 

T1 - 100 kg/ha NPK + 100 kg Urea/ha 219.20 b 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 238.73 ab 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 233.80 ab 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 241.07 ab 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 237.27 ab 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 248.07 a 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 235.87 ab 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 244.60 a  
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 239.80 ab 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 243.33 a 
MEAN 238.17 
CV (%) 331 
HSD value 23.06 

Means followed by same letter are not significantly different using Tukey’s HSD at 1% level
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At harvest, plants applied with reduced NPK (80 kg/ha) and urea (80 

kg/ha) blended with liquid NEB and foliar spray of 120 ml/ha (T2) and 240 ml/ha 

(T3) registered mean height of 238.73 and 233.80 cm, respectively. While, plants 

which have received same dosage of fertilizer blended with NEB powder have 

mean height of 241.07 (1 g/kg) and 237.27 cm (2 g/kg). Fertilizer materials 

blended with liquid NEB and powder, regardless of the dosage, showed the 

same influence with 100 kg NPK/ha + 100 kg urea/ha (T1) on corn plant in terms 

of height growth.  

Taller plants were obtained in plots applied with 200 kg NPK/ha and 200 

urea kg/ha (T6) with mean of 248.07 cm. These were comparable to the plants 

applied with reduced NPK (160 kg/ha) and urea (160 kg/ha) blended with liquid 

NEB and foliar spray of 120 ml/ha (T7) and 240 ml/ha (T8) registered mean 

height of 235.87 and 244.60 cm, respectively. While, plants which have received 

same dosage of fertilizer blended with NEB at 1 g/kg and 2 g/kg powder have 

mean height of 239.80 and 243.33 cm, respectively. Fertilizer materials blended 

with liquid NEB and powder, showed the similar influence with application of 200 

kg NPK/ha + 200 kg urea/ha (T6) on corn plant in terms of height growth 

regardless of the rate.  

 

Corn Ear Length 

As gleaned in Table 3, the differences on the length of corn ears obtained 

from the different plots as effected by the inorganic fertilizers and NEB 

application was highly significant, with coefficient of variation of 51%. 

The corn ears obtained from Treatment 10 where in the plants are applied 

with 160 kg NPK + 160 kg urea/ha both blended with NEB powder at 2g/kg 

seeds revealed the longest with mean length of 19.26 cm. However, it did not 

differ with the corn ears obtained from plants which received same quantity of 

granular fertilizers blended with NEB powder at 1 g/kg seeds (T9) with mean of 

18.88 cm. The corn ears from the plants which received same dosage of 

granular fertilizer blended with liquid NEB and foliar spray reflected statistically 

similar lengths of 18.25 cm (120 ml/ha) and 18.65 cm (240 ml/ha).  
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Table 3. Average corn ear length (cm) 

TREATMENTS Corn Ear 
Length (cm) 

T1 - 100 kg/ha NPK + 100 kg Urea/ha 14.69 c 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 14.75 c 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 15.70 c 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 15.45 c 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 15.11 c 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 16.37 bc 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 18.25 ab 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 18.65 ab 
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 18.88 ab 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 19.26 a 
MEAN 16.71 
CV (%) 5.17 
HSD value 2.52 

Means followed by same letter are not significantly different using Tukey’s HSD at 1% level

From among the treatments, the application 160 kg NPK + 160 kg 

urea/ha blended with NEB powder at 2g/kg produced longer corn ears (16.75%) 

than the reference plot (T6) supplied with higher dosage of granular fertilizers. 

While the non-significant variation of corn ear length between T7, T8 and T9 with 

T6 implies that the granular fertilizers blended with NEB showed comparable 

with the untreated fertilizer materials.   

The reduction of 2 bags NPK/ha and 2 bags urea/ha in Treatment 1 (100 

kg/ha NPK + 100 kg Urea/ha) produced plants with shorter corn ears as 

revealed by the corn ear length in of 14.69, short of 11.47 percent, in reference 

to Treatment 6. It did not differ however, with the corn ears obtained from plants 

which received same quantity of granular fertilizers blended with liquid NEB and 

foliar spray with mean of 14.75 cm (120 ml/ha) and 15.70 cm (240 ml/ha). On 

the hand, the corn ears from the plants which received same dosage of granular 

fertilizer but blended with NEB powder reflected statistically similar lengths of 

15.45 cm (1 g/kg) and 15.11 cm (2 g/kg). The non-significant variation in corn 

ear length in T2, T3, T4 and T5 with T1 and T6 implies that blending granular 

fertilizers with NEB provided similar influence in terms of growth of the corn ears.  
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Corn Ear Diameter 

As shown in Table 4, variations in diameter of corn ears from plants 

applied with different rates of granular fertilizers and NEB application are 

significant. Bigger corn ears were from Treatment 8 and 9 at 4.94 and 4.93 cm, 

respectively, while the smallest was noted in Treatment 4 with 4.50 cm, with an 

overall mean of 4.76 cm.  

 
Table 4. Average corn ear diameter (cm)  
 

TREATMENTS Corn Ear 
Diameter  (cm) 

T1 - 100 kg/ha NPK + 100 kg Urea/ha 4.68 ab 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 4.72 ab 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 4.68 ab 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 4.54 b 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 4.74 ab 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 4.64 ab 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 4.92 ab 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 4.94 a 
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 4.93 a 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 4.85 ab 
MEAN 4.76 
CV (%) 2.74 
HSD value 0.38 

Means followed by same letter are not significantly different using Tukey’s HSD at 5% level
  

 

The plants applied with 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + 

foliar spray of 120 ml/ha (T2) and 240 ml/ha (T3) produced corn ears with mean 

diameter of 4.72 cm and 4.68 cm, respectively. Both treatments showed no 

significant variation with Treatment 1 (100 kg/ha NPK + 100 kg Urea/ha) with 

4.68 cm. Similarly, it did not differ with the corn ears obtained in Treatment 4 (1 

g/kg) with 4.54 cm and Treatment 5 (2 g/kg) with 4.74 cm.  

At higher rate of granular fertilizer, the plants applied with 200 kg/ha NPK 

+ 200 kg Urea/ha (T6) produced corn ears with had mean diameter of 4.64 cm. 

It did no vary with the corn ears over Treatments 7 (160 kg/ha NPK + 160 kg 

Urea/ha with liquid NEB + foliar spray (120 ml/ha) and Treatment 8 (160 kg/ha 

NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) which were 
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also statistically similar. The corn ears obtained from Treatment 9 (160 kg/ha 

NPK + 160 kg Urea/ha with NEB powder (1 g/kg) and Treatment 10 (160 kg/ha 

NPK + 160 kg Urea/ha with NEB powder (2 g/kg) were identical.  

The results revealed that reduced rates of granular fertilizers blended 

with liquid NEB with foliar spray of 120 and 240 ml/ha showed similar influence 

on corn ears with higher rates of fertilizer. Likewise, with fertilizers blended with 

NEB powder at 1 and 2 g/kg.  

Number of plants per sampling area 

The number of plants per net plot of 40 m2 showed no significant variation 

among the different treatments (Table 5). The number of plants ranged from 258 

to 263 across the treatments. The maximum value (263) was recorded in T8 

(160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) and 

T9 (160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg). The minimum 

value of 258 was found in T4 (80 kg/ha NPK + 80 kg Urea/ha with NEB powder 

(1 g/kg).  

Table 5. Number of plants/40 m2 

TREATMENTS 
Number of 
plants/40 

m2 
T1 - 100 kg/ha NPK + 100 kg Urea/ha 259 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 259 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 259 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 258 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 259 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 260 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 260 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 263 
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 263 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 260 
MEAN 260 
CV (%) 0.90 
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Biomass per Plant (g) 

The biomass per plant showed no significant variation among the 

different treatments (Table 6). The weight per plant ranged from 415.67 to 491 

across the treatments. The maximum value (491) was recorded in T8 (160 kg/ha 

NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha). The minimum 

value of 415.67 was found in T1 (100 kg/ha NPK + 100 kg Urea/ha).  

 
Table 6. Biomass per plant (g) 

  

TREATMENTS Biomass  
(g) 

T1 - 100 kg/ha NPK + 100 kg Urea/ha 415.67 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 428.67 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 467.67 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 441.00 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 469.33 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 452.00 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 488.00 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 491.00 
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 455.33 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 488.67 
MEAN 459.73 
CV (%) 6.94 

 
Results of experiment revealed that the control plants in Treatment 1 (100 

kg/ha NPK + 100 kg Urea/ha) and the NEB-treated fertilizers at reduced rate 

with foliar spray of 120 (T2) and 240 ml/ha (T3) produced plants of similar 

biomass. Moreover, the fertilizers (80 kg NPK/ha and 80 kg urea/ha) blended 

with NEB powder at 1 g/kg (T4) and 2 g/kg (T5) also produced plants with 

statistically identical weight.  

Data further revealed that the control plants in Treatment 6 (200 kg/ha 

NPK + 200 kg Urea/ha) and NEB-treated fertilizers (160 kg NPK/ha + 160 kg 

urea/ha) with foliar spray of 120 (T7) and 240 ml/ha (T8) have comparable 

biomass.  Moreover, the fertilizers (160 kg NPK/ha and 160 kg urea/ha) with 

NEB powder at 1 g/kg (T9) and 2 g/kg (T10) produced plants with statistically 

identical weight.  
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Yield per Sampling Area (kg/40 m2) 

The grain yield of corn was significantly influenced by the different 

treatments (Table 7). The yield ranged from 29.83 to 37.49 kg with the maximum 

value obtained in Treatment 10, and the minimum was recorded in Treatment 1. 

Table 7. Yield per Sampling Area (kg/40 m2) 

TREATMENTS Yield 
(kg/40 m2) 

T1 - 100 kg/ha NPK + 100 kg Urea/ha 29.83 c 
T2 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 30.82 bc 
T3 - 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 33.53 abc 
T4 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 32.65 abc 
T5 - 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 33.64 abc 
T6 - 200 kg/ha NPK + 200 kg Urea/ha 33.62 abc 
T7 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 35.22 ab 
T8 - 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 37.38 a 
T9 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 37.11 a 
T10 - 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 37.49 a 
MEAN 34.13 
CV (%) 5.18 
HSD 5.1801 

Means followed by same letter are not significantly different using Tukey’s HSD at 1% level 

The maximum yield of corn per net plot (37.49 kg) was found in T10 (160 

kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) which was statistically 

similar to T9 (160 kg/ha NPK + 160 kg Urea/ha with 1 g/kg NEB powder) with 

value of 37.11 kg. The yields were identical to the T8 (160 kg/ha NPK + 160 kg 

Urea/ha with liquid NEB + 240 ml/ha foliar spray) with 37.38 kg and T7 (160 

kg/ha NPK + 160 kg Urea/ha with liquid NEB + 120 ml/ha foliar spray) with 35.22 

kg, where both treatments provided equal effect on grain production. The result 

implies that the same rate of fertilizer blended with the two rates of liquid NEB 

influences the grain production of the corn crops, similarly. The NEB treatments 

compensated the effect of the reduction of fertilizer dosage from 100 kg NPK/ha 

and 100 kg urea/ha to 80 kg NPK/ha and 80 kg urea/ha, respectively. 
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Application of 100 kg/ha NPK + 100 kg urea/ha without NEB treatment 

had produced a yield of 29.83 kg. It did not vary with yields obtained in the 

reduced rate of fertilizer (80 kg NPK/ha + 80 kg urea/ha) plus liquid NEB and 

foliar spray of 120 ml/ha (30.82 kg) and 240 ml/ha (33.53 kg). The yields were 

also identical with T4 (80 kg/ha NPK + 80 kg urea/ha with NEB powder) with 

32.65 kg, and T5 (80 kg/ha NPK + 160 kg urea/ha with NEB powder with 33.64 

kg. All NEB treated plots provided equal effect on grain production 

  

Computed Grain Yield per Hectare  

The projected grain yield of one hectare hybrid corn NK 6410 as affected 

by the application of granular fertilizer with and without NEB is shown in Table 

8. The maximum projected yield of 9.37 ton/ha is obtained in Treatment 10 (160 

kg/ha NPK + 160 kg Urea/ha with 2 g NEB powder/kg). The minimum yield is 

noted in Treatment 1 (100 kg/ha NPK + 100 kg Urea/ha) with 7.46 tons.  

 
Table 8. Computed yield  
 

TREATMENTS Yield/Ha 
t/ha 

T1 100 kg/ha NPK + 100 kg Urea/ha 7.46 c 
T2 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 7.71 bc 
T3 80 kg/ha NPK + 80 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 8.38 abc 
T4 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (1 g/kg) 8.16 abc 
T5 80 kg/ha NPK + 80 kg Urea/ha with NEB powder (2 g/kg) 8.41 abc 
T6 200 kg/ha NPK + 200 kg Urea/ha 8.41 abc 
T7 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (120 ml/ha) 8.81 ab 
T8 160 kg/ha NPK + 160 kg Urea/ha with liquid NEB + foliar spray (240 ml/ha) 9.34 a 
T9 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (1 g/kg) 9.28 a 
T10 160 kg/ha NPK + 160 kg Urea/ha with NEB powder (2 g/kg) 9.37 a 
 MEAN 8.53 
 CV 5.17 
 HSD (%) 1.29 

 
 

Application of granular fertilizers at 100 kg NPK/ha and 100 kg urea/ha 

(Treatment 1) had a projected grain yield of 7.47 ton/ha. Reducing the rate of 

fertilizer to 80 kg NPK/ha and 80 kg urea/ha combined with liquid NEB and foliar 

spray of 120 ml/ha (T2) generated an additional grain yield of 3.35 percent (250 
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kg/ha). By increasing the rate of NEB to 240 ml/ha (T3) yield increase was 12.33 

percent, an additional of 0.92 tons. With the same fertilizer dosage, bulk 

blending with NEB powder at 1g/kg (T4) resulted to 9.38 percent increase in 

grain yields (0.70 tons) and 12.73 percent (0.95 tons) with 2 g/kg rate.  

Doubling the rate of granular fertilizer by 200 kg NPK and 200 kg urea/ha 

(Treatment 6) resulted to a projected grain yield of 8.41 ton/ha, which is 12.73 

percent or 0.95 ton higher than Treatment 1.  

The reduction of the dosage (160 kg/ha NPK + 160 kg Urea/ha) with 

combination of liquid NEB and foliar spray, augmented the yield by 4.76 percent 

(120 ml/ha) and 11.06 percent (240 ml/ha) tantamount to 0.40 and 0.93 ton of 

additional grains, respectively. But with NEB powder, the yields raised up by 

10.34 percent at 1 g/kg (T9) and 11.41 percent at 2 g/kg (T10), corresponding to 

0.87 and 0.96 ton of grains.  

CONCLUSION 

The following conclusions are drawn based on the findings of the study:  

1. Granular fertilizers (80 kg NPK/ha + 80 kg urea/ha) blended with liquid NEB

plus foliar spray, and NEB powder improved the height growth of the corn

plants, with comparable corn ears (length and diameter), biomass and yield,

with the no NEB fertilizer (100 kg NPK/ha + 100 kg urea/ha). Liquid NEB plus

foliar spray (240 ml NEB/ha) and 2 g NEB powder/kg caused the additional

grains of 0.92 and 0.95 ton/ha, respectively.

2. Granular fertilizers (160 kg NPK/ha + 160 kg urea/ha) combined with liquid

NEB plus foliar spray, and NEB powder produced plants with comparable

plant height and biomass, but with longer and bigger corn ears that led to a

much higher grain yield than the untreated control (200 kg NPK/ha + 200 kg

urea/ha). Granular fertilizer blended with liquid NEB plus foliar spray of 240

ml/ha, and NEB powder at 2 g/kg increased the grain yield by 0.93 and 0.96

ton/ha, respectively.

3. Plants supplied with granular fertilizers blended with liquid NEB plus foliar

spray, and NEB powder produced are at par with plants applied with higher
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dosage of fertilizers. The NEB application was able to off set the reduced 

amount of the granular fertilizers. 

 

RECOMMENDATION 

Based on the findings of the study, the blending of granular fertilizers with 

liquid NEB with foliar spray of 240 ml/ha, and with NEB powder at 2 g/kg of 

fertilizer material is recommended for use in hybrid corn production. A similar 

study, however, should be conducted to validate and come up with a more 

reliable and conclusive result.   
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Appendix Table 1. Plant Height (cm) at Harvest 
 

TREATMENTS BLOCK TOTAL MEAN L I II III 
T1 217.60 220.00 220.00 657.60 219.20 b 
T2 244.80 240.40 231.00 716.20 238.73 ab 
T3 230.60 237.00 233.80 701.40 233.80 ab 
T4 234.00 236.20 253.00 723.20 241.07 ab 
T5 227.40 242.20 242.20 711.80 237.27 ab 
T6 240.40 246.00 257.80 744.20 248.07 a 
T7 237.00 227.40 243.20 707.60 235.87 ab 
T8 245.80 257.80 230.20 733.80 244.60 a       
T9 238.80 242.20 238.40 719.40 239.80 ab 
T10 235.80 246.20 248.00 730.00 243.33 a 

MEAN     238.17 
HSD value     23.06 

 
 
 
 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 131.07 65.53 1.06 3.56 6.01 
TREATMENT 9 1687.17 187.46 3.02* 2.46 3.60 
ERROR 18 1117.72 62.09    
TOTAL 29 2935.97     

C.V. = 3.31%                         * - significant at 5% level  
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Appendix Table 2. Corn Ear Length (cm) 
 

TREATMENTS BLOCK TOTAL MEAN I II III 
T1 14.96 14.86 14.26 44.08 14.69 c 
T2 14.44 15.07 14.75 44.26 14.75 c 
T3 15.72 15.17 16.22 47.11 15.70 c 
T4 16.74 14.09 15.52 46.35 15.45 c 
T5 15.04 14.69 15.60 45.33 15.11 c 
T6 15.56 16.52 17.04 49.12 16.37 bc 
T7 19.89 17.07 17.80 54.76 18.25 ab 
T8 19.18 18.99 17.79 55.96 18.65 ab 
T9 19.03 19.79 17.83 56.65 18.88 ab 
T10 19.48 19.92 18.38 57.78 19.26 a 

MEAN     16.71 
HSD value     2.5278 

 
 
 
 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 1.3153 0.6577 0.88 3.56 6.01 
TREATMENT 9 91.662 10.185 13.66** 2.46 3.60 
ERROR 18 13.4209 0.7456    
TOTAL 29 106.3982     

C.V. = 5.17%              ** - significant at 1% level 
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Appendix Table 3. Corn Ear Diameter (cm) 
 

TREATMENTS BLOCK TOTAL MEAN I II III 
T1 4.64 4.84 4.57 14.05 4.68 ab 
T2 4.68 4.80 4.67 14.15 4.72 ab 
T3 4.72 4.59 4.73 14.04 4.68 ab 
T4 4.54 4.60 4.47 13.61 4.54 b 
T5 5.03 4.59 4.60 14.22 4.74 ab 
T6 4.64 4.55 4.72 13.91 4.64 ab 
T7 4.82 4.95 4.98 14.75 4.92 ab 
T8 4.90 5.00 4.91 14.81 4.94 a 
T9 4.85 4.97 4.96 14.78 4.93 a 
T10 4.63 4.92 4.99 14.54 4.85 ab 

MEAN     4.76 
HSD value     0.3822 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

 
 
 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 0.0065 0.0033 0.19 3.56 6.01 
TREATMENT 9 0.5119 0.0569 3.34* 2.46 3.60 
ERROR 18 0.3068 0.017    
TOTAL 29 0.8252     

C.V. = 2.74%                * – significant at 5% level 
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Appendix Table 4. Number of plants per sampling area (40 m2) 

TREATMENTS BLOCK TOTAL MEAN I II III 
T1 256 258 262 776 259 
T2 257 262 259 778 259 
T3 259 261 256 776 259 
T4 257 258 258 773 258 
T5 261 259 256 776 259 
T6 260 262 259 781 260 
T7 262 258 260 780 260 
T8 264 264 261 789 263 
T9 264 264 261 789 263 
T10 261 256 262 779 260 

MEAN 260 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 3.800 1.900 0.35 3.56 6.01 
TREATMENT 12 88.030 9.781 1.78ns 2.46 3.60 
ERROR 24 98.860 5.492 
TOTAL 38 190.690 

C.V. = 0.9017 %   ns – not significant 
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Appendix Table 5. Biomass (g) per plant 
 

TREATMENTS BLOCK TOTAL MEAN I II III 
T1 384.00 426.00 437.00 1247.00 415.67 
T2 410.00 432.00 444.00 1286.00 428.67 
T3 499.00 408.00 496.00 1403.00 467.67 
T4 429.00 429.00 465.00 1323.00 441.00 
T5 487.00 413.00 508.00 1408.00 469.33 
T6 446.00 434.00 476.00 1356.00 452.00 
T7 487.00 457.00 520.00 1464.00 488.00 
T8 538.00 440.00 495.00 1473.00 491.00 
T9 457.00 458.00 451.00 1366.00 455.33 
T10 537.00 485.00 444.00 1466.00 488.67 

MEAN     459.73 
Means with different letter/s show significant difference at 0.05 level of significance using HSD Test 
 

 

 

 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 7147.467 3573.733 3.51 3.56 6.01 
TREATMENT 12 18317.867 2035.319 2.00ns 2.46 3.60 
ERROR 24 18322.533 1017.919    
TOTAL 38 43787.867     

C.V. = 6.94 %                        ns – not significant  
 
  

 

  



 
Efficacy Test of Granular Fertilizers Blended with Liquid NEB plus Foliar Spray  

and Powder on Hybrid Corn in San Fabian, Echague, Isabela 
================================================================================================= 
 
Appendix Table 6. Yield per Sampling Area (kg/40 m2) 
 

TREATMENTS BLOCK TOTAL MEAN I II III 
T1 29.31 30.80 29.39 89.50 29.83 c 
T2 29.62 31.54 31.31 92.47 30.82 bc 
T3 37.72 30.86 32.02 100.60 33.53 abc 
T4 32.37 32.96 32.63 97.96 32.65 abc 
T5 35.29 36.24 29.38 100.91 33.64 abc 
T6 33.73 33.51 33.62 100.86 33.62 abc 
T7 37.36 34.13 34.18 105.67 35.22 ab 
T8 37.31 37.39 37.42 112.13 37.38 a 
T9 37.30 37.15 36.88 111.34 37.11 a 
T10 37.52 37.60 37.36 112.48 37.49 a 

MEAN     34.13 
HSD value     5.1801 

 
 
 
 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Fc Tabular 
0.05 0.01 

BLOCK 2 9.014 4.507 1.44 3.56 6.01 
TREATMENT 9 193.027 21.447 6.85** 2.46 3.60 
ERROR 18 56.360 3.131    
TOTAL 29 258.401     

C.V. = 5.18 %                       ** - significant at 1% level 
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Appendix Table 7. Computed Grain Yield of NK 6410 adjusted at 14% MC 
 

TREATMENTS Grain Yield 
kg/40 m2 kg/ha t/ha 

T1 29.83 7,458 7.46 
T2 30.82 7,706 7.71 
T3 33.53 8,383 8.38 
T4 32.65 8,164 8.16 
T5 33.64 8,410 8.41 
T6 33.62 8,405 8.41 
T7 35.22 8,806 8.81 
T8 37.38 9,344 9.34 
T9 37.11 9,278 9.28 
T10 37.49 9,374 9.37 

MEAN 34.14 8,533 8.53 
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T1 VS T3 

T1 VS T5 

Corn#167 at 20 DAT
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T4 VS T1 

T2 VS T1 
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T6 VS T7 

T6 VS T10 
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T8 VS T6 

T9 VS T6 
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T1 VS T3 

T1 VS T5 

Corn #167 at 40 DAT 
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T2 VS T1 

T4 VS T1 
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T6 VS T10 

T6 VS T7 
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T8 VS T6 

T6 VS T9 



Efficacy Test of Granular Fertilizers Blended with Liquid NEB plus Foliar Spray 
and Powder on Hybrid Corn in San Fabian, Echague, Isabela 

=================================================================================================

T1 VS T3 

T1 VS T5 

Corn #167 at 85 DAT
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T2 VS T1 

T4 VS T1 
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T6 VS T7 

T6 VS T10 



 
Efficacy Test of Granular Fertilizers Blended with Liquid NEB plus Foliar Spray  

and Powder on Hybrid Corn in San Fabian, Echague, Isabela 
================================================================================================= 
 

 

 

 

T8 VS T6 

T6 VS T9 



Table 7. Number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment

Application Rate 
Application 

Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) of 
NPK fertilizer - - 356 359 354 1069.00 356.33h 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK fertilizer 65 - 385 395 392 1172.00 390.67g 

T3 – 120 ml/ha NEB applied at 
10 DAS + RR of NPK fertilizer - 120 395 405 400 1200.00 400.00f 

T4 – 120 ml/ha NEB applied at 
25 DAS + RR of NPK fertilizer - 120 385 392 387 1164.00 388.00g 

T5 – 120 ml/ha NEB applied at 
35 DAS + RR of NPK fertilizer - 120 388 383 386 1157.00 385.67g 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of NPK 
fertilizer 

65 120 426 423 421 1270.00 423.33bcde 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of NPK 
fertilizer 

65 120 419 422 425 1266.00 422.00cde 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + RR 
of NPK fertilizer 

65 240 431 429 435 1295.00 431.67ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + RR 
of NPK fertilizer 

65 240 428 432 430 1290.00 430.00abc 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

65 360 440 438 437 1315.00 438.33a 

T11 – 120 ml/ha NEB applied at 
(10 & 25) DAS + RR of NPK 
fertilizer 

- 240 419 425 422 1266.00 422.00cde 

T12 – 120 ml/ha NEB applied at 
(25 & 35) DAS + RR of NPK 
fertilizer 

- 240 417 421 419 1257.00 419.00e 



T13 – 120 ml/ha NEB applied at 
(10 & 35) DAS + RR of NPK 
fertilizer 

- 240 422 419 420 1261.00 420.33de 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of NPK 
fertilizer 

- 360 426 430 427 1283.00 427.67bcd 

CV%       0.68 

HSD (0.05)       8.53 
 

Number of ears harvested from 40m2 per plot 

Table 7 above showed the number of ears harvested from 40m2 per plot and varied 

with a mean range from 356.33 to 438.33.  Analysis of variance revealed a significant effect 

of the different treatment combinations on number of ears harvested from 40m2 per plot 

presented in Appendix Table 7b.  

Application of the fertilizer treatment combinations at the rate of (65 ml/ha NEB) 

Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and 

side dress (T10) produced a significantly highest number of ears harvested with an average 

of 438.33 per 40m2 per plot however it was comparable to the plants applied at the rate of 

(65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (10 and 25) DAS + 400 kg/ha NPK 

at basal   and side dress (T8) and (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (25 

and 35) DAS + 400 kg/ha NPK at basal   and side dress (T9) that had no significant 

difference with each other but gained highest number of ears harvested. 

The plants applied at the rate of 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha 

NPK at basal and side dress (T14) and (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB 

at 10 DAS + 400 kg/ha NPK at basal   and side dress (T6) had no significant difference but 

produced a significantly higher number of ears harvested per 40m2 per plot. 

Moreover the plants applied at the rate of 240 ml/ha NEB at (10 and 25) DAS + 

400 kg/ha NPK at basal and side dress (T11) and (65 ml/ha NEB) Seed Treatment + 120 

ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) were not significant 

with each other but gained a significant higher number of ears harvested per 40m2 per plot 

and comparable with the plants applied at the rate of 240 ml/ha NEB at (10 and 35) DAS 



+ 400 kg/ha NPK at basal and side dress (T13) and 240 ml/ha NEB at (25 and 35) DAS +

400 kg/ha NPK at basal and side dress (T12).

While the plants applied at the rate of 120 3ml/ha NEB at 10 DAS + 400 kg/ha 

NPK at basal and side dress (T3) also gained significantly higher number of ears harvested 

was found incomparable with the plants applied at the rate of (65 ml/ha NEB) Seed 

Treatment + 400 kg/ha NPK at basal and side dress (T2), 120 ml/ha NEB at 25 DAS + 400 

kg/ha NPK at basal and side dress (T4) and 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK 

at basal and side dress (T5) though no significant differences from each other yet obtained 

a significantly high number of ears harvested than the control plants.  

Among all the treatments the control plants at the rate of 400 kg/ha NPK at basal 

and side dress (T1) resulted to significantly lowest number of ears harvested from 40m2 

per plot with a mean value of 356.33.  

Table 8. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the 
different fertilizer treatments.  

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate 
(RR) of NPK fertilizer - - 87.20 85.60 89.80 262.60 87.53f 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 98.70 100.80 99.70 299.20 99.73e 

T3 – 120 ml/ha NEB applied 
at 10 DAS + RR of NPK 
fertilizer  

- 120 108.60 110.10 112.70 331.40 110.47d 

T4 – 120 ml/ha NEB applied 
at 25 DAS + RR of NPK 
fertilizer 

- 120 95.80 97.90 100.30 294.00 98.00e 

T5 – 120 ml/ha NEB applied 
at 35 DAS + RR of NPK 
fertilizer 

- 120 94.60 96.30 98.10 289.00 96.33e 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

65 120 117.10 113.30 115.20 345.60 115.20bcd 



T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

65 120 114.80 112.90 116.40 344.10 114.70bcd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

65 240 120.80 118.60 117.60 357.00 119.00ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

65 240 117.10 119.40 118.20 354.70 118.23ab 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

65 360 121.20 119.20 120.10 360.50 120.17a 

T11 – 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

- 240 111.20 114.60 113.20 339.00 113.00cd 

T12 – 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

- 240 111.10 112.60 110.80 334.50 111.50d 

T13 – 120 ml/ha NEB 
applied at (10 & 35) DAS + 
RR of NPK fertilizer 

- 240 113.90 112.70 111.50 338.10 112.70cd 

T14 – 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

- 360 115.60 118.30 117.10 351.00 117.00abc 

CV%       1.47 

HSD (0.05)       4.84 
 

 

 

 

 

 

 

 

 



Table 9. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments. 

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate 
(RR) of NPK fertilizer - - 77.60 76.20 79.90 233.70 77.90f 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 87.80 89.70 88.70 266.20 88.73e 

T3 – 120 ml/ha NEB applied 
at 10 DAS + RR of NPK 
fertilizer  

- 120 96.70 98.00 100.30 295.00 98.33d 

T4 – 120 ml/ha NEB applied 
at 25 DAS + RR of NPK 
fertilizer 

- 120 85.30 87.10 89.30 261.70 87.23e 

T5 – 120 ml/ha NEB applied 
at 35 DAS + RR of NPK 
fertilizer 

- 120 84.20 85.70 87.30 257.20 85.73e 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

65 120 104.20 100.80 102.50 307.50 102.50bcd 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

65 120 102.20 100.50 103.60 306.30 102.10bcd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

65 240 107.50 105.60 104.70 317.80 105.93ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

65 240 104.20 106.30 105.20 315.70 105.23ab 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

65 360 107.90 106.10 106.90 320.90 106.97a 

T11 – 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

- 240 99.00 102.00 100.70 301.70 100.57cd 



T12 – 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

- 240 98.90 100.20 98.60 297.70 99.23d 

T13 – 120 ml/ha NEB 
applied at (10 & 35) DAS + 
RR of NPK fertilizer 

- 240 101.40 100.30 99.20 300.90 100.30cd 

T14 – 120 ml/ha NEB 
applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer 

- 360 102.90 105.30 104.20 312.40 104.13abc 

CV%       1.47 

HSD (0.05)       4.31 
 

Weight (kg) of ears with husk and without husk harvested from 40m2 per plot 

Table 8 and Table 9 above presented the average weight of fresh ears with husk and 

without husk harvested from 40m2 per plot as affected by the different treatment 

combinations. Analysis of variance revealed significant differences obtained on the effect 

of the different treatments on weight (kg) of ears with husk harvested from 40m2 per plot, 

(Appendix Table 8b and 9b).  

The fertilizer treatment combinations at the rate of (65 ml/ha NEB) Seed Treatment 

+ 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and side dress (T10) 

gained significantly heaviest weight of ears with husk and without husk that were harvested 

from 40m2 per plot with a mean value of 120.17 kg (106.97 kg). However, It was 

comparable to the plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha 

NEB at (10 and 25) DAS + 400 kg/ha NPK at basal   and side dress (T8), (65 ml/ha NEB) 

Seed Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha NPK at basal  and side 

dress (T9) though no significant difference with each other and the plants applied with the 

rate of  360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal and side dress 

(T14) with a mean value of 119.00 kg (105.93 kg), 118.23 kg (105.23 kg) and 117.00 kg 

(104.13 kg), respectively. 

The plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB 

at 10 DAS + 400 kg/ha NPK at basal and side dress (T6) and (65 ml/ha NEB) Seed 

Treatment + 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK at basal and side dress (T7) had 

no significant difference to each other but produced a significantly heavier weight of ears 



with husk and without husk that were harvested from 40m2 per plot and comparable with 

the treatment combinations applied at the rate of 240 ml/ha NEB at (10 and 25) DAS + 400 

kg/ha NPK at basal and side dress (T11) and 240 ml/ha NEB at (10 and 35) DAS + 400 

kg/ha NPK at basal and side dress (T13) which also had no significant difference with each 

other but gained a significantly heavy weight of ears with husk and without husk that were 

harvested from 40m2 per plot. Likewise, with the plants applied at the rate of 240 ml/ha 

NEB at (25 and 35) DAS + 400 kg/ha NPK at basal and side dress (T12) and 120 3ml/ha 

NEB at 10 DAS + 400 kg/ha NPK at basal and side dress (T3) had no significant difference 

to each other yet comparable to the result of the mentioned treatments (T6, T7, T11 and 

T13). 

Moreover, the plants applied with the rate of (65 ml/ha NEB) Seed Treatment + 

400 kg/ha NPK at basal and side dress (T2), 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK 

at basal and side dress (T4) and 120 ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and 

side dress (T5) had no significant differences to each other however produced heavier fresh 

ear weight with husk and without husk than the control plants. 

 Therefore, the control plants revealed a significantly lightest weight of ears with 

husk and without husk that were harvested from 40m2 per plot among all other treatment 

combinations with a mean value of 87.53 kg (77.90 kg).  

Table 10. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected 
by the different fertilizer treatments. 

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) 
of NPK fertilizer - - 8.34 8.28 8.37 24.99 8.33i 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

65 - 10.53 10.81 10.62 31.96 10.65gh

T3 – 120 ml/ha NEB applied at 
10 DAS + RR of NPK fertilizer - 120 10.65 10.89 11.17 32.71 10.90fg

T4 – 120 ml/ha NEB applied at 
25 DAS + RR of NPK fertilizer - 120 10.22 10.48 10.88 31.58 10.53gh



T5 – 120 ml/ha NEB applied at 
35 DAS + RR of NPK fertilizer - 120 10.26 10.38 10.48 31.12 10.37h 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of NPK 
fertilizer 

65 120 11.68 11.49 11.63 34.80 11.60cd 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of NPK 
fertilizer 

65 120 11.55 11.46 11.61 34.62 11.54 cd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + RR 
of NPK fertilizer 

65 240 12.42 12.35 12.27 37.04 12.35a 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + RR 
of NPK fertilizer 

65 240 12.13 12.22 12.30 36.65 12.22ab 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

65 360 12.54 12.38 12.47 37.39 12.46a 

T11 – 120 ml/ha NEB applied at 
(10 & 25) DAS + RR of NPK 
fertilizer 

- 240 11.26 11.48 11.32 34.06 11.35de 

T12 – 120 ml/ha NEB applied at 
(25 & 35) DAS + RR of NPK 
fertilizer 

- 240 11.06 11.12 11.07 33.25 11.08ef 

T13 – 120 ml/ha NEB applied at 
(10 & 35) DAS + RR of NPK 
fertilizer 

- 240 11.29 11.24 11.19 33.72 11.24def 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of 
NPK fertilizer 

- 360 11.75 11.96 11.89 35.60 11.87bc 

CV%       1.19 

HSD (0.05)       0.40 
 

            

Computed grain yield tons per hectare (t/ha) 

 

Table 10 above presented a highly significant results on grain yield influenced by 

different treatment combinations evaluated. Analysis of variance revealed significant 

differences among the different treatments on grain yield in tons per ha as shown in 

Appendix Table 10b.  



The highest grain yield of 12.46 tons per hectare was produced by plants applied at 

the rate of (65 ml/ha NEB) Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 

400 kg/ha NPK at basal and side dress (T10) and the second highest was gained by the  

plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (10 and 

25) DAS + 400 kg/ha NPK at basal and side dress (T8) which obtained an average mean

yield of 12.35 tons/ha however insignificant to each other and comparable with the plants

applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (25 and 35)

DAS + 400 kg/ha NPK at basal   and side dress (T9) which gain a yield of 12.22 tons/ha.

It was followed by the application of 360 ml/ha NEB at (10, 25 and 35) DAS + 400 

kg/ha NPK at basal and side dress (T14) that significantly produced a higher yield  per 

40m2 harvest area per plot however comparable with the plants applied at the rate of (65 

ml/ha NEB) Seed Treatment + 120 ml/ha NEB at 10 DAS + 400 kg/ha NPK at basal   and 

side dress (T6) and (65 ml/ha NEB) Seed Treatment + 120 ml/ha NEB at 25 DAS + 400 

kg/ha NPK at basal and side dress (T7) which had no significant differences to each other. 

Moreover, the plants applied at the rate of 240 ml/ha NEB at (10 and 25) DAS + 

400 kg/ha NPK at basal and side dress (T11) gained a higher computed yield, however it 

was significantly comparable to the plants applied at the rate of 240 ml/ha NEB at (10 and 

35) DAS + 400 kg/ha NPK at basal and side dress (T13) and 240 ml/ha NEB at (25 and

35) DAS + 400 kg/ha NPK at basal and side dress (T12).

The plants applied with the rate of 120 3ml/ha NEB at 10 DAS + 400 kg/ha NPK 

at basal and side dress (T3) obtained higher computed yield of 10.90 tons/ha but 

comparable with the plants applied with the rate of (65 ml/ha NEB) Seed Treatment + 400 

kg/ha NPK at basal and side dress (T2) and 120 ml/ha NEB at 25 DAS + 400 kg/ha NPK 

at basal and side dress (T4) where no significant differences to each other. Meanwhile, 

Treatment 2 and Treatment 4 were significantly comparable to the plants applied with 120 

ml/ha NEB at 35 DAS + 400 kg/ha NPK at basal and side dress (T5) which gained higher 

computed yield than the control plants. 

The control plants at the rate of 400 kg/ha NPK at basal and side dress (T1) had the 

lowest computed grain yield with a mean value of 8.33 tons/ha.  

Increasing the rate of NEB by means of treating seeds and foliar spray application 

will increase the yield of corn. It was noted that highest yield of corn was attained with 



optimum amount of nutrients needed by the plants applied at 10, 25 and 35 DAT and treated 

seed before sowing.  

 

 

X. SUMMARY AND CONCLUSION AND RECOMMENDATION 

 

 This study trial was conducted from July 2021 to November 2021 with the 

objective of NEB-88 liquid fertilizer as foliar spray was evaluated in order to 

determine the effect on growth and yield increase of yellow corn. Specifically, to 

determine: 1) the impact of various NEB application timing and 2) the optimal 

timing combination of foliar applications of NEB, with or without seed treatment. 

 The study trial was arranged in Randomized Complete Block Design 

(RCBD done in fourteen (14) treatments with 3 replications that were randomly 

assigned. This study was designed to assess NEB liquid fertilizer in 120 ml/ha per 

timing application (10 DAS, 25 DAS, and 35 DAS) as foliar spray. NEB applied 

dosage for seed treatment was 65 ml/ha. All the treatments were applied equally 

with 400kg/ha NPK as basal and side dress.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Table 11a. Summary of agronomic data and grain yield 

TREATMENTS 
Average 

plant height 

(cm) 

Average ear 

length (cm) 

Plant 

biomass (kg) 

Ear diameter 

(cm) 

Number of 

kernels per 

ear 

T1 – Recommended Rate (RR) 
of NPK fertilizer 218.34i 16.61g 6.15h 4.13h 517.00g 

T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

226.17h 18.90f 7.10fg 4.45g 667.77f 

T3 – 120 ml/ha NEB applied at 
10 DAS + RR of NPK 
fertilizer  

229.63gh 19.03f 7.15efg 4.53f 673.50ef 

T4 – 120 ml/ha NEB applied at 
25 DAS + RR of NPK 
fertilizer 

225.76h 18.75f 7.03g 4.40g 663.30f 

T5 – 120 ml/ha NEB applied at 
35 DAS + RR of NPK 
fertilizer 

224.30h 18.72f 7.00g 4.40g 661.40f 

T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of 
NPK fertilizer 

241.85de 20.00cd 7.30d 4.80cd 702.37c 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of 
NPK fertilizer 

243.67d 20.00cd 7.28de 4.77de 693.17cd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + 
RR of NPK fertilizer 

255.35ab 21.02ab 7.87b 5.02b 725.17ab 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + 
RR of NPK fertilizer 

253.96bc 20.45bc 7.65c 5.00b 720.13b 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer

260.37a 21.56a 8.25a 5.35a 733.50a 

T11 – 120 ml/ha NEB applied 
at (10 & 25) DAS + RR of 
NPK fertilizer 

237.72ef 19.85d 7.26de 4.72e 690.60cd 

T12 – 120 ml/ha NEB applied 
at (25 & 35) DAS + RR of 
NPK fertilizer 

232.77fg 19.15ef 7.24def 4.70e 682.20de 

T13 – 120 ml/ha NEB applied 
at (10 & 35) DAS + RR of 
NPK fertilizer 

234.68fg 19.64de 7.24def 4.70e 685.17de 

T14 – 120 ml/ha NEB applied 
at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

249.22c 20.21cd 7.33d 4.85c 718.27b 

CV% 0.77 1.01 0.68 0.54 0.61 

HSD (0.05) 5.48 0.59 0.14 0.07 12.55 



Table 11b. Summary of agronomic data and grain yield  

 
 
 

 

 

TREATMENTS 

Number of 

plants 

harvested per 

40m2 

Number of 

ears 

harvested per 

40m2 

Weight (kg) 

of fresh ears 

with husk per 

40m2 

Weight (kg) of 

fresh ears 

without husk 

per 40m2 

Computed grain 

yield in tons per 

hectare 

T1 – Recommended Rate (RR) 
of NPK fertilizer 219.00f 356.33h 87.53f 77.90f 8.33i 
T2 – 65 ml/ha NEB at Seed 
Treatment + RR of NPK 
fertilizer 

226.33de 390.67g 99.73e 88.73e 10.65gh 

T3 – 120 ml/ha NEB applied at 
10 DAS + RR of NPK fertilizer  226.00de 400.00f 110.47d 98.33d 10.90fg 
T4 – 120 ml/ha NEB applied at 
25 DAS + RR of NPK fertilizer 225.00de 388.00g 98.00e 87.23e 10.53gh 
T5 – 120 ml/ha NEB applied at 
35 DAS + RR of NPK fertilizer 224.33e 385.67g 96.33e 85.73e 10.37h 
T6 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 10 DAS + RR of NPK 
fertilizer 

232.00bc 423.33bcde 115.20bcd 102.50bcd 11.60cd 

T7 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at 25 DAS + RR of NPK 
fertilizer 

231.67bc 422.00cde 114.70bcd 102.10bcd 11.54 cd 

T8 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10 & 25) DAS + RR 
of NPK fertilizer 

236.33ab 431.67ab 119.00ab 105.93ab 12.35a 

T9 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (25 & 35) DAS + RR 
of NPK fertilizer 

234.67ab 430.00abc 118.23ab 105.23ab 12.22ab 

T10 – 65 ml/ha NEB at Seed 
Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

238.67a 438.33a 120.17a 106.97a 12.46a 

T11 – 120 ml/ha NEB applied at 
(10 & 25) DAS + RR of NPK 
fertilizer 

229.33cd 422.00cde 113.00cd 100.57cd 11.35de 

T12 – 120 ml/ha NEB applied at 
(25 & 35) DAS + RR of NPK 
fertilizer 

227.67cde 419.00e 111.50d 99.23d 11.08ef 

T13 – 120 ml/ha NEB applied at 
(10 & 35) DAS + RR of NPK 
fertilizer 

228.00cde 420.33de 112.70cd 100.30cd 11.24def 

T14 – 120 ml/ha NEB applied at 
(10, 25 & 35) DAS + RR of 
NPK fertilizer 

235.33ab 427.67bcd 117.00abc 104.13abc 11.87bc 

CV% 0.71 0.68 1.47 1.47 1.19 

HSD (0.05) 4.88 8.53 4.84 4.31 0.40 



The following are significant findings observed on the duration of the study trial.  

1. Upon comparing and evaluation of fourteen treatments the plants applied with NEB showed 

significant impact on over-all agronomic characteristics of corn. 

2. The highest yield was obtained by the plants applied at the rate of (65 ml/ha NEB) Seed 

Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal  and side dress 

(T10) that produced 12.46 tons/ha however it was found significantly no difference with the 

plants applied at the rate of (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (10 and 25) 

DAS +400 kg/ha NPK at basal   and side dress (T8) with a computed yield of 12.35 tons/ha 

and also comparable to the yield gained by the plants applied at the rate of (65 ml/ha NEB) 

Seed Treatment + 240 ml/ha NEB at (25 and 35) DAS + 400 kg/ha which was 12.22 tons/ha 

NPK at basal and side dress (T9). There was only 0.88% or 110 kg difference (computed) 

between the highest yielder (T10) and the next highest yielder (T8) and 1.93% or 240 kg 

difference compared to the third highest (T9).        

3. The untreated control plants produced the shortest plant height at harvest, shortest ear length, 

lightest plant biomass, smallest ear diameter, fewest number of kernels per ear, fewest number 

of plants, fewest number of ears, lightest weight of fresh ear with and without husk and lowest 

grain yield that was evaluated. 

4. Based on the results, the recommended optimum timing combinations of foliar applications 

of NEB on corn that will produced the maximum yields of 12.22 tons/ha, 12.35 tons/ha and 

12.46 tons/ha were the following: NEB liquid fertilizer applied at the rate of (65 ml/ha NEB) 

Seed Treatment + 360 ml/ha NEB at (10, 25 and 35) DAS + 400 kg/ha NPK at basal   and side 

dress (T10) ; (65 ml/ha NEB) Seed Treatment + 240 ml/ha NEB at (10 and 25) DAS +400 

kg/ha NPK at basal   and side dress (T8); and (65 ml/ha NEB) Seed Treatment + 240 ml/ha 

NEB at (25 and 35) DAS + 400 kg/ha which was 12.22 tons/ha NPK at basal and side dress 

(T9)  . 

 

 

 
 

 

 



APPENDICES



Appendix Table 1a. Average plant height (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 
the different fertilizer treatments. 

Treatment

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 219.34 216.10 219.57 655.01 218.34i 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 226.34 224.92 227.26 678.52 226.17h 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 228.67 230.78 229.44 688.89 229.63gh 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 226.09 227.16 224.03 677.28 225.76h 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 223.83 223.92 225.15 672.90 224.30h 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 244.09 241.21 240.24 725.54 241.85de 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 241.35 245.84 243.83 731.02 243.67d 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 256.12 254.52 255.42 766.06 255.35ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 252.86 255.17 253.84 761.87 253.96bc 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 258.37 262.42 260.31 781.10 260.37a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 237.41 240.28 235.47 713.16 237.72ef 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 231.74 233.71 232.87 698.32 232.77fg 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 236.18 232.35 235.52 704.05 234.68fg 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 246.54 248.68 252.45 747.67 249.22c 

CV% 0.77 

HSD (0.05) 5.48 

Appendix Table 1b. Analysis of variance on average plant height (cm) at harvest based on 10 randomly selected sample plants 
per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 2.6360 1.3180 0.40 3.37 5.53 
Treatment 13 6603.6459 507.9728 152.90**  2.15 2.96 
Error 26 86.3790 3.3223 
Total 41 6692.6610 

** = Highly significant 



Appendix Table 2a. Average ear length (cm) at harvest based on 10 randomly selected sample plants per plot as affected by 
the different fertilizer treatments.  

Treatment 

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 17.21 16.42 16.21 49.84 16.61g 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 18.78 19.11 18.82 56.71 18.90f 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 18.93 18.89 19.27 57.09 19.03f 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 18.62 18.86 18.77 56.25 18.75f 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 18.84 18.71 18.62 56.17 18.72f 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 19.89 20.18 19.93 60.00 20.00cd 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 19.95 19.89 20.15 59.99 20.00cd 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 20.88 21.26 20.92 63.06 21.02ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 20.39 20.52 20.45 61.36 20.45bc 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 21.61 21.59 21.47 64.67 21.56a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 19.95 19.71 19.89 59.55 19.85d 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 19.12 19.19 19.14 57.45 19.15ef 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 19.52 19.79 19.61 58.92 19.64de 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 20.17 20.21 20.25 60.63 20.21cd 

CV%       1.01 

HSD (0.05)       0.59 
 
Appendix Table 2b. Analysis of variance on average ear length (cm) at harvest based on 10 randomly selected sample plants 
per plot as affected by the different fertilizer treatments.   

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0247       0.0124    0.32  3.37 5.53 
Treatment 13 56.1976        4.3229     111.76**   2.15 2.96 
Error 26 1.0057       0.0387                     
Total 41 57.2280            

** = Highly significan 



Appendix Table 3a. Plant biomass (kg) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments.  

Treatment

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 6.15 6.13 6.17 18.45 6.15h 

T2 – 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 65 - 7.20 7.10 7.00 21.30 7.10fg 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 7.14 7.12 7.18 21.44 7.15efg 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 6.95 7.05 7.10 21.10 7.03g 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 6.90 7.00 7.10 21.00 7.00g 

T6 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 65 120 7.31 7.28 7.30 21.89 7.30d 

T7 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 65 120 7.25 7.30 7.28 21.83 7.28de 

T8 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK 
fertilizer 

65 240 7.82 7.87 7.91 23.60 7.87b 

T9 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK 
fertilizer 

65 240 7.70 7.65 7.61 22.96 7.65c 

T10 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10, 25 & 35) DAS + RR of NPK 
fertilizer 

65 360 8.23 8.25 8.27 24.75 8.25a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS + 
RR of NPK fertilizer - 240 7.25 7.27 7.25 21.77 7.26de 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS + 
RR of NPK fertilizer - 240 7.22 7.24 7.25 21.71 7.24def 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS + 
RR of NPK fertilizer - 240 7.22 7.26 7.24 21.72 7.24def 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer - 360 7.33 7.30 7.35 21.98 7.33d 

CV% 0.68 

HSD (0.05) 0.14 

Appendix Table 3b. Analysis of variance on plant biomass (kg) at harvest based on 10 randomly selected sample plants per 
plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0041 0.0021 0.85  3.37 5.53 
Treatment 13 8.6902 0.6685    273.05**  2.15 2.96 
Error 26 0.0637 0.0024 
Total 41 8.7580 

** = Highly significant 



Appendix Table 4a. Ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot as affected by the 
different fertilizer treatments. 

Treatment 

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 4.15 4.12 4.13 12.40 4.13h 
T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 4.45 4.44 4.46 13.35 4.45g 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 4.51 4.55 4.53 13.59 4.53f 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 4.41 4.40 4.38 13.19 4.40g 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 4.37 4.42 4.4 13.19 4.40g 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 4.76 4.83 4.81 14.40 4.80cd 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 4.77 4.75 4.78 14.30 4.77de 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 5.01 5.04 5.02 15.07 5.02b 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 4.98 5.05 4.96 14.99 5.00b 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 5.32 5.35 5.37 16.04 5.35a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 4.68 4.75 4.72 14.15 4.72e 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 4.71 4.67 4.72 14.10 4.70e 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 4.66 4.75 4.68 14.09 4.70e 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 4.85 4.86 4.84 14.55 4.85c 

CV%       0.54 

HSD (0.05)       0.07 
 
Appendix Table 4b. Analysis of variance on ear diameter (cm) at harvest based on 10 randomly selected sample plants per plot 
as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0044        0.0022      3.42   3.37 5.53 
Treatment 13 3.7335        0.2872     449.17**   2.15 2.96 
Error 26 0.0166        0.0006                     
Total 41 3.7545           

** = Highly significant 



Appendix Table 5a. Number of kernels per ear at harvest based on 10 randomly selected sample ear per plot as affected by the 
different fertilizer treatments. 

Treatment

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 524.30 517.50 509.20 1551.00 517.00g 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 668.20 669.50 665.60 2003.30 667.77f 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 671.20 667.70 681.60 2020.50 673.50ef 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 665.90 663.70 660.30 1989.90 663.30f 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 659.90 663.70 660.60 1984.20 661.40f 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 698.70 705.60 702.80 2107.10 702.37c 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 688.20 694.10 697.20 2079.50 693.17cd 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 726.30 720.60 728.60 2175.50 725.17ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 717.60 722.6 720.20 2160.40 720.13b 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 730.60 733.70 736.2 2200.50 733.50a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 687.30 693.70 690.80 2071.80 690.60cd 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 678.20 686.30 682.10 2046.60 682.20de 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 679.20 689.40 686.90 2055.50 685.17de 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 714.70 721.80 718.30 2154.80 718.27b 

CV% 0.61 

HSD (0.05) 12.55 

Appendix Table 5b. Analysis of variance on number of kernels per ear at harvest based on 10 randomly selected sample ear 
per plot as affected by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 61.0576 30.5288 1.75 3.37 5.53 
Treatment 13 108502.4867 8346.3451 479.03**  2.15 2.96 
Error 26 453.0090 17.4234 
Total 41 109016.5533 

** = Highly significant 



Appendix Table 6a. Number of plants harvested per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 218.00 218.00 221.00 657.00 219.00f 
T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 225.00 227.00 227.00 679.00 226.33de 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 226.00 225.00 227.00 678.00 226.00de 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 224.00 226.00 225.00 675.00 225.00de 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 224.00 223.00 226.00 673.00 224.33e 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 229.00 234.00 233.00 696.00 232.00bc 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 233.00 231.00 231.00 695.00 231.67bc 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 236.00 235.00 238.00 709.00 236.33ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 235.00 233.00 236.00 704.00 234.67ab 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 239.00 240.00 237.00 716.00 238.67a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 227.00 230.00 231.00 688.00 229.33cd 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 229.00 226.00 228.00 683.00 227.67cde 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 228.00 226.00 230.00 684.00 228.00cde 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 233.00 238.00 235.00 706.00 235.33ab 

CV%       0.71 

HSD (0.05)       4.88 
 
Appendix Table 6b. Analysis of variance on number of plants harvested per 40m2 harvest area per plot as affected by the 
different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 13.4762        6.7381      2.56   3.37 5.53 
Treatment 13 1162.1190       89.3938     33.92**   2.15 2.96 
Error 26 68.5238        2.6355                     
Total 41 1244.1190               

** = Highly significan 



Appendix Table 7a. Number of ears harvested per 40m2 harvest area per plot as affected by the different fertilizer treatments. 

Treatment

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

Foliar 
Spray, 
ml/ha I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 356 359 354 1069.00 356.33h 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 385 395 392 1172.00 390.67g 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 395 405 400 1200.00 400.00f 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 385 392 387 1164.00 388.00g 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 388 383 386 1157.00 385.67g 

T6 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 65 120 426 423 421 1270.00 423.33bcde 

T7 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 65 120 419 422 425 1266.00 422.00cde 

T8 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK 
fertilizer 

65 240 431 429 435 1295.00 431.67ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK 
fertilizer 

65 240 428 432 430 1290.00 430.00abc 

T10 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10, 25 & 35) DAS + RR of NPK 
fertilizer 

65 360 440 438 437 1315.00 438.33a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS + 
RR of NPK fertilizer - 240 419 425 422 1266.00 422.00cde 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS + 
RR of NPK fertilizer - 240 417 421 419 1257.00 419.00e 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS + 
RR of NPK fertilizer - 240 422 419 420 1261.00 420.33de 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer - 360 426 430 427 1283.00 427.67bcd 

CV% 0.68 

HSD (0.05) 8.53 

Appendix Table 7b. Analysis of variance on number of ears harvested per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 46.2857 23.1429 2.88 3.37 5.53 
Treatment 13 21155.4524 1627.3425 202.40** 2.15 2.96 
Error 26 209.0476 8.0403 
Total 41 21410.7857 

** = Highly significant 



Appendix Table 8a. Weight (kg) of fresh ears with husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments.  

Treatment 

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 87.20 85.60 89.80 262.60 87.53f 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 98.70 100.80 99.70 299.20 99.73e 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 108.60 110.10 112.70 331.40 110.47d 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 95.80 97.90 100.30 294.00 98.00e 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 94.60 96.30 98.10 289.00 96.33e 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 117.10 113.30 115.20 345.60 115.20bcd 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 114.80 112.90 116.40 344.10 114.70bcd 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 120.80 118.60 117.60 357.00 119.00ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 117.10 119.40 118.20 354.70 118.23ab 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR 
of NPK fertilizer 

65 360 121.20 119.20 120.10 360.50 120.17a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 111.20 114.60 113.20 339.00 113.00cd 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 111.10 112.60 110.80 334.50 111.50d 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 113.90 112.70 111.50 338.10 112.70cd 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 115.60 118.30 117.10 351.00 117.00abc 

CV%       1.47 

HSD (0.05)       4.84 
 
Appendix Table 8b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 6.2076 3.1038 1.20 3.37 5.53 
Treatment 13 3921.0412 301.6186 116.23** 2.15 2.96 
Error 26 67.4724 2.5951    
Total 41 3994.7212     

** = Highly significant 



Appendix Table 9a. Weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by the different fertilizer 
treatments. 

Treatment 

Application 

Rate 
Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 77.60 76.20 79.90 233.70 77.90f 

T2 – 65 ml/ha NEB at Seed Treatment + RR of 
NPK fertilizer 65 - 87.80 89.70 88.70 266.20 88.73e 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 96.70 98.00 100.30 295.00 98.33d 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 85.30 87.10 89.30 261.70 87.23e 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 84.20 85.70 87.30 257.20 85.73e 

T6 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

65 120 104.20 100.80 102.50 307.50 102.50bcd 

T7 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

65 120 102.20 100.50 103.60 306.30 102.10bcd 

T8 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10 & 25) DAS + RR of 
NPK fertilizer 

65 240 107.50 105.60 104.70 317.80 105.93ab 

T9 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (25 & 35) DAS + RR of 
NPK fertilizer 

65 240 104.20 106.30 105.20 315.70 105.23ab 

T10 – 65 ml/ha NEB at Seed Treatment + 120 
ml/ha NEB applied at (10, 25 & 35) DAS + RR of 
NPK fertilizer 

65 360 107.90 106.10 106.90 320.90 106.97a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS 
+ RR of NPK fertilizer - 240 99.00 102.00 100.70 301.70 100.57cd 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS 
+ RR of NPK fertilizer - 240 98.90 100.20 98.60 297.70 99.23d 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS 
+ RR of NPK fertilizer - 240 101.40 100.30 99.20 300.90 100.30cd 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) 
DAS + RR of NPK fertilizer - 360 102.90 105.30 104.20 312.40 104.13abc 

CV%       1.47 

HSD (0.05)       4.31 
 
Appendix Table 9b. Analysis of variance on weight (kg) of fresh ears without husk per 40m2 harvest area per plot as affected by 
the different fertilizer treatments.  

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 4.6900 2.3450 1.14 3.37 5.53 
Treatment 13 3109.5612 239.1970 116.51** 2.15 2.96 
Error 26 53.3767 2.0529    
Total 41 3167.6279     

** = Highly significant 



Appendix Table 10a. Computed grain yield in tons per hectare per 40m2 harvest area per plot as affected by the different 
fertilizer treatments. 

Treatment 

Application Rate Application Rate 

Total Mean Seed 
Treat., 
ml/kg 

 

Foliar 
Spray, 
ml/ha  I II III 

T1 – Recommended Rate (RR) of NPK fertilizer - - 8.34 8.28 8.37 24.99 8.33i 

T2 – 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 65 - 10.53 10.81 10.62 31.96 10.65gh 

T3 – 120 ml/ha NEB applied at 10 DAS + RR of 
NPK fertilizer  - 120 10.65 10.89 11.17 32.71 10.90fg 

T4 – 120 ml/ha NEB applied at 25 DAS + RR of 
NPK fertilizer - 120 10.22 10.48 10.88 31.58 10.53gh 

T5 – 120 ml/ha NEB applied at 35 DAS + RR of 
NPK fertilizer - 120 10.26 10.38 10.48 31.12 10.37h 

T6 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 65 120 11.68 11.49 11.63 34.80 11.60cd 

T7 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 65 120 11.55 11.46 11.61 34.62 11.54 cd 

T8 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK 
fertilizer 

65 240 12.42 12.35 12.27 37.04 12.35a 

T9 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK 
fertilizer 

65 240 12.13 12.22 12.30 36.65 12.22ab 

T10 – 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10, 25 & 35) DAS + RR of NPK 
fertilizer 

65 360 12.54 12.38 12.47 37.39 12.46a 

T11 – 120 ml/ha NEB applied at (10 & 25) DAS + 
RR of NPK fertilizer - 240 11.26 11.48 11.32 34.06 11.35de 

T12 – 120 ml/ha NEB applied at (25 & 35) DAS + 
RR of NPK fertilizer - 240 11.06 11.12 11.07 33.25 11.08ef 

T13 – 120 ml/ha NEB applied at (10 & 35) DAS + 
RR of NPK fertilizer - 240 11.29 11.24 11.19 33.72 11.24def 

T14 – 120 ml/ha NEB applied at (10, 25 & 35) DAS 
+ RR of NPK fertilizer - 360 11.75 11.96 11.89 35.60 11.87bc 

CV%       1.19 

HSD (0.05)       0.40 
 
 
Appendix Table 10b. Analysis of variance on computed grain yield in tons per hectare per 40m2 harvest area per plot as affected 
by the different fertilizer treatments. 

SOURCE OF 

VARIATION 
df SS MS F value 

F tabular 

.05 .01 

Replication 2 0.0905 0.0452 2.55 3.37 5.53 
Treatment 13 43.3715 3.3363 188.34** 2.15 2.96 
Error 26 0.4606 0.0177    
Total 41 43.9226     

** = Highly significant 
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Figure 1. Representative sample plants per plot at 20 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK fertilizer T2- 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 

T3- 120 ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

T4- 120 ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

T5- 120 ml/ha NEB applied at 35 DAS + RR of NPK 
fertilizer 

T6- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 

T7- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 



 

 

 

T8- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK fertilizer 

T9- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK fertilizer 

T10- 65 ml/ha NEB at Seed Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + RR of NPK fertilizer 

T11- 120 ml/ha NEB applied at (10 & 25) DAS + RR 
of NPK fertilizer 

T14- 120 ml/ha NEB applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

T12- 120 ml/ha NEB applied at (25 & 35) DAS + RR 
of NPK fertilizer

T13- 120 ml/ha NEB applied at (10 & 35) DAS + RR 
of NPK fertilizer 



Figure 2. Representative sample plants per plot at 30 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK fertilizer T2- 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 

T3- 120 ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

T4- 120 ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

T5- 120 ml/ha NEB applied at 35 DAS + RR of NPK 
fertilizer 

T6- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 

T7- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 



T8- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK fertilizer 

T9- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK fertilizer 

T10- 65 ml/ha NEB at Seed Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + RR of NPK fertilizer 

T11- 120 ml/ha NEB applied at (10 & 25) DAS + RR 
of NPK fertilizer 

T12- 120 ml/ha NEB applied at (25 & 35) DAS + RR 
of NPK fertilizer

T13- 120 ml/ha NEB applied at (10 & 35) DAS + RR 
of NPK fertilizer 

T14- 120 ml/ha NEB applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 



Figure 3. Representative sample plants per plot at 40 DAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK fertilizer T2- 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 

T3- 120 ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

T4- 120 ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

T5- 120 ml/ha NEB applied at 35 DAS + RR of NPK 
fertilizer 

T6- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 

T7- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 



T14- 120 ml/ha NEB applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

T12- 120 ml/ha NEB applied at (25 & 35) DAS + RR 
of NPK fertilizer

T13- 120 ml/ha NEB applied at (10 & 35) DAS + RR 
of NPK fertilizer 

T10- 65 ml/ha NEB at Seed Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + RR of NPK fertilizer 

T11- 120 ml/ha NEB applied at (10 & 25) DAS + RR 
of NPK fertilizer 

T8- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK fertilizer 

T9- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK fertilizer 



Figure 4. Representative sample plants per plot at harvest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1- Recommended Rate (RR) of NPK fertilizer T2- 65 ml/ha NEB at Seed Treatment + RR of NPK 
fertilizer 

T3- 120 ml/ha NEB applied at 10 DAS + RR of NPK 
fertilizer 

T4- 120 ml/ha NEB applied at 25 DAS + RR of NPK 
fertilizer 

T5- 120 ml/ha NEB applied at 35 DAS + RR of NPK 
fertilizer 

T6- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 10 DAS + RR of NPK fertilizer 

T7- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at 25 DAS + RR of NPK fertilizer 



 

 

 

T14- 120 ml/ha NEB applied at (10, 25 & 35) DAS + 
RR of NPK fertilizer 

T13- 120 ml/ha NEB applied at (10 & 35) DAS + RR 
of NPK fertilizer 

T12- 120 ml/ha NEB applied at (25 & 35) DAS + RR 
of NPK fertilizer

T10- 65 ml/ha NEB at Seed Treatment + 120 ml/ha NEB 
applied at (10, 25 & 35) DAS + RR of NPK fertilizer 

T11- 120 ml/ha NEB applied at (10 & 25) DAS + RR 
of NPK fertilizer 

T8- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (10 & 25) DAS + RR of NPK fertilizer 

T9- 65 ml/ha NEB at Seed Treatment + 120 ml/ha 
NEB applied at (25 & 35) DAS + RR of NPK fertilizer 



Figure 5. Representative sample ears applied with NEB versus the control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 vs T2 T1 vs T3 

T1 vs T4 T1 vs T5 

T1 vs T6 T1 vs T7 

T1 vs T8 



T1 vs T9 T1 vs T10 

T1 vs T11 T1 vs T12 

T1 vs T13 T1 vs T14 



Figure 6. General view of the experimental area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 20 DAP 



Experimental view of area at 30 DAP 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experimental view of area at 40 DAP 



Experimental view of area at harvest 



Figure 7. Field activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Sowing of corn seeds 

Measuring diameter of corn ear 

Counting of sample corn kernels 

Measuring length of corn ear 

Threshing of corn ear 

Lay-outing of the experimental area 

Manual harvesting of corn ear 



DETERMINE THE EFFECT OF NEB ON THE GROWTH AND YIELD OF MAIZE CULTIVATION IN 

BANGLADESH 

MD. ROKIBUZZAMAN1, MD.JAHIDUL ISLAM2, MD.BASHIR AHMED3

1Scientific Officer, 2Assestant manager, Product Development 1*Business Director, 

 Fertilizer division, Advanced Chemical Industries Limited (ACI) 

The experiment was conducted the research farm of Advanced Chemical Industries Ltd (Fertilizer) at 

Jhikorgacha, Jashore during Robi season of December to March 2022 with the objectives to evaluate the 

effectiveness of NEB for maximum yield of maize and to determine the proper ratio of NEB for optimum 

yield of maize. The experiment was laid out in a randomized complete block design (RCBD) with three 

replications. The five treatments consisted of: T1 =NEB Control, T2= Seed treatment with NEB@ 6ml/Kg 

Seed or 120 ml/ha + NEB@1.5 ml /L or 750 ml/ha foliar application at 25-30 DAS, T3 = Seed treatment with 

NEB@6ml/Kg Seed or 120 ml/ha + 1 ml /L or 500 ml/ha foliar application at 25-30 DAS, T4 = Seed treatment 

with NEB@6ml/Kg Seed or 120 ml/ha + 1 ml /L or 500 ml/ha foliar application at 25-30 DAS + at 45-50 

DAS, T5 = Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha + 1.5 ml /L or 750 ml/ha foliar application 

at 25-30 DAS + at 45-50 DAS. 

The experiment was led different dosage of NEB with different time application and the results exposed 

that the treatment T5 = Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha + 1.5 ml /L or 750 ml/ha 

foliar application at 25-30 DAS + at 45-50 DAS was sufficient to increase growth, yield attributes of maize 

plants produced the highest yield of 12.217 mt/ha, which was 30.83 % increase over control plot (T1). 

Therefore, Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha + 1.5 ml /L or 750 ml/ha foliar application 

at 25-30 DAS + at 45-50 DAS might be recommended to produce the maximum yield of maize.  

Materials and Methods 

The trial was carried out in the medium high land of AEZ 11 (High Ganges River Flood pain) on research 

farm field of Advanced Chemical Industries Ltd (Fertilizer) at Jhikorgacha, Jashore during Robi season of 

December to March 2022. The experiment consists of Hybrid Maize F1 (Super sine) variety laid out. Unit 

plot size 5m x 4m = 20 m2 was used in this experiment having five treatments. The treatments were such 

as T1 =NEB Control, T2= Seed treatment with NEB@ 6ml/Kg Seed or 120 ml/ha + NEB@1.5 ml /L or 750 

ml/ha foliar application at 25-30 DAS, T3 = Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha + 1 ml /L 

or 500 ml/ha foliar application at 25-30 DAS, T4 = Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha + 

1 ml /L or 500 ml/ha foliar application at 25-30 DAS + at 45-50 DAS, T5 = Seed treatment with NEB@6ml/Kg 

Seed or 120 ml/ha + 1.5 ml /L or 750 ml/ha foliar application at 25-30 DAS + at 45-50 DAS. Seed were sown 

on 19th December 2021, maintaining 20 cm plant to plant and 60 cm line to line spacing under the depth 

of 4-5 cm. As per fertilizer recommendation guide (FRG, 2012), the crop was fertilized like Urea, TSP, MoP, 

Gypsum, Mono Zinc and Boric acid were applied at the rate of 495, 300,160, 20, 7.5 and 7.5 Kg ha-1 of N-

P-K-S-B-Zn respectively in all plots as basal dose. The irrigation, pest, disease, weed management and 

other intercultural operations were done when necessary.  

CORN #169 with NEBv2



Data on growth & productivity were recorded at vegetative and reproductive stage. Yield attributes were 

recovered after harvesting time. The collected data were analyzed statistically. In a column, means 

followed common letter (s) do not differ significantly at 5% level by DMRT.  

Results and Discussion 

A usual visibility of the experiment and plants grown in different treatments with NEB application are 

shown in Fig. 1. Pictures are taken from various time during the experiment. 

Fig 1: Usual visibility of the experimental plants grown in different treatments 

Fig. 2, shows the comparison between control plants with different treatments plants on NEB application. 

In visually, Here we can see the fig.2, considerably different between treatment and control plant.  

Fig.2. Comparison between control plants with different treatments on NEB application at 65 DAS 



Growth attributes of maize at 40 and 55 DAS 

An effect on application of NEB with different dosages of treatments in maize plant was observed. Growth 

attributes like, plant height (cm), No of leaves/plant, shoot fresh weight (g), shoot sun dry weight (g), 

influenced significantly 40 DAS and 65 DAS due to imposing different doses of NEB treatments (Table 1 

and 2). 

Table 1: Effects of growth attributes by NEB application on maize at 40 and 65 DAS 

Treatments 

Period of data collection 

40 DAS 65 DAS 

Plant Height (cm) No of leaves/plant Plant Height (cm) No of leaves/plant 

T1 (Control) 54.267 A 7.1333 B 92.40 C 8.4333 B 

T2 59.933 A 7.8333 A 101.27 B 8.5333 AB 

T3 64.000 A 8.2667 A 102.60 B 9.2667 AB 

T4 64.133 A 8.1333 A 104.47 B 9.7333 A 

T5 65.933 A 8.1333 A 113.00 A 9.4667 AB 

P 0.2872 0.0281 0.0039 0.1457 

CV (%) 10.70 4.56 4.03 7.22 

At 40 DAS; the tallest plant (65.933 cm) was found in T5 and the smallest plant (54.267 cm) was observed 

from T1 treatment (control).There is no significantly different between control plant and also others 

treatment plants. The highest number of leaves plant-1 (8.2667) was found in treatment T3. Treatments 

T2, T4 and T5 was statistically. The lowest number (7.1333) was observed from T1 treatment (control). 

At 65 DAS; the highest plant (113.00) was found in T5 and the smallest plant (92.40 cm) was observed 

from T1 treatment (control).Treatment T2, T3 and T4 shows similar result where found significantly different 

between control plants. The highest number of leaves plant-1 (9.7333) was found in treatment T4. The 

lowest number (8.433) was observed from T1 treatment (control).Treatments T2, T3 and T5 was shows 

statistically similar but impact shows in control plant (Table 1). 

Table 2: Effects of growth attributes by NEB application on Maize at 70 DAS 

Treatments 
At 70 DAT 

Plant height (cm) Shoot fresh weight (gm) Shoot sundry weight (gm) 

T1 (Control) 193.47 D 85.60 C 33.57 D 

T2 339.77 C 144.57 B 70.67 C 

T3 389.37 B 161.23 B 91.53 B 

T4 478.10 A 208.27 A 133.60 A 

T5 479.10 A 217.00 A 138.87 A 

P 0.0000 0.0000 0.0000 

CV (%) 1.01 9.25 5.48 



At 70 DAS; the highest plant (479.10) and was found in T5 and T4 which are statistically same. The smallest 

plant (193.40 cm) was observed from T1 treatment (control).Treatment T2, and T3 shows (339.77 cm) and 

(389.37cm) respectively, where got significantly different between control plants (Table 2). 

The maximum shoot fresh weight was found in treatment T5 (217.00 gm) and similar in Treatments T4. 

Treatment T2 and T3 was statistically similar which are (144.57 gm) and (161.23 gm) respectively. The 

minimum plants shoot fresh weight (85.60 g) was observed in treatment T1 (control). 

The highest Shoot sun dry weight was found in treatment T5 (138.87 gm) and similar in Treatments T4 

(133.60 gm). Treatment T2 and T3 was found (70.67 gm) and (91.53 gm) respectively. The lowest plants 

shoot sun dry weight (85.60 g) was observed in T1 treatment (control). 

Yield attributes of maize in harvesting stage 

In the observation of maize plant with different treatment. Cob length (cm), Cob diameter (cm), No. of 

grain/cob, Weight of grain /cob (gm), 1000-seedling weight (gm), grain yield significantly responded to 

the application of different NEB treatment (Table 3). 

The maximum Cob length (28.667 cm) was recorded from T5, while the lowest was (26.067 cm) observed 

T1 treatment (control).Treatments T2, T3 and T4 was statistically similar which are (28.40 cm ), (27.80) and 

(28.40 cm) respectively (Fig.2). 

Fig.2. Compare between fruit from control plants with different treatments on NEB application 



Table 3: Effects of Yields attributes of Maize by NEB application 

Treatments Cob length 
(cm) 

Cob 
diameter 

(cm) 

No. of 
grain/cob 

Weight of 
grain /cob 

( gm) 

1000-
seedling 

weight (gm) 

Yield 
(t/ha) 

Yield increase 
over control 

(%) 

T1 (Control) 26.067 B 16.933 B 393.93 B 157.50 A 388.67 D 9.338 C 0 

T2 28.400 A 18.600 A 417.73 AB 193.80 A 457.67 B 11.700 AB 25.29 

T3 27.800 A 18.800 A 420.93 AB 183.67 A 410.67 CD 10.767 B 15.30 

T4 28.400 A 18.867 A 428.33 AB 193.13 A 450.67 BC 11.292 AB 20.92 

T5 28.667 A 19.000 A 458.00 A 197.47 A 518.00 A 12.217 A 30.83 

P 0.0225 0.0015 0.3118 0.3301 0.0014 0.0025 

CV (%) 2.86 2.25 7.92 13.06 5.35 5.22 

The height cob diameter (19.0 cm) was recorded from T5, while the lowest was (16.933 cm) observed T1 

treatment (control).Treatments T2, T3 and T4 was statistically similar which are (18.60 cm ), (18.80) and 

(18.867 cm) respectively.  

No. of grain cob-1 of maize varied significantly due to the application of different NEB treatment. The 

highest number of grain cob-1 (458.0) was found from T5, while the lowest number (393.93) was observed 

T1 treatment (control). Treatments T2, T3 and T4 was statistically similar which are (417.73), (420.93) and 

(428.33) respectively. 

The maximum weight of grain /cob of maize (197.47 gm) was recorded from T5, while the lowest was 

(157.50 gm) observed T1 treatment (control) and other treatments also was statistically similar. So there 

is no significant different between control and treatment.  

The highest grain yield of maize (12.217 mt/ha) record in T5 which was 30.83 % increase over control plot 

(T1) and the lowest (9.338 mt/ha) was found in T1. Treatment T2 and T4 found statistically which was 

(11.700) and (11.292). Treatments T3 was recorded (10.767 mt/ha). Among the treatments, Seed 

treatment with NEB@6ml/Kg Seed or 120 ml/ha + 1.5 ml /L or 750 ml/ha foliar application at 25-30 DAS 

+ at 45-50 DAS recorded highest values for growth and yield attributes for maize.

Conclusion 

In this study, treatment T5 showed significantly highest growth, yield attributes of maize plants. Treatment 

T4 recorded highest yield of maize production (12.217 mt/ha) where yield increased (30.83 %) over control 

treatment. It can be concluded treatment T5 that, Seed treatment with NEB@6ml/Kg Seed or 120 ml/ha 

+ 1.5 ml /L or 750 ml/ha foliar application at 25-30 DAS + at 45-50 DAS. It might be recommended for help

to the sustainable maize production in Bangladesh.
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EFFICACY OF NEB ROOT EXUDATES ON DIRECT SEEDED RICE 

(NSic Rc 222) IN ECHAGUE, ISABELA, PHILIPPINES 

============= 

ABSTRACT 
============= 

A field experiment was conducted to evaluate the effectiveness of NEB 

Root Exudates (“NEB”) at different dosage rates and time of application on 

direct seeded rice using inbred variety (NSic Rc 222) from November 2022 to 

March 2023 at Barangay Gumbaoan, Echague, Isabela, Philippines. 

Agronomic characteristics such as plant height, tiller and panicle count, in 

addition to grain yield were evaluated. 

Research findings revealed that foliar application of higher dosage rates 

of NEB resulted in statistically significant increases in tiller count (11.05 to 

11.77), plant height (96.13 to 98.36 cm) and grain yield (7.14 t/ha to 7.55 t/ha). 

Foliar spraying of NEB at 4 ml/16 L at 3 to 4 applications produced the 

maximum grain yield increment of 1.16 tons/ha. The plants applied with higher 

dosage rate of NEB, LOT 726 (4 ml/16L) showed comparable response with 

plants applied with NEB, LOT 639 (12 ml/16L) in terms of height, tiller and 

panicle count and grain yield. These results indicate the effectiveness of NEB at 

lower dosage rates in improving the growth and grain yield of the NSic Rc 222 

grown in direct-seeded mode of planting. 
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INTRODUCTION 
 

Rice (Oryza sativa L.) is one of the most significant staple crops in the 

Philippines, providing millions of people with their primary source of nutrition and 

income. To satisfy the rising demand for rice, farmers use a variety of agricultural 

techniques to increase crop yield. Nonetheless, the low efficiency of nutrient 

utilization and the prevalence of biotic and abiotic stresses present formidable 

obstacles to rice production. 

The techniques of seed soaking and foliar application have gained 

popularity as efficient methods to improve nutrient absorption, boost plant 

growth, and mitigate the negative effects of stress on crops. It has been reported 

that NEB, a commercially available yield enhancement agent sourced from 

plant root exudates, has favorable effects on crop performance and yield in 

various crops. However, the optimal application, timing and dosage of NEB on 

direct-seeded rice in Echague, Isabela, Philippines, remain essentially 

unexplored. 

Understanding the proper timing and dosage of NEB application is crucial 

for optimizing rice yield through its maximum potential. Timing of application, 

such as pre-sowing seed immersion, early vegetative stage foliar spray, or 

flowering stage foliar spray, can have a significant impact on the efficacy of NEB 

in enhancing nutrient absorption, root development, tillering, and flowering in rice 

plants. Similarly, the optimal dosage of NEB must be determined with care to 

maximize desired beneficial effects and minimize cost. 

The objectives of this study are to determine the time and dosage rate of 

seed soak and foliar applications required for direct seeded rice using NEB, 

LOT 726; and compare the response to the recommended dosage and timing 

application of NEB, LOT 639.  This study will contribute to the development of 

sustainable and effective rice cultivation practices by elucidating the effects of 

NEB root exudate administration on rice production. 
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RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at San Fabian, 

Echague, Isabela, Philippines from November 2022 to March 2023. 

 
Land Preparation and Experimental Design 

An area of 1,000.5 square meters with Cauayan clay loam soil was used 

in the study. The field was flooded for a week, and was plowed and harrowed 

two times at weekly interval to allow the weeds and rice stubbles to decompose. 

The paddies were puddled and then leveled using leveling boards. After the last 

harrowing, levees were constructed to avoid fertilizer loss and contamination of 

treatments as well as to provide irrigation water passage way. The experiment was 

laid out in randomized complete block design with four replications. Each 

replication was divided into 8 treatment plots, each plot measuring 5 m × 5 m. 

Alleyways of 1 m between replications and 0.5 m between plots were provided 

to facilitate farm operations and data gathering. 

 
Seedling Production and Sowing 

Eighteen kilograms of seeds of inbred rice (NSIC Rc 222) was used in this 

study. The seeds (6 kg) were immersed in a bucket with water: one bucket with 

no NEB (T1, T3 and T6), one bucket with NEB, Lot 726 (0.6 ml/kg seeds) for T4, 

T5, T7, and T8, and another bucket with NEB, Lot 639 (1.5 ml/kg seeds) for T2. 

The seeds were soaked in the respective NEB/water solution for 24 hours, and 

then incubated for 36 hours to allow the seeds to germinate before sowing in the 

prepared plots. About 400 grams of soaked and pregerminated seeds were direct 

seeded in plots with dimension of 5 m x 5 m or 25 m2. 

Seedling Weight Data and Seedling Pictures 

Evaluation of seedlings were done at 35 DAS (which is approximately 

equivalent to 10 DAT for transplanted rice systems) and 55 DAS (which is 

approximately equivalent to 35 DAT for transplanted rice systems). Seedling 

samples from each treatment were collected for pictures and weight data. Five 

hills were carefully uprooted per plot, digging up the root mass to ensure roots 
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were not broken or damaged. After the seedlings were removed from the soil, 

roots were washed with running water, after which, pat dried with tissue paper. 

The roots and foliage of the 20 seedlings per treatment were weighed and 

recorded. Ten sample seedlings from each of the treatments were compared 

along with the seedlings from Treatment 1 (control). 

 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB and time of application. 

 

Table 1:  Treatment Summary (ml NEB/16L) 
 

 
 

SEED SOAK 

20 DAYS BEFORE 

TILLERING 

(5 DAT for transplanted 

rice equivalent) 

10 DAYS BEFORE 

TILLERING 

(15 DAT for 

transplanted rice 

equivalent) 

TILLERING 

(25 DAT for 

transplanted rice 

equivalent) 

10 DAYS AFTER 

TILLERING 

(35 DAT for 

transplanted rice 

equivalent) 

PANICLE 

INITIATION 

(45 DAT for 

transplanted rice 

equivalent) 

T1 CONTROL      

T2 
1.5 ml/kg seed 

LOT 639 
12 ml/16 L LOT 639 

 
12 ml/16 L LOT 639 

 
12 ml/16 L LOT 639 

T3 0 ml/kg seed 2 ml /16 L LOT 726 2 ml /16 L LOT 726 2 ml /16 L LOT 726 2 ml /16 L LOT 726  

T4 
0.6 ml/kg seed 

LOT 726 
 

2 ml /16 L LOT 726 2 ml /16 L LOT 726 2 ml /16 L LOT 726 
 

T5 
0.6 ml/kg seed 

LOT 726 
2 ml / 16 L LOT 726 2 ml /16 L LOT 726 2 ml /16 L LOT 726 2 ml /16 L LOT 726 

 

T6 0 ml/kg seed 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726  

T7 
0.6 ml/kg seed 

LOT 726 
 

4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 
 

T8 
0.6 ml/kg seed 

LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 4 ml / 16 L LOT 726 
 

 
Fertilizer and Foliar (NEB) Application 

All the treatment plots were applied with 2 bags/ha of 14-14-14 and 3 

bags/ha of urea. Complete fertilizer (14-14-14) of 250 grams/25m2 plot was 

basally applied per plot at 35 DAS, while 188 grams/25m2 plot of urea was top 

dressed during tillering 50 DAS and panicle initiation 70 DAS stages of the 

plants in broadcast method of application. For foliar spray applications, NEB 

was mixed with 16 L water in a backpack sprayer following the dosage rate as 

indicated in the treatment summary table above. The NEB-water solution was 

sprayed for 45 seconds to each of the 25 m2 plot. 
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Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide and fungicide following the 

manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 16 m2 (4 m x 4 m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 percent. 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in every

corner of the plot were measured at harvest

2. Average Number of Tillers per Hill - number of tillers of the 20 representative

plants tagged in every corner of the plot was separately counted and recorded

at 55 DAS and at harvest.

3. Average Panicle Count per hill - the number of panicles of the 20

representative plants tagged in every corner of the plot was separately

counted and recorded at harvest

4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the

sampling area from each plot were weighed using the clock type weighing

balance.

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest Significant 

Difference (HSD) Test at 5% level of significance. 
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RESULTS AND DISCUSSION 

 
 

Table 1. Seedling Weight Data 

 
  

NEB 
 

SEEDSOAK 
NEB 

Application 

Seedling Weight 
EVALUATION 1 
15 days before tillering 
100 Seedlings (g) 

Seedling Weight 
EVALUATION 2 

5 days after tillering 
20 Hills (kg) 

T1 
CONTROL 

No NEB --- --- 185.81 1.04 

T2 LOT 639 
1.5 ml/kg rice 

seed 
12 ml/16L at basal, tillering 

and panicle 188.87 1.36 

T3 LOT 726 --- 
2ml/16L x 4 foliar 

applications 223.45 1.56 

T4 LOT 726 
0.6 ml/kg rice 

seed 
2ml/16L x 3 foliar 

applications 251.79 1.72 

T5 LOT 726 
0.6 ml/kg rice 

seed 
2ml/16L x 4 foliar 

applications 247.34 1.77 

T6 LOT 726 --- 
4ml/16L x 4 foliar 

applications 213.47 1.85 

T7 LOT 726 
0.6 ml/kg rice 

seed 
4ml/16L x 3 foliar 

applications 235.10 1.87 

T8 LOT 726 
0.6 ml/kg rice 

seed 
4ml/16L x 4 foliar 

applications 257.16 2.02 

 
 

Plant height at harvest. Plant growth is measured in many ways, one of 

which is plant height. In this study, results indicate significant variations among 

treatments means. Application of NEB, Lot 726 as seed soak and as foliar 

spray in two dosages (2 and 4 ml) at various stages improved the growth of the 

rice crop over the control. However, taller plants were noted on plots (T6, T7, 

T8) applied with higher dosage regardless of application frequency than the 

plants that received lower dosage rate (T3, T4, T5). Seed soaking showed no 

significant effect on crops sprayed with LOT 726 both at 2- and 4-ml dosage. 

Plants applied with higher rate of LOT 726 in T6, T7 and T8 showed 

comparable height with T2 (LOT 639). The application of NEB, Lot 726 with and 

without seed soak (0.6 ml/kg) and foliar spray at 4 ml/16 L either in 3 to 4 

applications showed comparable plant growth with the higher dosage rate of NEB 

LOT 639 (12 ml). 
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Table 2. Plant height at harvest of direct-seeded NSIC Rc 222 as affected by 
timing and dosage of seed soak and foliar application of NEB 

TRT NEB SEED SOAK FOLIAR SPRAY 
Plant Height at 
Harvest (cm) 

T1 No NEB ---- --- 89.29 e 

T2 LOT 639 1.5 ml/kg seed 
12 ml/16 L 

basal, tillering and PI 98.92 a 

T3 LOT 726 ---- 2 ml /16 L (4 applications) 94.17 d 
T4 LOT 726 0.6 ml/kg seed 2 ml /16 L (3 applications) 94.73 cd 
T5 LOT 726 0.6 ml/kg seed 2 ml / 16 L (4 applications) 95.52 bcd 
T6 LOT 726 --- 4 ml / 16 L (4 applications) 96.13 abcd 
T7 LOT 726 0.6 ml/kg seed 4 ml / 16 L (3 applications) 97.94 abc 
T8 LOT 726 0.6 ml/kg seed 4 ml / 16 L (4 applications) 98.36 ab 

CV (%) 1.48 

MEAN 95.63 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

Tiller count at 50 DAS and at harvest. Another indicator of growth is the 

development of tillers. Results in this study indicate different responses of the 

rice crop to NEB applied at different rates and times (Table 2). In general, 

application of NEB LOT 726 improved the tiller production of the rice crops as 

indicated by the greater number of tillers relative to the control plants. Among the 

plants applied with LOT 726, Treatment 8 produced the greatest number of 

tillers, followed by Treatments 7 and 6. These plants which received higher 

dosage rate of LOT 726 at 4 ml sprayed 3-4 times, produced more tillers than 

plants in T3, T4 and T5, with lower dosage rate of 2 ml. The result indicates that 

regardless of seed soaking, higher dosage rate of NEB, LOT 726 had greater 

impact on tiller production of the rice crops. Except for Treatment 3, all the plants 

applied with NEB, LOT 726 regardless of the dosage rate and time of 

applications produced more tillers at 50 DAS than the plants applied with NEB, 

LOT 639. 

The tiller count at harvest varied significantly among the treatment means. 

In general, significant improvements in the tiller count over the control was obtained 

from the application of NEB, LOT 726. Higher dosage of NEB, LOT 726 (4 ml/L) 

with and without seed soak at 0.6 ml/kg seeds in Treatment 8 and 6, 

respectively, showed comparable number of tiller count with the plants applied 

with higher dosage rate LOT 639. 
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Table 3. Tiller count of direct-seeded NSIC Rc 222 as affected by timing and 
dosage of seed soak and foliar application of NEB 

 

 
TRT 

 
NEB 

SEED 
SOAK 

 
FOLIAR SPRAY 

Tiller Count 
50 DAS 

Tiller Count 
at harvest 

T1 No NEB ---- --- 3.45 e 9.42 d 

T2 LOT 639 1.5 ml/kg seed 
12 ml/16 L 

basal, tillering and PI 4.05 d 11.96 a 

T3 LOT 726 ---- 2 ml /16 L (4 applications) 4.35 d 10.46 c 
T4 LOT 726 0.6 ml/kg seed 2 ml /16 L (3 applications) 4.75 c 10.27 cd 
T5 LOT 726 0.6 ml/kg seed 2 ml / 16 L (4 applications) 4.80 c 10.40 c 
T6 LOT 726 --- 4 ml / 16 L (4 applications) 5.50 b 11.05 abc 
T7 LOT 726 0.6 ml/kg seed 4 ml / 16 L (3 applications) 5.60 b 11.00 bc 
T8 LOT 726 0.6 ml/kg seed 4 ml / 16 L (4 applications) 5.95 a 11.77 ab 

CV (%)    2.93 3.63 

MEAN    4.82 10.79 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
Panicle count at harvest. The panicle count at harvest differed significantly 

among treatment means (Table 3). The application of NEB either as seed soak, 

or foliar spray significantly increased the panicle count at harvest relative to the 

control plants. The application of NEB, LOT 726 with and with seed soak, foliar 

applications at 2 – 4 ml in various stages of the rice crops manifest similar result 

in terms of tiller count with higher dosage rate of NEB, LOT 639. 

 

Table 4. Panicle count of direct-seeded NSIC Rc 222 as affected by timing and 
dosage of seed soak and foliar application of NEB 

 

 
TRT 

 
NEB 

 
SEED SOAK 

 
FOLIAR SPRAY 

 
Panicle Count 

T1 No NEB ---- --- 8.50 b 

T2 LOT 639 1.5 ml/kg seed 
12 ml/16 L 

basal, tillering and PI 10.27 a 

T3 LOT 726 ---- 2 ml /16 L (4 applications) 9.67 a 
T4 LOT 726 0.6 ml/kg seed 2 ml /16 L (3 applications) 9.86 a 
T5 LOT 726 0.6 ml/kg seed 2 ml / 16 L (4 applications) 9.63 a 
T6 LOT 726 --- 4 ml / 16 L (4 applications) 9.84 a 
T7 LOT 726 0.6 ml/kg seed 4 ml / 16 L (3 applications) 9.92 a 
T8 LOT 726 0.6 ml/kg seed 4 ml / 16 L (4 applications) 10.34 a 

CV (%)    3.07 

MEAN    9.75 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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Computed yield per hectare. The ultimate measure of the effectiveness of 

NEB is the grain yield of rice crops. In general, the results indicate the 

effectiveness of the application of different dosage rate of NEB, LOT 726 at 

different time of application. Relative to the control plants, the application of NEB 

increased the yield of the rice crops. Application of 2 ml (4x) without seed 

soaking manifest a yield increase of 0.37 tons over the control, while foliar 

spraying of 2 ml (3x) with seed soaking resulted to additional yield of 0.20 tons, 

and 0.44 tons for foliar spraying of 2 ml (4x) with seed soaking. 

Table 5. Grain yield of direct-seeded NSIC Rc 222 as affected by timing and 
dosage of seed soak and foliar application of NEB 

TRT NEB SEED SOAK FOLIAR SPRAY 
Yield (ton/ha) at 

14% MC 

T1 No NEB ---- --- 6.39 b 

T2 LOT 639 1.5 ml/kg seed 
12 ml/16 L 

basal, tillering and PI 8.00 a 

T3 LOT 726 ---- 2 ml /16 L (4 applications) 6.76 ab 
T4 LOT 726 0.6 ml/kg seed 2 ml /16 L (3 applications) 6.59 b 
T5 LOT 726 0.6 ml/kg seed 2 ml / 16 L (4 applications) 6.83 ab 
T6 LOT 726 --- 4 ml / 16 L (4 applications) 7.14 ab 
T7 LOT 726 0.6 ml/kg seed 4 ml / 16 L (3 applications) 7.55 ab 
T8 LOT 726 0.6 ml/kg seed 4 ml / 16 L (4 applications) 7.55 ab 

MEAN 7.10 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

On the other hand, the application of higher dosage rate of LOT 726 at 4 

ml (4x) without seed soak provided a yield difference of 0.75 tons over the control, 

while plots with seed soaking and foliar spray of 4ml (3x) and 4 ml (4x) had both 

increased the yield by 1.16 tons. Foliar spraying of higher dosage rate of LOT 

639 at different stages of the rice crop increased the grain yield by 1.61 tons. 
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Appendix Table 1. Plant Height (cm) at Harvest 
 

 NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB   89.08 88.92 89.83 89.33 357.16 89.29 e 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering and 

panicle 95.67 99.83 97.75 102.42 395.67 98.92 a 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 91.50 93.08 95.00 97.08 376.66 94.17 d 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 90.33 93.75 96.92 97.92 378.92 94.73 cd 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 92.50 95.25 97.42 96.92 382.09 95.52 bcd 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 92.67 95.75 95.08 101.00 384.50 96.13 abcd 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 95.00 98.67 97.00 101.08 391.75 97.94 abc 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 96.33 98.17 97.50 101.42 393.42 98.36 ab 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

 
Computed 

– VALUES 

  Tabu 
0.05 

 
lar  

0.01 

TREATMENT 7 267.865 38.266 19.12** 2.49 3.64 

BLOCK 3 122.0918 40.697 
   

ERROR 21 42.0367 2.002 
   

TOTAL 31 431.994     

C.V. = 1.48 % ** – significant at 1% level 
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Appendix Table 2. Average tiller count at 30 DAT 
 

 NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB   3.40 3.40 3.40 3.60 13.80 3.45 e 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering 

and panicle 4.20 3.80 4.20 4.00 16.20 4.05 d 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 4.40 4.20 4.40 4.40 17.40 4.35 d 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 4.60 4.60 4.80 5.00 19.00 4.75 c 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 4.80 4.80 4.80 4.80 19.20 4.80 c 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 5.60 5.40 5.60 5.40 22.00 5.50 b 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 5.80 5.60 5.60 5.40 22.40 5.60 b 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 6.20 6.00 5.80 5.80 23.80 5.95 a 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 

 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 

MEAN 
SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 7 20.1687 2.8812 145.36** 2.49 3.64 

BLOCK 3 0.0938 0.0313 
   

ERROR 21 0.4162 0.0198 
   

TOTAL 31 20.6787     

C.V. = 2.93% ** – significant at 1% level 
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Appendix Table 3. Average tiller count at harvest 
 

 NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB   9.25 9.33 9.67 9.42 37.67 9.42 d 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering and 

panicle 12.17 11.92 12.08 11.67 47.84 11.96 a 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 10.00 11.00 10.67 10.17 41.84 10.46 c 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 9.67 10.08 10.83 10.50 41.08 10.27 cd 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 9.83 10.42 10.58 10.75 41.58 10.40 c 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 11.17 11.17 10.92 10.92 44.18 11.05 abc 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 10.83 11.25 11.08 10.83 43.99 11.00 bc 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 12.58 11.92 11.67 10.92 47.09 11.77 ab 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 

ANALYSIS OF VARIANCE 
 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

 
Computed 

– VALUES 

  Tabu 
0.05 

 
lar  

0.01 

TREATMENT 7 19.4455 2.7779 18.10** 2.49 3.64 

BLOCK 3 0.4947 0.1649 
   

ERROR 21 3.2234 0.1535 
   

TOTAL 31 23.1635     

C.V. = 3.63% ** – significant at 1% level 
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Appendix Table 4. Panicle count at harvest 

NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB 8.08 8.50 8.67 8.75 34.00 8.50 b 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering and 

panicle 10.58 10.33 9.67 10.50 41.08 10.27 a 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 9.75 9.33 9.83 9.75 38.66 9.67 a 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 9.92 9.92 9.92 9.67 39.43 9.86 a 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 9.92 9.75 8.92 9.92 38.51 9.63 a 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 9.42 9.92 9.92 10.08 39.34 9.84 a 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 9.92 9.92 9.92 9.92 39.68 9.92 a 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 10.17 10.50 10.50 10.17 41.34 10.34 a 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

Computed 

– VALUES

Tabu 
0.05 

lar 
0.01 

TREATMENT 7 8.9801 1.2829 14.27** 2.49 3.64 

BLOCK 3 0.1358 0.0453 

ERROR 21 1.8877 0.0899 

TOTAL 31 11.0035 

C.V. = 3.07% ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 
 

 NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB   11.29 11.66 8.79 9.18 40.92 10.23 b 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering and 

panicle 14.13 12.24 12.19 12.67 51.23 12.81 a 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 11.75 11.71 10.94 8.88 43.28 10.82 ab 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 10.92 11.06 8.55 11.67 42.19 10.55 b 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 11.32 12.06 8.81 11.53 43.72 10.93 ab 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 12.15 12.14 10.24 11.17 45.70 11.42 ab 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 12.04 12.27 11.76 12.24 48.31 12.08 ab 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 11.85 12.01 12.59 11.89 48.34 12.08 ab 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 
ANALYSIS OF VARIANCE 

 

 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 

MEAN 
SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 7 22.1966 3.1709 3.73* 2.49 3.64 

BLOCK 3 11.3715 3.7905 
   

ERROR 21 17.8398 0.8495 
   

TOTAL 31 51.4080     

C.V. = 8.81% * – significant at 5% level 
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Appendix Table 6. Computed Grain Yield per Hectare adjusted at 14% MC 

NEB SEEDSOAK NEB Application I II II IV Total Mean 

T1 No NEB 7.06 7.29 5.49 5.74 25.57 6.39 b 

T2 LOT 639 1.5 ml/kg rice seed 
12 ml/16L at basal, tillering 

and panicle 8.83 7.65 7.62 7.92 32.02 8.00 a 

T3 LOT 726 --- 2ml/16L x 4 foliar applications 7.35 7.32 6.84 5.55 27.05 6.76 ab 

T4 LOT 726 0.6 ml/kg rice seed 2ml/16L x 3 foliar applications 6.82 6.91 5.34 7.29 26.37 6.59 b 

T5 LOT 726 0.6 ml/kg rice seed 2ml/16L x 4 foliar applications 7.08 7.54 5.50 7.21 27.32 6.83 ab 

T6 LOT 726 --- 4ml/16L x 4 foliar applications 7.59 7.59 6.40 6.98 28.56 7.14 ab 

T7 LOT 726 0.6 ml/kg rice seed 4ml/16L x 3 foliar applications 7.53 7.67 7.35 7.65 30.19 7.55 ab 

T8 LOT 726 0.6 ml/kg rice seed 4ml/16L x 4 foliar applications 7.40 7.50 7.87 7.43 30.21 7.55 ab 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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EFFICACY OF NEB ROOT EXUDATES ON TRANSPLANTED RICE 

AT HIGHER FERTILIZER RATE WITH 1 BAG/HA UREA REDUCTION 

IN GUMBAOAN ECHAGUE, ISABELA, PHILIPPINES 

============= 

ABSTRACT 
============= 

A field experiment was conducted to evaluate the efficacy of NEB Root 

Exudates (“NEB”), LOT 639 and LOT 726 on with and without one bag/ha urea 

reduction on transplanted rice using inbred variety (NSic Rc 222) from November 

2022 to March 2023 at a farmer’s field in Gumbaoan, Echague, Isabela, 

Philippines. Agronomic characteristics such as plant height, tiller and panicle 

count, in addition to grain yield were evaluated. 

Research findings revealed significant improvement in plant height, tiller 

count, panicle count and grain yield as a result of the application of NEB, LOT 

639 at seedbed after sowing (150 and 240 ml/400 m2) plus foliar spray of 12 

ml/16L  (3-4 applications) over the 8 bags untreated control. A similar result was 

obtained with NEB, LOT 726, where taller plants, more tillers and panicles, and 

higher grain yields were noted on NEB-treated plants applied at seedbed (120 

ml/400 m2) plus foliar spray of 2 and 4 ml/16 L than the reference check. Both NEB 

treatments, with 8 bags/ha (1 bag/ha urea reduction),  showed comparable results 

or yield increases compared to the untreated control with the 9 bags/ha of 

inorganic fertilizer. These results imply NEB can be used as substitute to one bag 

of urea in rice, maintaining or improving grain yield. 
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INTRODUCTION 

 
One of the prime importance in an endeavor to increase rice productivity 

is proper soil fertility management. In the Philippines, about 70% of the lands 

are degrading its quality and fertility for crop cultivation, which cannot produce 

higher rice yields. Crop yield and quality mostly depends on the availability of 

nutrients in soil. Rice crop is a heavy feeder and hence needs ample supply 

of plant nutrients especially nitrogen for its proper growth and higher yield. 

Fertilizers are very important inputs in crop production when other 

inputs such as weed control, good land preparation and high yielding varieties 

were right. Crop yields can be doubled through balanced use of chemical 

fertilizers. The imbalanced use of fertilizer, however, speeds up nutrients’ 

depletion, as well increase the cost of production which becomes a major 

problem in rice production. Nowadays, we recognize the ongoing plight of 

local farmers relative to the hike in prices especially on urea fertilizers. In order 

to obtain higher rice yields to compensate the high cost of production inputs, 

innovations that will warrant and assure higher yields and economic returns 

are developed. 

One of these innovations is the application of NEB which is a blend of 

natural root exudates that is claimed to help stop the loss of nitrogen from soil 

and increase the population of beneficial soil bacteria that release more 

nutrients from soil and make it readily available, fueling aggressive crop growth 

and yield. As claimed, NEB promotes growth and development of plants, 

including larger and more complex root systems, thus making the plant more 

efficient in absorbing nutrients from a greater depth and volume of soil. This 

study was conducted to evaluate the efficacy NEB (LOT 726 and LOT 639) if it 

can be used to substitute one bag of granular fertilizers during the wet season 

planting under Isabela condition.   
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Objectives 

1. Determine the dosage and frequency of NEB, LOT 639 needed to achieve

strong visual and yield benefit with 8 bags fertilizer + NEB vs. 8 bags

untreated control (same total fertilizer dosage).

2. Determine the dosage and frequency of NEB, LOT 639 needed to achieve

strong visual and yield benefit with 8 bags fertilizer + NEB vs. 9 bags

untreated control (1 bag/ha urea reduction with NEB treatments).

3. Determine the dosage and frequency of NEB, LOT 726 needed to achieve

strong visual and yield benefit with 8 bags fertilizer + NEB vs. 8 bags

untreated control (same total fertilizer dosage).

4. Determine the dosage and frequency of NEB, LOT 726 needed to achieve

strong visual and yield benefit with 8 bags fertilizer + NEB vs. 9 bags

untreated control (1 bag/ha urea reduction with NEB treatments).

5. Determine if NEB, LOT 726 provides comparable result to NEB, LOT 639

(both at 8 bags/ha fertilizer)
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RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at Barangay 

Gumbaoan, Echague, Isabela, Philippines from November 2022 to March 

2023. 

 

Land Preparation and Experimental Design 

An area of 1,000.5 square meters was used in the study. The field was 

flooded for a week and was plowed and harrowed two times at weekly interval 

to allow the weeds and rice stubbles to decompose. The paddies were 

puddled and then leveled using leveling boards. After the last harrowing, levees 

were constructed to avoid fertilizer loss and contamination of treatments as well 

as to provide irrigation water passage way. 

The experiment was laid out in Randomized Complete Block Design 

with four replications. Each replication was divided into 8 treatment plots, each 

plot measuring 5 m x 5 m. Alleyways of 1 m between replications and 0.5 m 

between plots were provided to facilitate farm operations and data gathering. 

 

Seedling Production and Planting 

Seeds of inbred rice variety (NSIC Rc 222) was used in this study. Four 

seedbeds each with dimension of 2 m x 6 m (12 m2) were prepared for seedling 

production. The seeds were soaked in clean water for 24 hours, and then 

incubated for 36 hours to allow the seeds to germinate. Just after sowing of 

the pre-germinated seeds in the respective seedbeds, foliar spraying of NEB 

(LOT 639 and LOT 726) was done to designated nursery seedbeds following 

the respective dosage rates for 48 seconds. 

 
Pulling and Transplanting 

Proper care and management of seedlings was properly followed. After 

24 days, the seedlings were pulled and transplanted in the designated plots at 

the rate 
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of two seedlings per hill at a distance of 20 cm between rows and 20 cm 

between hills. Missing hills were replaced one week after transplanting to 

maintain the same number of plants per plot. 

Seedling Weight Data and Seedling Pictures 

Seedling samples from each of the 4 seedbeds were collected before 

transplanting. One-hundred seedlings from each of the seedbed were 

randomly selected, and carefully uprooted, digging up the root mass to ensure 

roots were not broken or damaged. After the seedlings were removed from the 

soil, roots were washed with running water, after which, pat dried with tissue 

paper. The roots and foliage of the 100 seedlings were weighed and recorded. 

Ten sample seedlings from each of treatments were compared along with the 

seedlings from Treatment 1 (control). The same process was carried out at 30 

DAT, were 10 hills were randomly collected per treatment, weighed and 

recorded. Five hills from each of treatments were compared along with the 5 

hills from Treatment 1 (control). 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB and time of application. 

Table 1:  Treatment Summary per hectare 

FERTILIZER 
SEED BED 
SOWING 

5 DAT 
BASAL 

25 DAT 
TILLERING 

45 DAT 
PANICLE 

INITIATION 

65 DAT 
HEADING 

T1 9 bags/ha 
Control (No 

NEB) 

T2 8 bags/ha 
Control (No 

NEB) 

T3 
8 bags/ha 

150 ml/400 m2 

LOT 639 

12 ml/16 L 
LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

T4 
8 bags/ha 

150 ml/400 m2 

LOT 639 

12 ml/16 L 
LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

T5 
8 bags/ha 

240 ml/400 m2 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

T6 
8 bags/ha 

240 ml/400 m2 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

12 ml/16 L 

LOT 639 

T7 
8 bags/ha 

120 ml/400 m2 

LOT 726 
2 ml/16 L with LOT 726 applied at 5, 15, 25, 35 DA 

T8 
8 bags/ha 

120 ml/400 m2 

LOT 726 
4 ml/16 L with LOT 726 applied at 5, 15, 25, 35 DAT 



Efficacy of NEB Root Exudates on transplanted rice 
at higher fertilizer rate with 1 bag/ha urea reduction  

in Gumbaoan Echague, Isabela, Philippines 
================================================================================================================ 

7 | P a g e 

 

 

Fertilizer and Foliar (NEB) Application 

Except for Treatment 1 with recommended rate of 143-28-28 kg NPK 

ha-1, all the treatment plots were applied with granular fertilizers at lower rate of 

120-28-28 kg NPK ha-1 equivalent to 4 bags 14-14-14 and 4 bags of urea. 

Complete fertilizer of 500 grams were applied in all treatment plots at basal (10 

DAT), while 250 grams of urea was top dressed during tillering (25 DAT) and 

panicle initiation (45 DAT) stages of the plants in Treatments 2-8. For the 

control, urea of 313 grams were applied at 25 and 45 DAT. For foliar spray 

applications, NEB was mixed with 16 L water in a backpack sprayer following 

the dosage rate as indicated in the treatment summary table above. The NEB- 

water solution was sprayed for 45 seconds to each of the 25 m2 plot, a spray 

rate equivalent to one 16L backpack sprayer covering 900 m2, or 178L/ha. 

 
Crop Management 

 
The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide and fungicide following the 

manufacturer’s recommendation. 

 
Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the 

harvestable area of 16 m2 (4 m x 4 m) located at the center of each plot were 

harvested first before the border plants. The samples were threshed manually 

to avoid losses, and grains were sun-dried immediately after harvest until MC is 

about 14 percent. 

 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in 

every corner of the plot were measured at harvest 

2. Average Number of Tillers per Hill - number of tillers of the 20 representative 
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plants tagged in every corner of the plot was separately counted and 

recorded at 30 DAT and at harvest. 

3. Average Panicle Count per hill - the number of panicles of the 20

representative plants tagged in every corner of the plot was separately

counted and recorded at harvest

4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the

sampling area from each plot were weighed using the clock type weighing

balance.

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest 

Significant Difference (HSD) Test at 5% level of significance. 
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RESULTS AND DISCUSSION 

 

 
Table 1. Seedling Weight Data 

 
 

Fertilizer 
SEDBED, 
SOWING 

NEB 
Application 

Weight at 
Transplanting 

100 Seedling (g) 

Weight at 
30 DAT 
20 Hills (kg) 

T1 9 bags/ha 143-28-28 CONTROL NO NEB --- 98.96 3.18 

T2 8 bags/ha 120-28-28 CONTROL NO NEB --- 94.36 2.74 

T3 8 bags/ha 120-28-28 LOT 639 150 ml /400m2 126.07 4.41 

T4 8 bags/ha 120-28-28 LOT 639 150 ml /400m2 128.28 4.58 

T5 8 bags/ha 120-28-28 LOT 639 240 ml /400m2 118.72 4.15 

T6 8 bags/ha 120-28-28 LOT 639 240 ml /400m2 123.90 4.20 

T7 8 bags/ha 120-28-28 LOT 726 120 ml /400m2 118.57 3.25 

T8 8 bags/ha 120-28-28 LOT 726 120 ml /400m2 120.86 3.69 

 

 
Plant height at harvest. 

In general, NEB, LOT  639 application in seedbed and foliar spray enhance 

the growth of plants. Regardless of the dosage and frequency of application, 

foliar spraying of LOT 639 plus 8 bags of fertilizer produced taller plants than 

Treatment 2 (8 bags fertilizer alone) but comparable with Treatment 1 (9 bags 

fertilizer alone). It implies that NEB, LOT 639 has the potential to compensate 

the effect of one bag of inorganic fertilizer. 

A similar result was obtained with NEB, LOT 726 where in regardless of 

the dosage and frequency of application, the test product plus 8 bags inorganic 

fertilizer produced taller plants than the 8 bags inorganic fertilizer alone (T2), 

but comparable to the 9 bags inorganic fertilizer alone (T1). 

Treatments with NEB, LOT 726 provided comparable result with NEB, 

LOT 639 in terms of plant height, however it is important to note that T1 

received 9 bags/ha and the NEB treatments received 8 bags/ha.   Therefore 

the comparable plant height indicates that NEB compensated for the 1 bag 

urea/ha reduction. 
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Table 2. Plant height at harvest of NSIC Rc 222 as affected by macro-fertilizer 
reduction with foliar application of NEB 

TRT NEB 
SEEDBED 
SOWING 

FOLIAR SPRAY 
Plant Height at 
Harvest (cm) 

T1 No NEB ---- --- 97.20 ab 
T2 No NEB 88.55 b 
T3 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45 DAT) 107.23 a 
T4 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 104.08 a 
T5 LOT 639 240 ml/400 m2 12 ml /16 L (5, 25, 45 DAT) 104.50 a 
T6 LOT 639 240 ml/400 m2 12ml /16 L (5, 25, 45, 65 DAT) 105.25 a 
T7 LOT 726 120 ml/400 m2 2 ml /16 L (5, 15, 25, 35 DAT) 98.10 ab 
T8 LOT 726 120 ml/400 m2 4 ml /16 L (5, 15, 25, 35 DAT) 102.63 a 

CV (%) 4.86 
MEAN 100.94 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

Tiller count at 30 DAT. Results in this study indicate different responses 

of the rice crop to dosage and frequency of NEB applied (Table 2). In general, 

NEB application improved significantly the number of tillers at 30 DAT relative 

to the two control plots. When NEB, LOT 639 is applied at seedbed after 

sowing regardless of dosage rate and foliar spraying regardless of frequency, 

the NEB-treated plants produced more tillers than the control applied only with 

inorganic fertilizers at 8 (T2) and 9 bags (T1). 

For NEB, LOT 726, the application at seedbed after sowing plus foliar 

spray of 4 ml (4x) proved to be better than the 8 bags and 9 bags untreated 

control. Although, the lower dosage rate of 2 ml applied 4 times produced more 

tillers than the plants applied with 8 bags inorganic fertilizer alone, it was 

comparable with the 9 bags untreated control. 

There were more tillers observed on plants applied with NEB, LOT 639 

than those applied with NEB, LOT 726 regardless of dosage rate and frequency 

of application. 

Tiller count at harvest. Significant improvement in tiller count was 

obtained from the application of NEB, LOT 639 at seedbed after sowing (150 

and 240 ml/400 m2) plus foliar spray of 12 ml (3-4 applications) over the 8 bags 

untreated control, but comparable with respect to the 9 bags inorganic fertilizer 

alone. A similar result was obtained with NEB, LOT 726, where more tillers 

were noted on plants applied with NEB at seedbed (120 ml/400 m2) plus foliar  
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spray of 2 and 4 ml/16 L than the 8 bags untreated control, but 

evaluated to have comparable tiller count with the 9 bags untreated control 

plants, however it is important to note that T1 received 9 bags/ha and the NEB 

treatments received 8 bags/ha.   Therefore the comparable tiller count at 

harvest indicates that NEB compensated for the 1 bag urea/ha reduction. 

   

Table 3. Tiller count of NSIC Rc 222 as affected by macro-fertilizer reduction with 
foliar application of NEB 

 

 
TRT 

 
NEB 

SEEDBED 
SOWING 

 
FOLIAR SPRAY 

Tiller Count 
at 30 DAT 

Tiller Count 
at harvest 

T1 No NEB ---- --- 7.90 cd 15.23 a 
T2 No NEB   7.10 d 11.13 b 
T3 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45 DAT) 11.45 a 16.73 a 
T4 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 11.65 a 16.65 a 
T5 LOT 639 240 ml/400 m2 12 ml / 16 L (5, 25, 45 DAT) 11.15 a 16.68 a 
T6 LOT 639 240 ml/400 m2 12ml / 16 L (5, 25, 45, 65 DAT) 11.25 a 17.13 a 
T7 LOT 726 120 ml/400 m2 2 ml / 16 L (5, 15, 25, 35 DAT) 8.75 c 15.20 a 
T8 LOT 726 120 ml/400 m2 4 ml / 16 L (5, 15, 25, 35 DAT) 9.90 b 16.43 a 

CV (%)    4.82 6.14 

MEAN    9.89 15.64 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

Panicle count at harvest. The panicle count at harvest differed among 

treatment (Table 3). All the plants applied with NEB, LOT 639 regardless of 

dosage rate and frequency of foliar spray increased significantly the panicle 

counted at harvest over the 8 bags untreated control plants. However, the 

panicle count was comparable to the 9 bags untreated control. 

As for the NEB, LOT 726, the panicle count at harvest from plants applied 

with NEB at seedbed plus foliar spray of 2 and 4 ml/16 L were significantly higher 

over the 8 bags untreated control plants (T2), but comparable with 9 bags 

untreated control plants (T1). 

Application of NEB, LOT 639 and NEB, LOT 726 regardless of dosage 

and frequency produced comparable number of panicles counted at harvest, 

however it is important to note that T1 received 9 bags/ha and the NEB 

treatments received 8 bags/ha.   Therefore the comparable number of panicles 

at harvest indicates that NEB compensated for the 1 bag urea/ha reduction. 
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Table 4. Panicle count of NSIC Rc 222 as affected by macro-fertilizer reduction 
with foliar application of NEB 

TRT NEB 
SEEDBED 
SOWING 

FOLIAR SPRAY 
Panicle Count at 

Harvest 

T1 No NEB ---- --- 14.43 a 
T2 No NEB 10.13 b 
T3 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45 DAT) 15.63 a 
T4 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 15.75 a 
T5 LOT 639 240 ml/400 m2 12 ml / 16 L (5, 25, 45 DAT) 15.83 a 
T6 LOT 639 240 ml/400 m2 12ml / 16 L (5, 25, 45, 65 DAT) 16.43 a 
T7 LOT 726 120 ml/400 m2 2 ml / 16 L (5, 15, 25, 35 DAT) 14.43 a 
T8 LOT 726 120 ml/400 m2 4 ml / 16 L (5, 15, 25, 35 DAT) 15.68 a 

CV (%) 6.19 

MEAN 14.78 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

Computed yield per hectare. Generally, the application of NEB, LOT 639 

and NEB, LOT 726 significantly improved the grain yield of NSIC Rc 222. 

All the plants treated with NEB, LOT 639 regardless of the dosage and 

the application frequency have better yields than the 8 and 9 bags untreated 

control. Grain yields attributed the application of NEB, LOT 639 regardless of 

dosage rate and frequency of foliar spraying ranged from 1.49 to 2.71 tons over 

the 8 bags untreated control and 1.21 to 2.43 tons, over the 9 bags untreated 

control. The results indicate the effectiveness of NEB, LOT 639 in improving the 

grain yield of NSIC Rc 222. 

For NEB, LOT 726, seedbed application of 120 ml/400 m2 and foliar 

spraying at higher dosage of 4 ml increased the grain yield by 1.63 tons over the 

8 bags untreated control, and by 1.35 tons over 9 bags untreated control. Lower 

dosage of 2 ml provided a grain yield increase of 0.71 and 0.43 tons, over the 8 

and 9 bags untreated control, respectively. The result showed that higher 

dosage of NEB, LOT 726 proved to be more effective in yield improvement of 

NSIC Rc 222. 

NEB, LOT 726 applied at seedbed (120 ml/400 m2) with foliar spraying 

of 4 ml/16 L (4X) obtained a comparable grain yield with NEB, LOT 639. 
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Table 5. Grain yield of NSIC Rc 222 as affected by macro-fertilizer reduction with 
foliar application of NEB 

 

 
TRT 

 
NEB 

SEEDBED 
SOWING 

 
FOLIAR SPRAY 

 
Yield (ton/ha) 

T1 No NEB ---- --- 7.30 d 
T2 No NEB   7.02 d 
T3 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45 DAT) 9.73 a 
T4 LOT 639 150 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 9.21 ab 
T5 LOT 639 240 ml/400 m2 12 ml / 16 L (5, 25, 45 DAT) 8.51 bc 
T6 LOT 639 240 ml/400 m2 12ml / 16 L (5, 25, 45, 65 DAT) 9.54 ab 
T7 LOT 726 120 ml/400 m2 2 ml / 16 L (5, 15, 25, 35 DAT) 7.73 cd 
T8 LOT 726 120 ml/400 m2 4 ml / 16 L (5, 15, 25, 35 DAT) 8.65 abc 

  MEAN              8.46 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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Appendix Table 1. Plant Height (cm) at Harvest 

Fertilizer 
SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha  
143-28-28 

CONTROL NO 
NEB 

--- 95.10 98.30 98.80 96.60 388.80 97.20 ab 

T2 
8 bags/ha  
120-28-28 

CONTROL NO 
NEB 

--- 92.70 80.58 95.50 85.40 354.18 88.55 b 

T3 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 120.90 103.10 101.20 103.70 428.90 107.23 a 

T4 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 105.70 103.90 104.50 102.20 416.30 104.08 a 

T5 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 97.60 113.20 103.80 103.40 418.00 104.50 a 

T6 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 105.20 105.30 104.50 106.00 421.00 105.25 a 

T7 
8 bags/ha  
120-28-28 LOT 726 120 ml /400m2 99.80 98.00 98.40 96.20 392.40 98.10 ab 

T8 
8 bags/ha  
120-28-28 LOT 726 120 ml /400m2 103.50 102.40 101.40 103.20 410.50 102.63 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

Computed 

– VALUES

Tabu 
0.05 

lar 
0.01 

TREATMENT 7 1036.4304 148.0615 6.15** 2.49 3.64 

BLOCK 3 36.6746 12.2249 

ERROR 21 505.3262 24.0632 

TOTAL 31 1578.4312 

C.V. = 4.86% ** – significant at 1% level 
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Appendix Table 2. Average tiller count at 30 DAT 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha                  
143-28-28 

CONTROL NO 
NEB --- 7.60 8.00 8.00 8.00 31.60 7.90 cd 

T2 
8 bags/ha    
120-28-28 

CONTROL NO 
NEB 

--- 6.40 6.60 7.20 8.20 28.40 7.10 d 

T3 
8 bags/ha    
120-28-28 LOT 639 150 ml /400m2 12.40 11.40 10.20 11.80 45.80 11.45 a 

T4 
8 bags/ha    
120-28-28 LOT 639 150 ml /400m2 11.80 12.00 11.40 11.40 46.60 11.65 a 

T5 
8 bags/ha    
120-28-28 LOT 639 240 ml /400m2 11.00 11.40 10.80 11.40 44.60 11.15 a 

T6 
8 bags/ha    
120-28-28 LOT 639 240 ml /400m2 11.60 11.20 11.00 11.20 45.00 11.25 a 

T7 
8 bags/ha    
120-28-28 LOT 726 120 ml /400m2 8.40 8.80 8.80 9.00 35.00 8.75 c 

T8 
8 bags/ha    
120-28-28 LOT 726 120 ml /400m2 10.20 9.80 9.60 10.00 39.60 9.90 b 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 

 
ANALYSIS OF VARIANCE 

 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

 
Computed 

– VALUES 

  Tabu 
0.05 

 
lar  

0.01 

TREATMENT 7 88.0487 12.5784 55.30** 2.49 3.64 

BLOCK 3 1.0138 0.3379 
   

ERROR 21 4.7762 0.2274 
   

TOTAL 31 93.8387     

C.V. = 4.82% ** – significant at 1% level 
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Appendix Table 3. Average tiller count at harvest 

Fertilizer 
SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha  
143-28-28 

CONTROL NO 
NEB --- 15.00 15.00 14.40 16.50 60.90 15.23 a 

T2 
8 bags/ha  
120-28-28 

CONTROL NO 
NEB 

--- 11.90 11.90 10.00 10.70 44.50 11.13 b 

T3 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 18.00 16.80 16.90 15.20 66.90 16.73 a 

T4 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 16.90 18.40 16.50 14.80 66.60 16.65 a 

T5 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 16.60 16.90 15.40 17.80 66.70 16.68 a 

T6 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 16.80 17.80 16.80 17.10 68.50 17.13 a 

T7 
8 bags/ha  
120-28-28 LOT 726 120 ml /400m2 15.50 15.20 15.20 14.90 60.80 15.20 a 

T8 
8 bags/ha   
120-28-28 LOT 726 120 ml /400m2 15.20 16.40 16.50 17.60 65.70 16.43 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F – VALUES 

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 107.3637 15.3377 16.62** 2.49 3.64 

BLOCK 3 107.3637 0.9721 

ERROR 21 19.3787 0.9228 

TOTAL 31 129.6587 

C.V. = 6.14% ** – significant at 1% level 
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Appendix Table 4. Panicle count at harvest 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha                  
143-28-28 

CONTROL NO 
NEB --- 14.30 13.80 13.60 16.00 57.70 14.43 a 

T2 
8 bags/ha                    
120-28-28 

CONTROL NO 
NEB 

--- 10.80 11.00 9.60 9.10 40.50 10.13 b 

T3 
8 bags/ha                   
120-28-28 LOT 639 150 ml /400m2 17.20 15.80 15.70 13.80 62.50 15.63 a 

T4 
8 bags/ha                   
120-28-28 LOT 639 150 ml /400m2 16.30 17.20 15.30 14.20 63.00 15.75 a 

T5 
8 bags/ha                  
120-28-28 LOT 639 240 ml /400m2 16.10 16.70 14.30 16.20 63.30 15.83 a 

T6 
8 bags/ha                  
120-28-28 LOT 639 240 ml /400m2 16.30 17.00 16.30 16.10 65.70 16.43 a 

T7 
8 bags/ha                
120-28-28 LOT 726 120 ml /400m2 15.20 14.50 14.10 13.90 57.70 14.43 a 

T8 
8 bags/ha               
120-28-28 LOT 726 120 ml /400m2 15.00 15.80 15.40 16.50 62.70 15.68 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 
ANALYSIS OF VARIANCE 

 
 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

 
Computed 

– VALUES 

  Tabu 
0.05 

 
lar  

0.01 

TREATMENT 7 112.6997 16.1000 19.21** 2.49 3.64 

BLOCK 3 5.3634 1.7878 
   

ERROR 21 17.5991 0.8381 
   

TOTAL 31 135.6622     

C.V. = 6.19% ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 

Fertilizer 
SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha  
143-28-28 

CONTROL NO 
NEB --- 11.89 11.64 11.29 11.92 46.73 11.68 d 

T2 
8 bags/ha  
120-28-28 

CONTROL NO 
NEB 

--- 11.67 10.85 11.63 10.79 44.94 11.24 d 

T3 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 16.96 13.78 16.43 15.11 62.29 15.57 a 

T4 
8 bags/ha  
120-28-28 LOT 639 150 ml /400m2 15.29 14.71 14.18 14.75 58.92 14.73 ab 

T5 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 13.35 14.41 12.96 13.75 54.47 13.62 bc 

T6 
8 bags/ha  
120-28-28 LOT 639 240 ml /400m2 14.62 14.80 16.80 14.85 61.07 15.27 ab 

T7 
8 bags/ha  
120-28-28 LOT 726 120 ml /400m2 12.48 12.86 12.24 11.91 49.49 12.37 cd 

T8 
8 bags/ha   
120-28-28 LOT 726 120 ml /400m2 12.80 13.90 14.82 13.83 55.35 13.84 abc 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 
OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F 

Computed 

– VALUES

Tabu 
0.05 

lar 
0.01 

TREATMENT 7 74.9553 10.7079 16.75** 2.49 3.64 

BLOCK 3 1.0667 0.3556 

ERROR 21 13.4209 0.6391 

TOTAL 31 89.4429 

C.V. = 5.90% ** – significant at 1% level 
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Appendix Table 8. Computed Grain Yield per Hectare adjusted at 14% MC 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
9 bags/ha                  
143-28-28 

CONTROL NO 
NEB --- 7.43 7.28 7.05 7.45 29.21 7.30 d 

T2 
8 bags/ha                    
120-28-28 

CONTROL NO 
NEB 

--- 7.29 6.78 7.27 6.74 28.09 7.02 d 

T3 
8 bags/ha                   
120-28-28 LOT 639 150 ml /400m2 10.60 8.61 10.27 9.44 38.93 9.73 a 

T4 
8 bags/ha                   
120-28-28 LOT 639 150 ml /400m2 9.55 9.20 8.86 9.22 36.83 9.21 ab 

T5 
8 bags/ha                  
120-28-28 LOT 639 240 ml /400m2 8.35 9.01 8.10 8.59 34.04 8.51 bc 

T6 
8 bags/ha                  
120-28-28 LOT 639 240 ml /400m2 9.14 9.25 10.50 9.28 38.17 9.54 ab 

T7 
8 bags/ha                
120-28-28 LOT 726 120 ml /400m2 7.80 8.04 7.65 7.44 30.93 7.73 cd 

T8 
8 bags/ha               
120-28-28 LOT 726 120 ml /400m2 8.00 8.69 9.26 8.64 34.59 8.65 abc 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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ABSTRACT 
============= 

 

A field experiment was conducted to evaluate the dosage rate of NEB 

Root Exudates (“NEB”), LOT 639 that provides the best visual response and 

yield when urea and NPK is reduced by 30 percent on transplanted rice (NSIC 

Rc 222) from November 2022 to March 2023 at Gumbaoan, Echague, Isabela, 

Philippines. 

Results revealed that taller plants with more tillers and panicles were 

obtained in the NEB-treated plants over the control (T1, 7.5 bags/ha). Likewise, 

it had a significant increase in grain yield over the control by 0.99 to 2.61 t/ha 

depending on the NEB dosage rate.  Foliar spraying of NEB either at 12, 18 

and 30 ml/16 L at four growth stages of the crop with 5.4 bag/ha fertilizer (30% 

reduction of all fertilizer) showed better result compared to the plants applied 

with the full rate of granular fertilizers (7.5 bags/ha). In general, with and without 

seedbed application of NEB (120 and 240 ml/400 m2) at sowing resulted in 

comparable plant height, tiller count, panicle count and grain yield as the NEB 

treatments that did not receive the seed bed application of NEB. The findings 

imply that the application of NEB, LOT 639 at any dosage rate proved to be 

effective in substituting 30 percent of the inorganic fertilizer with or without 

seedbed spraying after sowing. 
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INTRODUCTION 

The COVID 19 epidemic had a huge influence on the pricing trend since 

every nation resorted to expanding its cropland in order to safeguard domestic 

food production. One of the challenges our agricultural farmers are currently 

facing is the escalating cost of inorganic fertilizers on a worldwide scale. This is 

owing to our country's reliance on imports since we lack the capacity (raw 

materials) to make our own sort of inorganic fertilizer. Due to unprecedented 

increases in fertilizer prices, there is a need to advocate for the use of organic 

and inorganic inputs and other forms of strategy to maximize farmland potential 

while promoting balanced fertilization in maintaining soil fertility. 

One of these innovations is the application of NEB which is a blend of 

natural root exudates that is claimed to help stop the loss of nitrogen from soil 

and increase the population of beneficial soil bacteria that release more 

nutrients from soil and make it readily available, fueling aggressive crop growth 

and yield. As claimed, NEB promotes growth and development of plants, 

including larger and more complex root systems, thus making the plant more 

efficient in absorbing nutrients from a greater depth and volume of soil. This 

study was conducted to evaluate the dosage rate of NEB 639 that provides 

the best visual response and yield when urea and NPK is reduced by 30 

percent on transplanted rice (NSIC Rc 222). 

Objectives 

1. Determine the NEB dosage that provides the best visual response and

grain yield when urea is reduced by 50% or when all fertilizer is

reduced by 30 percent.

2. Determine if NEB can offset a 50% urea reduction or 30% all fertilizer

reduction, providing farmer savings.

3. Determine the seed bed dosage rate (when NEB is applied to seed bed at sowing).
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RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at Barangay 

Gumbaoan, Echague, Isabela, Philippines from November 2022 to March 

2023. 

 

Land Preparation and Experimental Design 

An area of 1,253.5 square meters was used in the study. The field was 

flooded for a week and was plowed and harrowed two times at weekly 

interval to allow the weeds and rice stubbles to decompose. The paddies 

were puddled and then leveled using leveling boards. After the last harrowing, 

levees were constructed to avoid fertilizer loss and contamination of treatments 

as well as to provide irrigation water passage way. The experiment was laid out 

in Randomized Complete Block Design with four replications. Each replication 

was divided into 10 treatment plots, each plot measuring 5 m x 5 m. Alleyways 

of 1 m between replications and 0.5 m between plots were provided to facilitate 

farm operations and data gathering. 

 

Seedling Production and Planting 

Seeds of inbred rice variety (NSIC Rc 222) was used in this study. Three 

seedbeds were prepared for seedling production. The seeds were soaked in 

clean water for 24 hours, and then incubated for 36 hours to allow the seeds 

to germinate. After the seeds were sown to the respective seedbeds, foliar 

spraying of NEB at 120 and 240 ml per 16 L water was done for 72 seconds 

in each of the 18 m2 nursery seedbeds. 

Pulling and Transplanting 

Proper care and management of seedlings was properly followed. After 

24 days, the seedlings were pulled and transplanted in the designated plots at 

the rate of two seedlings per hill at a distance of 20 cm between rows and 20 

cm between hills. Missing hills were replaced one week after transplanting to 

maintain the same number of plants per plot. 
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Seedling Weight Data and Seedling Pictures 

Seedling samples from each of the 10 seedbeds were collected before 

transplanting 24 days after sowing. The 100 random seedlings from the 

seedbeds were carefully uprooted, digging up the root mass to ensure roots 

were not broken or damaged. After the seedlings were removed from the soil, 

roots were washed with running water, after which, pat dried with tissue paper. 

The roots and foliage of the 100 seedlings were weighed and recorded. Ten 

sample seedlings from each of treatments were compared along with the 

seedlings from Treatment 1 (control). The same process was carried out at 30 

DAT, where 20 hills were randomly collected per treatment, weighed and 

recorded. Five hills from each of treatments were compared along with the 5 

hills from Treatment 1 (control). 

Experimental Treatments 

The summary of treatment evaluated in this study indicating the amount 

of NEB LOT 639 and time of application is presented below. 

Treatment Summary per hectare 

FERTILIZER 
SEED BED 
SOWING 

5 DAT 
BASAL 

25 DAT 
TILLERING 

45 DAT 
PANICLE 

INITIATION 

65 DAT 
HEADING 

T1 
100% Fertilizer 

7.5 bags/ha 

T2 
70% Urea & T14 

5.4 bags/ha 
12 ml/16 L 12 ml/16 L 12 ml/16 L 12 ml/16 L 

T3 
70% Urea & T14 

5.4 bags/ha 
18 ml/16 L 18 ml/16 L 18 ml/16 L 18 ml/16 L 

T4 
70% Urea & T14 

5.4 bags/ha 
30 ml/16 L 30 ml/16 L 30 ml/16 L 30 ml/16 L 

T5 
70% Urea & T14 

5.4 bags/ha 120 ml/400 m2 12 ml/16 L 12 ml/16 L 12 ml/16 L 12 ml/16 L 

T6 
70% Urea & T14 

5.4 bags/ha 120 ml/400 m2 18 ml/16 L 18 ml/16 L 18 ml/16 L 18 ml/16 L 

T7 
70% Urea & T14 

5.4 bags/ha 120 ml/400 m2 30 ml/16 L 30 ml/16 L 30 ml/16 L 30 ml/16 L 

T8 
70% Urea & T14 

5.4 bags/ha 240 ml/400 m2 12 ml/16 L 12 ml/16 L 12 ml/16 L 12 ml/16 L 

T9 
70% Urea & T14 

5.4 bags/ha 240 ml/400 m2 18 ml/16 L 18 ml/16 L 18 ml/16 L 18 ml/16 L 

T10 
70% Urea & T14 

5.4 bags/ha 240 ml/400 m2 30 ml/16 L 30 ml/16 L 30 ml/16 L 30 ml/16 L 
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Fertilizer and Foliar (NEB) Application 

Except for Treatment 1 with recommended rate of 113-21-36 kg NPK 

ha-1, all the treatment plots were applied with granular fertilizers at reduced rate 

of 79.1-14.7-29.7 kg NPK ha-1 equivalent to 2.1 bags 14-14-14, 2.8 bags of 

urea and 0.5 bag muriate of potash. Complete fertilizer and muriate of potash 

were applied in all treatment plots at basal (10 DAT), while urea was top 

dressed during tillering (25 DAT) and panicle initiation (45 DAT). For foliar 

spray applications, NEB was mixed with 16 L water in a backpack sprayer 

following the dosage rate as indicated in the treatment summary table above. 

The NEB-water solution was sprayed for 45 seconds to each of the 25 m2 plot, 

a spray rate equivalent to one 16L backpack sprayer covering 900 m2, or 

178L/ha. 

 

Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide and fungicide following the 

manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the 

harvestable area of 16 m2 (4 m x 4 m) located at the center of each plot were 

harvested first before the border plants. The samples were threshed manually 

to avoid losses, and grains were sun-dried immediately after harvest until MC 

is about 14 percent. 

 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in 

every corner of the plot were measured at harvest 

2. Average Number of Tillers - number of tillers of the 20 representative plants 

tagged in every corner of the plot was separately counted and recorded at 

30 DAT and at harvest. 

3. Average Panicle Count - the number of panicles of the 20 representative 

plants tagged in every corner of the plot was separately counted and 

recorded at harvest 
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4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the

sampling area from each plot were weighed using the clock type weighing

balance.

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest 

Significant Difference (HSD) Test at 5% level of significance. 
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RESULTS AND DISCUSSION 

 
 

Table 1. Seedling Weight Data 

 
  

Fertilizer 
SEDBED, 
SOWING 

 
5 DAT, BASAL 

Weight at 
Transplanting 

100 Seedlings 
(grams) 

Weight at 
30 DAT 
20 Hills (kg) 

T1 
100% Fertilizer 

7.5 bags/ha 
----- --- 93.26 2.56 

T2 
70% Urea & T14 

5.4 bags/ha 
----- 

12 ml/16L x 4 applications 
(5, 25, 45, 65 DAT) 96.38 3.16 

T3 
70% Urea & T14 

5.4 bags/ha ----- 
18 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 94.90 3.53 

T4 
70% Urea & T14 

5.4 bags/ha ----- 
30 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 92.88 3.90 

T5 
70% Urea & T14 

5.4 bags/ha 120 ml /400m2 
12 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 135.72 3.20 

T6 
70% Urea & T14 

5.4 bags/ha 120 ml /400m2 
18 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 130.63 3.22 

T7 
70% Urea & T14 

5.4 bags/ha 120 ml /400m2 
30 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 128.74 3.76 

T8 
70% Urea & T14 

5.4 bags/ha 240 ml /400m2 
12 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 120.11 3.41 

T9 
70% Urea & T14 

5.4 bags/ha 240 ml /400m2 
18 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 131.12 3.50 

T10 
70% Urea & T14 

5.4 bags/ha 240 ml /400m2 
30 ml/16L x 4 applications 

(5, 25, 45, 65 DAT) 117.36 4.00 

 

Plant height. In this study, results indicate significant mean variations 

among treatments means. The foliar spraying of NEB with and without 

seedbed application improved the growth of the rice crops over the control (T1). 

It suggests that the application of NEB proved to be effective in substituting 30 

percent of the inorganic fertilizer. 

Further analysis of the result revealed that among the NEB-treated 

plants, the tallest plants were noted on Treatment 10 which were applied with 

30 ml/16 L water, but comparable to Treatments 6 (18 ml), 7 (30 ml) and 4 (30 

ml). This infers that foliar application of NEB at dosage rates of 18-30 ml/16 L 

affected the growth of the plants. Seedbed application of NEB did not show 

any significant differences between treatment means of with foliar spraying of 

equal dosage rates. 
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Table 2. Plant height at harvest of NSIC Rc 222 as affected by 30 percent reduction 
of fertilizer with foliar application of NEB, LOT 639 

TRT NEB 
SEEDBED 
SOWING 

FOLIAR SPRAY 
Plant Height at 
Harvest (cm) 

T1 
100% Fertilizer 

7.5 bags/ha 
---- 

--- 
95.50 d 

T2 
70% Urea & T14 

5.4 bags/ha 
12 ml /16 L (5, 25, 45, 65 DAT) 99.65 c 

T3 
70% Urea & T14 

5.4 bags/ha 
18 ml /16 L (5, 25, 45, 65 DAT) 101.05 c 

T4 
70% Urea & T14 

5.4 bags/ha 
30 ml /16 L (5, 25, 45, 65 DAT) 106.00 ab 

T5 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 100.08 c 

T6 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 18 ml /16 L (5, 25, 45, 65 DAT) 102.85 abc 

T7 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 30 ml /16 L (5, 25, 45, 65 DAT) 105.80 ab 

T8 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 12 ml /16 L (5, 25, 45, 65 DAT) 101.75 c 

T9 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 18 ml /16 L (5, 25, 45, 65 DAT) 102.10 bc 

T10 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 30 ml /16 L (5, 25, 45, 65 DAT) 106.70 a 

CV (%) 1.62 

MEAN 102.15 

Tiller count. Another indicator of growth is the development of new plant 

parts like tillers. Results in this study indicate that reduction of fertilizer by 30 

percent can be compensated by the application of NEB (Table 2). The effect of 

the dosages rate is noted at 30 DAT where the plants sprayed with 30 ml/16 L 

produced more tillers that their counterparts which received lower dosage rates 

of 12 and 18 ml/16 L. In general, seed soak dosage rate at sowing had no effect 

on tiller count as indicated by the comparable mean values obtained from plants 

with or without foliar spraying after seed sowing. 

In terms of the number of tillers counted at harvest, foliar application of 

NEB at any dosage rates indicated further improvement of tiller production 

among the experimental plants. The higher tiller counts obtained from T2 to T10 

over the control implies that the foliar spraying of NEB either at 12, 18 and 30 

ml/16 L at 5, 25, 45 and 65 DAT was effective in compensating the 30 percent 

of inorganic fertilizer which was reduced. Similar results were observed on the 

effect of seed soak dosage rate at sowing where comparable mean values were 

obtained from plants with or without NEB seedbed spraying after sowing. 
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Table 3. Tiller count of NSIC Rc 222 as affected by 30 percent reduction of fertilizer 
with foliar application of NEB, LOT 639 

 

 
TRT 

 
NEB 

SEEDBED 
SOWING 

 
FOLIAR SPRAY 

Tiller 
Count at 
30 DAT 

Tiller 
count at 
harvest 

T1 
100% Fertilizer 

7.5 bags/ha 
---- 

--- 
7.35 d 12.08 c 

T2 
70% Urea & T14 

5.4 bags/ha 
 12 ml /16 L                                     

(5, 25, 45, 65 DAT) 8.55 c 14.08 bc 

T3 
70% Urea & T14 

5.4 bags/ha 
 18 ml /16 L                                               

(5, 25, 45, 65 DAT) 9.65 b 14.85 ab 

T4 
70% Urea & T14 

5.4 bags/ha 
 30 ml /16 L                                             

(5, 25, 45, 65 DAT) 11.50 a 17.13 a 

T5 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

12 ml /16 L                                     
(5, 25, 45, 65 DAT) 9.80 b 15.03 ab 

T6 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

18 ml /16 L                                               
(5, 25, 45, 65 DAT) 10.45 b 15.63 ab 

T7 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

30 ml /16 L                                             
(5, 25, 45, 65 DAT) 11.75 a 16.60 a 

T8 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

12 ml /16 L                                     
(5, 25, 45, 65 DAT) 9.85 b 15.15 ab 

T9 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

18 ml /16 L                                               

(5, 25, 45, 65 DAT) 
10.25 b 15.28 ab 

T10 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

30 ml /16 L                                             
(5, 25, 45, 65 DAT) 11.55 a 16.23 ab 

CV (%)    4.13 6.29 

MEAN    10.07 15.20 

 
 

Panicle count. The panicle count at harvest differed significantly among 

treatment means (Table 3). The substitution of NEB to the 30 percent inorganic 

fertilizer was effective in terms of improving the production of panicles among the 

treated plants. The NEB-treated plants produced more tillers than the plants 

applied with full RR of inorganic fertilizers (T1). The greater number of panicles 

obtained from T2 to T10 over the control implies that the foliar spraying of NEB 

either at any dosage rates (12, 18 and 30 ml/16 L) at 5, 25, 45 and 65 DAT off- 

set the 30 percent of inorganic fertilizer. 

As far as seed soak dosage rate at sowing is concerned, the comparable 

number of panicles obtained in plants with seedbed spray (T5 to T10) with those 

without seed bed spraying (T2 – T4), indicates that the effect of seed soak dosage 

rate at sowing were similar. 
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Table 4. Panicle count of NSIC Rc 222 as affected by 30 percent reduction of  
fertilizer with foliar application of NEB, LOT 639 

TRT NEB 
SEEDBED 
SOWING 

FOLIAR SPRAY 
Panicle count at 

harvest 

T1 
100% Fertilizer 

7.5 bags/ha 
---- 

--- 
11.03 c 

T2 
70% Urea & T14 

5.4 bags/ha 

12 ml /16 L      
(5, 25, 45, 65 DAT) 13.38 b 

T3 
70% Urea & T14 

5.4 bags/ha 

18 ml /16 L      
(5, 25, 45, 65 DAT) 14.03 ab 

T4 
70% Urea & T14 

5.4 bags/ha 

30 ml /16 L      
(5, 25, 45, 65 DAT) 15.63 a 

T5 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

12 ml /16 L      
(5, 25, 45, 65 DAT) 13.90 ab 

T6 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

18 ml /16 L      
(5, 25, 45, 65 DAT) 14.00 ab 

T7 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

30 ml /16 L      
(5, 25, 45, 65 DAT) 14.78 ab 

T8 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

12 ml /16 L      
(5, 25, 45, 65 DAT) 14.13 ab 

T9 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

18 ml /16 L      
(5, 25, 45, 65 DAT) 14.35 ab 

T10 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

30 ml /16 L      
(5, 25, 45, 65 DAT) 15.40 a 

CV (%) 5.22 

MEAN 14.06 

Computed yield per hectare. All the treatments evaluated gave 

significant increase in grain yield over the control by 0.99 to 2.61 t/ha (Table 4). 

The yield data indicate the effectiveness of NEB in in improving the grain yield 

of the NSIC Rc 222. This denotes that the application of NEB in the various 

growth stages of the rice plant proved its efficacy to make up for the reduced 

amount of inorganic fertilizer. 

With respect to the control, foliar spraying of 30 ml/16 L increased the 

grain yield by 2.61 (T10), 2.26 (T7) and 2.48 t/ha (T4). The lower dosage rate 

of 18 ml/16 L provided grain yield increase of 1.72 (T9), 2.19 (T6) and 1.78 (T3) 

t/ha. For the lowest dosage rate of 12 ml/16 L, yield increase of 1.54, 1.10 and 

0.99 t/ha were noted in T8, T5 and T3, respectively. 



Efficacy of NEB root exudates with reduced fertilizer rates (50% urea and 30% urea/T14) 
on transplanted rice in Echague, Isabela, Philippines 

=================================================================================================== 

 

 

 

Table 5. Grain yield of NSIC Rc 222 as affected by 30 percent reduction of                
fertilizer with foliar application of NEB, LOT 639 

 

 
TRT 

 
NEB 

SEEDBED 
SOWING 

 
FOLIAR SPRAY 

 
Yield (ton/ha) 

T1 
100% Fertilizer 

7.5 bags/ha 
---- 

--- 
6.39 d 

T2 
70% Urea & T14 

5.4 bags/ha 

 12 ml /16 L                                     
(5, 25, 45, 65 DAT) 7.38 c 

T3 
70% Urea & T14 

5.4 bags/ha 

 18 ml /16 L                                               
(5, 25, 45, 65 DAT) 8.17 abc 

T4 
70% Urea & T14 

5.4 bags/ha 

 30 ml /16 L                                             
(5, 25, 45, 65 DAT) 8.87 ab 

T5 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

12 ml /16 L                                     
(5, 25, 45, 65 DAT) 7.49 c 

T6 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

18 ml /16 L                                               
(5, 25, 45, 65 DAT) 8.58 ab 

T7 
70% Urea & T14 

5.4 bags/ha 
120 ml/400 m2 

30 ml /16 L                                             
(5, 25, 45, 65 DAT) 8.65 ab 

T8 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

12 ml /16 L                                     
(5, 25, 45, 65 DAT) 7.93 bc 

T9 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

18 ml /16 L                                               
(5, 25, 45, 65 DAT) 8.11 abc 

T10 
70% Urea & T14 

5.4 bags/ha 
240 ml/400 m2 

30 ml /16 L                                             
(5, 25, 45, 65 DAT) 9.00 a 

 MEAN              8.06 

 

In terms of seedbed application of NEB, at equal dosage rates of foliar 

spraying, the comparable mean values between T2 vs T5 vs T8, between T3 vs 

T6 vs T9 and between T4 vs T7 vs T10 indicates that seedbed application has 

no significant effect on the yield increment between these treatments. 
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Appendix Table 1. Plant Height (cm) at Harvest 

Fertilizer 
SEDBED, 
SOWING 

NEB 
Application 

I II II IV Total Mean 

T1 
100% Fertilizer    

7.5 bags/ha 
--- 95.60 96.90 94.60 94.90 382.00 95.50 d 

T2 
70% Urea & T14,  

5.4 bags/ha 
12 ml/16L x 4 
applications 99.00 98.40 99.80 101.40 398.60 99.65 c 

T3 
70% Urea & T14,  

5.4 bags/ha 
18 ml/16L x 4 
applications 99.80 99.80 103.10 101.50 404.20 101.05 c 

T4 
70% Urea & T14,  

5.4 bags/ha 
30 ml/16L x 4 
applications 108.70 105.20 105.60 104.50 424.00 106.00 ab 

T5 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 
12 ml/16L x 4 
applications 101.20 97.90 101.70 99.50 400.30 100.08 c 

T6 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 
18 ml/16L x 4 
applications 102.70 102.60 103.60 102.50 411.40 102.85 abc 

T7 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 
30 ml/16L x 4 
applications 107.70 105.90 103.10 106.50 423.20 105.80 ab 

T8 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 
12 ml/16L x 4 
applications 100.10 103.50 102.60 100.80 407.00 101.75 c 

T9 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 
18 ml/16L x 4 
applications 101.10 98.90 104.60 103.80 408.40 102.10 bc 

T10 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 
30 ml/16L x 4 
applications 108.60 105.60 107.10 105.50 426.80 106.70 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 

OF VARIATION 

DEGREE 

OF 

FREEDOM 

SUM 

OF 

SQUARES 

MEAN 

SQUARE 

F – VALUES 

Computed 
Tabular 

0.05 0.01 

TREATMENT 9 421.9522 46.8836 17.10** 2.25 3.15 

BLOCK 3 7.4087 2.4696 

ERROR 27 74.0188 2.7414 

TOTAL 39 503.3797 

C.V. = 1.62% ** – significant at 1% level 
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Appendix Table 2. Average tiller count at 30 DAT 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB 
Application 

I II II IV Total Mean 

T1 
100% Fertilizer                            

7.5 bags/ha 
 --- 6.80 7.20 8.00 7.40 29.40 7.35 d 

T2 
70% Urea & T14,                       

5.4 bags/ha 
 12 ml/16L x 4 

applications 8.00 8.40 9.00 8.80 34.20 8.55 c 

T3 
70% Urea & T14,                       

5.4 bags/ha 
 18 ml/16L x 4 

applications 10.20 9.60 9.40 9.40 38.60 9.65 b 

T4 
70% Urea & T14,                       

5.4 bags/ha 
 30 ml/16L x 4 

applications 12.00 11.40 11.40 11.20 46.00 11.50 a 

T5 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
12 ml/16L x 4 
applications 10.20 10.00 9.80 9.20 39.20 9.80 b 

T6 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
18 ml/16L x 4 
applications 9.80 10.40 11.00 10.60 41.80 10.45 b 

T7 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
30 ml/16L x 4 
applications 12.20 12.00 11.60 11.20 47.00 11.75 a 

T8 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
12 ml/16L x 4 
applications 10.20 9.40 10.00 9.80 39.40 9.85 b 

T9 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
18 ml/16L x 4 
applications 10.40 10.20 10.20 10.20 41.00 10.25 b 

T10 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
30 ml/16L x 4 
applications 11.60 12.20 11.20 11.20 46.20 11.55 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 

 
ANALYSIS OF VARIANCE 

 

 

SOURCE 

OF VARIATION 

DEGREE 

OF 

FREEDOM 

SUM 

OF 

SQUARES 

 

MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 68.9640 7.6627 44.40** 2.25 3.15 

BLOCK 3 0.4200 0.1400 
   

ERROR 27 4.6600 0.1726 
   

TOTAL 39 74.0440     

C.V. = 4.13% ** – significant at 1% level 
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Appendix Table 3. Average tiller count at harvest 

Fertilizer 
SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
100% Fertilizer    
7.5 bags/ha 

--- 12.20 13.40 11.40 11.30 48.30 12.08 c 

T2 
70% Urea & T14,  

5.4 bags/ha 12 ml/16L x 4 applications 14.80 15.90 13.20 12.40 56.30 14.08 bc 

T3 
70% Urea & T14,  

5.4 bags/ha 18 ml/16L x 4 applications 16.10 16.10 13.90 13.30 59.40 14.85 ab 

T4 
70% Urea & T14,  

5.4 bags/ha 30 ml/16L x 4 applications 17.10 17.90 17.00 16.50 68.50 17.13 a 

T5 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 12 ml/16L x 4 applications 15.80 15.90 14.30 14.10 60.10 15.03 ab 

T6 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 18 ml/16L x 4 applications 16.50 15.10 16.30 14.60 62.50 15.63 ab 

T7 
70% Urea & T14,  

5.4 bags/ha 120 ml /400m2 30 ml/16L x 4 applications 15.90 16.50 17.00 17.00 66.40 16.60 a 

T8 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 12 ml/16L x 4 applications 16.50 16.00 13.50 14.60 60.60 15.15 ab 

T9 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 18 ml/16L x 4 applications 15.90 14.20 15.00 16.00 61.10 15.28 ab 

T10 
70% Urea & T14,  

5.4 bags/ha 240 ml /400m2 30 ml/16L x 4 applications 16.60 15.10 16.10 17.10 64.90 16.23 ab 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

ANALYSIS OF VARIANCE 

SOURCE 

OF VARIATION 

DEGREE 

OF 

FREEDOM 

SUM 

OF 

SQUARES 

MEAN 

SQUARE 

F – VALUES 

Computed 
Tabular 

0.05 0.01 

TREATMENT 9 72.3572 8.0397 8.80** 2.25 3.15 

BLOCK 3 9.0468 3.0156 

ERROR 27 24.6657 0.9135 

TOTAL 35 106.0697 

C.V. = 6.29% ** – significant at 1% level 
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Appendix Table 4. Panicle count at harvest 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB Application I II II IV Total Mean 

T1 
100% Fertilizer                            

7.5 bags/ha 
 

--- 11.30 12.30 10.30 10.20 44.10 11.03 c 

T2 
70% Urea & T14,                       

5.4 bags/ha 
 12 ml/16L x 4 applications 14.20 15.10 12.60 11.60 53.50 13.38 b 

T3 
70% Urea & T14,                       

5.4 bags/ha 
 18 ml/16L x 4 applications 14.90 15.20 12.90 13.10 56.10 14.03 ab 

T4 
70% Urea & T14,                       

5.4 bags/ha 
 30 ml/16L x 4 applications 16.60 16.20 13.90 15.80 62.50 15.63 a 

T5 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 12 ml/16L x 4 applications 15.10 14.40 13.00 13.10 55.60 13.90 ab 

T6 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 18 ml/16L x 4 applications 15.80 13.90 13.20 13.10 56.00 14.00 ab 

T7 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 30 ml/16L x 4 applications 15.30 14.80 13.60 15.40 59.10 14.78 ab 

T8 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 12 ml/16L x 4 applications 16.10 14.30 12.90 13.20 56.50 14.13 ab 

T9 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 18 ml/16L x 4 applications 15.20 13.40 14.30 14.50 57.40 14.35 ab 

T10 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 30 ml/16L x 4 applications 16.10 15.50 15.10 14.90 61.60 15.40 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 
ANALYSIS OF VARIANCE 

 

 

SOURCE 

OF VARIATION 

DEGREE 

OF 

FREEDOM 

SUM 

OF 

SQUARES 

 

MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 58.2210 6.4690 12.03** 2.25 3.15 

BLOCK 3 23.0180 7.6727 
   

ERROR 27 14.5170 0.5377 
   

TOTAL 39 95.7560     

C.V. = 5.22% ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB 
Application 

I II II IV Total Mean 

T1 
100% Fertilizer                            

7.5 bags/ha 
 --- 10.87 10.76 9.95 9.30 40.88 10.22 d 

T2 
70% Urea & T14,                       

5.4 bags/ha 
 12 ml/16L x 4 

applications 12.20 11.00 12.06 12.00 47.26 11.82 c 

T3 
70% Urea & T14,                       

5.4 bags/ha 
 18 ml/16L x 4 

applications 14.05 13.24 12.23 12.80 52.32 13.08 abc 

T4 
70% Urea & T14,                       

5.4 bags/ha 
 30 ml/16L x 4 

applications 15.24 14.39 13.53 13.61 56.77 14.19 ab 

T5 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
12 ml/16L x 4 
applications 12.48 11.56 11.99 11.92 47.96 11.99 ab 

T6 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
18 ml/16L x 4 
applications 15.40 14.12 12.11 13.30 54.93 13.73 ab 

T7 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
30 ml/16L x 4 
applications 13.59 14.53 13.63 13.64 55.38 13.85 ab 

T8 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
12 ml/16L x 4 
applications 14.41 12.25 12.03 12.08 50.77 12.69 bc 

T9 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
18 ml/16L x 4 
applications 12.86 13.53 13.10 12.41 51.91 12.98 abc 

T10 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
30 ml/16L x 4 
applications 15.13 15.11 14.12 13.25 57.61 14.40 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 
ANALYSIS OF VARIANCE 

 

 

SOURCE 

OF VARIATION 

DEGREE 

OF 

FREEDOM 

SUM 

OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 59.1677 6.5742 16.71** 2.25 3.15 

BLOCK 3 9.4539 3.1513 
   

ERROR 27 10.6243 0.3935 
   

TOTAL 39 79.2460     
  

C.V. = 4.86% ** – significant at 1% level 



Efficacy of NEB root exudates with reduced fertilizer rates (50% urea and 30% urea/T14) 
on transplanted rice in Echague, Isabela, Philippines 

=================================================================================================== 

 

 

 
 

Appendix Table 6. Computed Grain Yield per Hectare adjusted at 14% MC 
 

 
Fertilizer 

SEDBED, 
SOWING 

NEB 
Application 

I II II IV Total Mean 

T1 100% Fertilizer                            
7.5 bags/ha 

 --- 6.80 6.72 6.22 5.81 25.55 6.39 d 

T2 
70% Urea & T14,                       

5.4 bags/ha 
 12 ml/16L x 4 

applications 7.63 6.87 7.54 7.50 29.54 7.38 c 

T3 
70% Urea & T14,                       

5.4 bags/ha 
 18 ml/16L x 4 

applications 8.78 8.28 7.64 8.00 32.70 8.17 abc 

T4 
70% Urea & T14,                       

5.4 bags/ha 
 30 ml/16L x 4 

applications 9.52 8.99 8.46 8.51 35.48 8.87 ab 

T5 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
12 ml/16L x 4 
applications 7.80 7.23 7.50 7.45 29.97 7.49 c 

T6 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
18 ml/16L x 4 
applications 9.62 8.83 7.57 8.31 34.33 8.58 ab 

T7 
70% Urea & T14,                       

5.4 bags/ha 120 ml /400m2 
30 ml/16L x 4 
applications 8.49 9.08 8.52 8.52 34.61 8.65 ab 

T8 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
12 ml/16L x 4 
applications 9.01 7.65 7.52 7.55 31.73 7.93 bc 

T9 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
18 ml/16L x 4 
applications 8.04 8.46 8.19 7.76 32.44 8.11 abc 

T10 
70% Urea & T14,                       

5.4 bags/ha 240 ml /400m2 
30 ml/16L x 4 
applications 9.46 9.44 8.82 8.28 36.01 9.00 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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APPLICATION OF NEB ROOT EXUDATES  

TO INCREASE HYBRID CORN GRAIN YIELD  

WITH REDUCED FERTILIZER DOSAGE  

IN STO. DOMINGO, ECHAGUE, ISABELA, PHILIPPINES 

ABSTRACT 

A research trial was conducted to evaluate the yield and agronomic 

characteristics of hybrid corn with reduced fertilizer rates + NEB root exudates 

(“NEB”). The study was conducted in a farmer’s field from November 2022 to 

March 2023 at Sto. Domingo, Echague, Isabela, Philippines. The trial layout 

included 8 treatments with 4 replicates. Plant height, corn ear length and 

diameter, fresh biomass weight and grain yields were collected. Data and 

pictures at 35 and 55 DAS while yield data were collected at the termination of 

the study. The objective was to determine if application of NEB would increase 

grain yield with 2 bags/ha fertilizer reduction compared to the untreated 

control.  

Generally, all the plants applied with inorganic fertilizer blended with NEB 

resulted in taller plants with longer and bigger corn ears, greater biomass weight 

and higher grain yield relative to the no-NEB control. Among the NEB-treated 

plots, there were no significant difference between treatments that received 

NEB applied as a seed treated and untreated plants, and between dosage 

rates.  At reduced fertilizer (8 bags), the corn plants with NEB at dosage rates 

of 1.0, 1.5 and 2.0 L/ha performed and yielded better relative to normal 

fertilizer dosage (10 bags/ha). NEB at 2.0 L/ha indicated the optimum yield 

increase of 22.87 percent (8.97 vs 7.30 t/ha) with seed treatment and 26.16 

percent (9.21 vs 7.30 t/ha) without seed treatment. Plants applied with 2 

bag/ha fertilizer reduction with NEB showed comparable growth and yield 

performance full fertilizer dosage with NEB (8.87 vs 8.91 t/ha). 

It is concluded that 8 bags/ha + NEB produced the highest grain yield of 

9.21 t/ha, whereas the 10 bag/ha fertilizer dosage without NEB resulted in 7.30 

t/ha, providing a statistically significant difference and a practical solution to 

reduce fertilizer and production cost and increase grain yield.   
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INTRODUCTION 
 

Although nitrogen is considered the most limiting element in the soil and 

usually removed via crop removal, the corn plants also require phosphorus and 

potassium to improve their quality and grain production. In Cagayan Valley corn 

growers usually apply more nitrogen than phosphorus and potassium, thus 

creating nutrients imbalance in many cases. The imbalanced use of fertilizer 

speeds up nutrients’ depletion, as well as increase the cost of production which 

becomes a major problem in corn production. 

Nowadays, we recognize the ongoing plight of local farmers relative to 

the hike in prices especially on NPK and urea fertilizers. In order to obtain higher 

crop yields to compensate for the high cost of production inputs, innovations 

that will warrant and assure higher yields and economic returns are developed. 

One of these innovations is the application of NEB which is a blend of natural 

root exudates. It is claimed to help stop the loss of nitrogen from soil and 

increase the population of beneficial soil bacteria that release more nutrients 

from soil and make it readily available, thus fuels aggressive crop growth and 

yield. As claimed, NEB promotes growth and development of plants, including 

larger and more complex root systems, thus making the plant more efficient in 

absorbing nutrients from a greater depth and volume of soil. The application of 

NEB as liquid seed treatment and as fertilizer blend has been proven to be 

effective in increasing grain yield of corn. Soil application of NEB could be 

implemented in areas where foliar spraying is problematic. 

There is a need to test the efficacy of soil applied NEB with liquid seed 

treatment to further validate the test results. Hence this trial. 

 
Objectives 

1. Determine if 3.5 ml/kg seed treatment is needed for acceptable visual, 

agronomic and yield data. 

2. Determine if 1, 1.5 or 2 L/ha dosage rate of NEB is required for 

acceptable visual, agronomic and yield data. 

3. Compare full fertilizer dosage with NEB vs. 2 bag/ha fertilizer reduction 

with NEB. 
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RESEARCH METHODOLOGY 

Land Preparation and Experimental Design 

The field experiment was conducted in Barangay Sto. Domingo, 

Echague, Isabela from November 2022 to March 2023. The experimental area 

was cleared from grasses, stubbles, and other foreign materials to facilitate 

thorough land preparation. The area was plowed by tractor and second plowing 

and harrowing using an animal drawn plow. 

The trial was laid out in Randomized Complete Block Design (RCBD) with 

4 replications. The experimental area of 2,254.50 m2 was divided into four blocks 

and each block has a dimension of 6 meters x 83.5 meters. An alley way of one 

meter between blocks was provided. Each of the four blocks was further 

subdivided into 8 equal plots with a dimension of 6 m x 10 m and was spaced 

one half meter apart. 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB LOT 639 (NEBv3) and time of application. 

Table 1. Treatment Summary 

FERTILIZER 
Seed 

Treatment 

Basal 
FERTILIZER 
BLENDED 

Side Dress 
FERTILIZER 
BLENDED 

Total NEB 

T1 
10 bags 
166-28-28 

-- -- -- 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

500 ml/ha 
FERTILIZER BLENDED 

500 ml/ha 
FERTILIZER BLENDED 

1,070 ml/ha 

T3 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

750 ml/ha 
FERTILIZER BLENDED 

750 ml/ha 
FERTILIZER BLENDED 

1,570 ml/ha 

T4 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 

1000 ml/ha 
FERTILIZER BLENDED 

2,070 ml/ha 

T5 
8 bags 

136-21-21 
500 ml/ha 

FERTILIZER BLENDED 
500 ml/ha 

FERTILIZER BLENDED 
1,000 ml/ha 

T6 
8 bags 

136-21-21 
750 ml/ha 

FERTILIZER BLENDED 
750 ml/ha 

FERTILIZER BLENDED 
1,500 ml/ha 

T7 
8 bags 

136-21-21 
1000 ml/ha 

FERTILIZER BLENDED 
1000 ml/ha 

FERTILIZER BLENDED 
2,000 ml/ha 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

750 ml/ha 
FERTILIZER BLENDED 

750 ml/ha 
FERTILIZER BLENDED 

1,570 ml/ha 
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Construction of Furrows and Planting 

After the final harrowing, furrows were constructed using an animal- 

drawn plow at distance of 75 centimeters apart. Hybrid variety of corn (NK 6410) 

was used in the study. One-kilogram seed was prepared for each of the 8 

treatments. The seeds assigned for Treatments 2, 3, 4 and 8 were blended with 

NEB (Lot 639) at the rate of 3.5 ml/kg before planting. While the seeds assigned 

for the control plot, T5, T6 and T7 remained untreated. Planting was done 

manually at one seed per hill at 20 centimeters apart. The seeds were covered 

with thin soil and foot-pressed to have uniform germination. 

Fertilizer and Foliar (NEB) Application 

NEB was blended on fertilizer granules using a mechanical mixer. Table 

2 shows the NEB fertilizer blending rates followed by the study to achieve the 

target ml/ha listed in Table 1. 

Table 2: Blending NEB on NPK/Urea 

Blending Rate Amount of NEB 

T1 No NEB ---- 

T2, T5 3.33 ml/kg NPK; 2 ml/kg urea 167 ml / 50 kg NPK; 100 ml / 50 kg urea 

T3, T6 5 ml/kg NPK; 3 ml/kg urea 250 ml / 50 kg NPK; 150 ml / 50 kg urea 

T4, T7 6.66 ml/kg NPK; 4 ml/kg urea 333 ml / 50 kg NPK; 200 ml / 50 kg urea 

T8 3.75 ml/kg NPK; 2.5 ml/kg urea 188 ml / 50 kg NPK; 125 ml / 50 kg urea 

Treatments 1 and 8 were applied with granular fertilizer at the rate of 166- 

28-28 kg NPK equivalent to 4 bags of ATLAS complete fertilizer (14-14-14), and

6 bags urea (45-0-0). All the complete fertilizers were applied in the designated 

plots as basal at the rate of 1,200 g/plot, while the urea was side dressed during 

hilling-up at 30 DAS at 1,800 g/plot. 

For Treatments 2 to Treatment 7, it followed the rate of 136-21-21 kg NPK 

equivalent to 3 bags of ATLAS complete fertilizer (14-14-14). and 5 bags urea 

(45-0-0). All the complete fertilizers were applied in the designated plots as basal 

at the rate of 900 g/plot, while the urea was side dressed at 1,500 g/plot 30 DAS. 
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Care and Management of the Crop 

Off- barring was done three weeks after planting, that is when the corn 

plants were at knee level. Hand weeding was done to control weeds during the 

period after the hilling- up operation. Cultivation was done 30 days after planting 

using a spade. Regular monitoring of the plants was done to prevent disease 

outbreaks. Infected plants showing unusual signs and symptoms were 

immediately removed from the area. Insect infestation was managed by 

applying insecticides (Gold and Prevathon) to the target insect pest following 

the manufacturer’s recommendation. 

Harvesting 

The corn ears were harvested when 90 percent of the corn husks turned 

from green to golden brown and a black layer of the seeds on the cob appeared. 

All the sample plants in the net plot of 5 m x 8 m (40 m2) were cut at ground level 

and were properly labeled to avoid intermixing of treatments. These sample 

plants were set aside for biomass weight and grain yield per net plot. The corn 

ears were threshed manually, and the kernels were sun-dried immediately after 

until 14% MC. 

Data Gathered 

1. Plant height at Harvest (cm). The height of the 12 representative corn plants

was measured from the base of the plant up to the base of the tassel.

2. Length and Diameter of Corn Ears (cm). Twelve sample corn ears were

removed with husk and were measured for length from the base to the tip of

the corn ear using a foot ruler. Corn diameter was measured at the central

portion of the ear with the use of a vernier caliper.

3. Number of plants and corn ears harvested per plot. All the plants and corn

ears within the net plot were counted and recorded. 

4. Biomass weight at harvest. The corn stalks of the 12 representative samples

were cut at ground level during harvest and were weighed and recorded as

biomass weight.

5. Grain yield per net plot (40 m2). All the corn ears taken within the net plot

were shelled manually and sun-dried for 3 days and weight was recorded at

an estimated 14% moisture.
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6. Computed yield per hectare (t/ha). The kernel weight per net plot was the 

basis for the projection of yield per hectare. 

 
Statistical Analysis 

Data were subjected to statistical analysis using the Statistical Tool for 

Agricultural Research (STAR) package following the RCBD experimental design 

and the differences among treatment means were compared using the Tukey’s 

HSD Test at 5% significant level. 
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RESULT AND DISCUSSION 

 
 

Plant height at harvest. Plant growth is measured in many ways, one of 

which is plant height. In this study, the result indicates significant variations 

among treatments means. Results as shown in Table 3 indicate that all plants 

applied with NEB (T2-T8) were taller than the untreated plants (T1). 

Seed treatment prior to planting with 3.5 ml/kg seeds showed no 

significant effect as indicated by the similar heights between the treated (T2, T3, 

T4) and untreated (T5, T6, T7) plants. Likewise, the application of NEB at 1.0, 1.5 

and 2.0 L/ha indicated no significant effect on the height growth of the corn 

plants. There were no significant differences on mean height between T2, T3, T4 

and T5, T6, T7 which were applied with NEB at 1.0, 1.5 and 2.0 L/ha, respectively. 

The application of NEB proved to be effective in enhancing the height 

growth of the corn as taller plants were produced with the application of full 

fertilizer dosage of 10 bags plus NEB compared to the no-NEB control (T1). 

However, the height of plants in Treatment 8 did not vary with the plants applied 

with 2 bags fertilizer reduction with NEB at varying dosage rates (T2-T7). 

 
Table 3. Plant height of NK 6410 applied with reduced inorganic fertilizer 

blended with NEB with and without seed treatment. 

 
 

Total 
NEB 

 

Seed 
Treatment 

 

FERTILIZER 
BLENDED 

PLANT HEIGHT 
(cm) 

T1 
10 bags 
166-28-28 

  196.50 c 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 201.77 bc 

T3 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
1500 ml/ha 

FERTILIZER BLENDED 202.27 ab 

T4 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
2000 ml/ha 

FERTILIZER BLENDED 204.40 ab 

T5 
8 bags 

136-21-21 
 1000 ml/ha 

FERTILIZER BLENDED 204.60 ab 

T6 
8 bags 

136-21-21 
 1500 ml/ha 

FERTILIZER BLENDED 205.79 ab 

T7 
8 bags 

136-21-21 
 2000 ml/ha 

FERTILIZER BLENDED 207.17 ab 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

1500 ml/ha 
FERTILIZER BLENDED 207.46 a 

  MEAN  203.74 

  CV (%)  1.17 
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Length of Corn Ear. In general, the application of NEB significantly 

increased the ear length relative to the control (Table 4). However, comparable 

corn ear lengths were noted among the NEB-treated plants, either with (3.5 

ml/kg seed) or without seed treatment. Likewise, the length of corn ears was 

similar among the NEB-treated plants regardless of the dosage rates. Plants 

sprayed with 1.0, 1.5 and 2.0 L/ha produced corn ears of comparable sizes. This 

means that NEB regardless of method and dosage of application effectively 

improved corn ear development. 

The application of NEB proved to be effective in the corn ear development 

as longer corn ears were obtained from plants applied with full fertilizer dosage 

of 10 bags blended with NEB than the no-NEB control plants (T1). However, it 

showed no variation with the corn ears obtained from plants applied with 8 bags 

fertilizer blended with NEB at varying dosage rates (T2-T7). 

 
Table 4. Length and diameter of corn ears of NK 6410 applied with reduced 

inorganic fertilizer blended with NEB with and without seed treatment. 

 
 

Total 
NEB 

 

Seed 
Treatment 

 

FERTILIZER 
BLENDED 

 
Length (cm) 

 
Diameter (cm) 

T1 
10 bags 
166-28-28 

  13.58 b 4.55 b 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 14.98 a 4.77 a 

T3 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
1500 ml/ha 

FERTILIZER BLENDED 15.60 a 4.83 a 

T4 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
2000 ml/ha 

FERTILIZER BLENDED 15.80 a 4.84 a 

T5 
8 bags 

136-21-21 
 1000 ml/ha 

FERTILIZER BLENDED 15.69 a 4.87 a 

T6 
8 bags 

136-21-21 
 1500 ml/ha 

FERTILIZER BLENDED 15.49 a 4.81 a 

T7 
8 bags 

136-21-21 
 2000 ml/ha 

FERTILIZER BLENDED 15.96 a 4.93 a 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

1500 ml/ha 
FERTILIZER BLENDED 15.68 a 4.82 a 

  MEAN  15.35 4.80 

  CV (%)  2.85 1.44 
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Diameter of Corn Ear. A similar trend of result was noted in terms of ear 

diameter. In general, the application of NEB significantly produced bigger corn 

ears relative to the control (Table 4). All the NEB-treated plants produced 

comparable sizes of corn ears either with seed treatment of 3.5 ml/kg seeds or 

without with mean diameter of 4.81 and 4.87 cm, respectively. 

Likewise, the diameter of corn ears was similar among the NEB-treated 

plants regardless of the dosage rates. Similar sizes of corn ears were noted on 

plants applied with NEB at 1.0 (T2 and T5), 1.5 (T3 and T6) and 2.0 L/ha (T4 and 

T7). This means that NEB regardless of dosage rate effectively improved the 

development of the corn ears. The application of full fertilizer dosage of 10 bags 

blended with NEB produced bigger corn ears (4.82 cm) than the untreated 

control plants (4.55 cm). But when compared with the plants applied with 2 bags 

fertilizer reduction with NEB at varying dosage rates (T2-T7), there exist no 

significant differences in terms of corn ear diameter. 

Biomass weight (kg/12 plants). Biomass is one of the growth parameters 

that can be used to measure the effect of NEB aside from plant height at harvest. 

Results of the trial indicate improvement in the biomass because of NEB 

application. Generally, the application of NEB produced plants with biomass 

which is higher than the no-NEB control plants (Table 5). 

 

Table 5. Biomass weight (kg) of NK 6410 applied with reduced inorganic fertilizer 
blended with NEB with and without seed treatment. 

 

 Total 
NEB 

Seed 
Treatment 

FERTILIZER 
BLENDED 

Biomass Weight 
(kg/12 plants) 

T1 
10 bags 
166-28-28 

  4.33 c 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 4.83 bc 

T3 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
1500 ml/ha 

FERTILIZER BLENDED 5.57 ab 

T4 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
2000 ml/ha 

FERTILIZER BLENDED 5.62 ab 

T5 
8 bags 

136-21-21 
 1000 ml/ha 

FERTILIZER BLENDED 5.46 ab 

T6 
8 bags 

136-21-21 
 1500 ml/ha 

FERTILIZER BLENDED 5.69 ab 

T7 
8 bags 

136-21-21 
 2000 ml/ha 

FERTILIZER BLENDED 5.87a 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

1500 ml/ha 
FERTILIZER BLENDED 5.75 ab 

  MEAN  5.39 

  CV (%)  7.46 
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For this trial, seed treatment with NEB showed no significant effect on the 

biomass of the plants. All the plants produced comparable biomass either with 

or without seed treatment with mean biomass weight of 5.34 and 5.67 kg/12 

plants, respectively. 

Application of NEB at varying dosage rates showed similar effect in terms 

of the biomass of the corn plants. Biomass obtained from plants applied with 

NEB at 1.0, 1.5 and 2.0 L/ha were generally the same. The biomass obtained 

from Treatments 2, 3 and 4 were comparable with respective mean of 4.83, 5.57 

and 5.62 kg. Likewise in Treatments 5, 6 and 7 with mean of 5.46, 5.69 and 5.87 

kg, respectively. 

The application of full fertilizer dosage of 10 bags blended with NEB 

produced heavier plants (5.75 kg) than the untreated control plants (4.33 kg). 

But when compared with the plants applied with 2 bags fertilizer reduction with 

NEB at varying dosage rates (T2-T7), there exist no significant differences in 

terms of biomass weight. 

 
Number of plants and corn ears harvested per net plot. The number of 

plants harvested was not affected by the different treatments evaluated. 

Likewise, no significant mean variations were noted on the number of ears 

harvested in the 40 sqm net plot area. Seed treatment with NEB showed no 

significant effect on the number of plants and corn ears harvested per treatment. 

All the plants produced comparable number of plants and corn ears either with 

or without seed treatment. The application of NEB at varying dosage rates of 

1.0, 1.5 and 2.0 L/ha showed similar effect in terms of the number of plants and 

harvested corn ears. The number of plants and harvested corn ears from plants 

applied with NEB at different dosage rates were generally the same. 

There are no significant differences in terms of the number of plants and 

corn ears harvested per 40 square meter plot with the plants applied with full 

fertilizer dosage of 10 bags blended with NEB over the plants applied with 2 

bags fertilizer reduction with NEB at varying dosage rates (T2-T7). 
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Table 6. Number of plants and ears of NK 6410 applied with reduced inorganic 
fertilizer blended with NEB with and without seed treatment. 

Total 
NEB 

Seed 
Treatment 

FERTILIZER 
BLENDED 

Number of 
plants 

harvested per 
40 m2 

Number of ears 
harvested per 40 

m2 

T1 
10 bags 
166-28-28 251.50 253.50 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 251.00 251.75 

T3 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
1500 ml/ha 

FERTILIZER BLENDED 253.25 253.25 

T4 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
2000 ml/ha 

FERTILIZER BLENDED 252.50 253.00 

T5 
8 bags 

136-21-21 
1000 ml/ha 

FERTILIZER BLENDED 253.75 254.25 

T6 
8 bags 

136-21-21 
1500 ml/ha 

FERTILIZER BLENDED 254.00 254.25 

T7 
8 bags 

136-21-21 
2000 ml/ha 

FERTILIZER BLENDED 252.25 252.50 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

1500 ml/ha 
FERTILIZER BLENDED 253.00 253.50 

MEAN 252.66 253.25 

CV (%) 0.70 0.58 

Grain yield at harvest. The ultimate measure of the effectiveness of any 

fertilizer applied to plants is the economic yield. For corn, the grain yield is 

considered as the economic yield. The result is shown in Table 7. 

Table 7. Grain yield of NK 6410 applied with reduced inorganic fertilizer blended 
with NEB with and without seed treatment. 

Total 
NEB 

Seed 
Treatment 

FERTILIZER 
BLENDED 

Grain yield 
kg/40 m2 

(Adjusted 14% 
MC) 

Yield per 
Hectare 

T1 
10 bags 
166-28-28 29.21 b 7.30 

T2 
8 bags 

136-21-21 

3.5 ml/kg seed 
70 ml/ha 

1000 ml/ha 
FERTILIZER BLENDED 33.29 ab 8.32 

T3 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
1500 ml/ha 

FERTILIZER BLENDED 35.02 a 8.75 

T4 
8 bags 

136-21-21 
3.5 ml/kg seed 

70 ml/ha 
2000 ml/ha 

FERTILIZER BLENDED 35.87 a 8.97 

T5 
8 bags 

136-21-21 
1000 ml/ha 

FERTILIZER BLENDED 35.98 a 9.00 

T6 
8 bags 

136-21-21 
1500 ml/ha 

FERTILIZER BLENDED 35.78 a 8.94 

T7 
8 bags 

136-21-21 
2000 ml/ha 

FERTILIZER BLENDED 36.85 a 9.21 

T8 
10 bags 
166-28-28 

3.5 ml/kg seed 
70 ml/ha 

1500 ml/ha 
FERTILIZER BLENDED 35.62 a 8.91 

MEAN 34.70 8.68 

CV (%) 4.99 4.99 
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The application of NEB with and without seed treatment generally 

produced higher yields than the untreated control plants (Table 7). 

The highest grain yield of 9.21 t/ha was obtained from the plants which 

were applied with the reduced amount of inorganic fertilizers blended with NEB 

(2 L/ha) which correspond to an increase of 1.91 t/ha or 26.16 percent over the 

control (7.30 t/ha). This was followed by the plants which also received NEB at 

1.0 L/ha (T5) and 1.5 L/ha (T6) with grain yield increase of 1.70 t/ha and 1.64 

t/ha, respectively, or equivalent to 23.28 and 22.46 percent. 

For plots with seed treatments, plants applied with NEB along with 8 bags 

of inorganic fertilizers at 2 L/ha (T4) had significantly increased the grain yield 

from 7.30 t/ha (T1) to 8.97 t/ha, equivalent to 22.87 percent. At the lower dosage 

rate of 1.5 L/ha (T3) and 1.0 L/ha (T2), grain yields were higher than the control 

by 19.86 and 13.97 percent, respectively. 

The plants applied with full fertilizer dosage with NEB had a grain yield of 

8.91 t/ha which was comparable to the plants applied with 2 bag/ha fertilizer 

reduction blended with varying dosage rates of NEB. The implies that the NEB 

significantly compensated the reduced amount of inorganic fertilizers. 
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Table 1. Plant height (cm) at harvest 

TREATMENT 
       B L O  C K TOTAL MEAN 

I II III IV 

T1 – 10 bags Fertilizer 199.25 194.67 195.75 196.33 786.00 196.50 c 

T2 - 8 bags blended with 1000 ml NEB + seed treat 200.75 203.17 200.58 202.58 807.08 201.77 bc 

T3 - 8 bags blended with 1500 ml NEB + seed treat 204.17 203.75 198.92 202.25 809.09 202.27 ab 

T4 - 8 bags blended with 2000 ml NEB + seed treat 203.67 205.17 206.17 202.58 817.59 204.40 ab 

T5 - 8 bags blended with 1000 ml NEB 201.75 202.08 208.25 206.33 818.41 204.60 ab 

T6 - 8 bags blended with 1500 ml NEB 203.58 204.33 206.00 209.25 823.16 205.79 ab 

T7 - 8 bags blended with 2000 ml NEB 204.08 206.00 206.83 211.75 828.66 207.17 ab 

T8 - 10 bags blended with 1500 ml NEB + seed treat 207.50 209.58 205.75 207.00 829.83 207.46 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE Computed

F- VALUES

Tabul 

0.05 

ar 

0.01 

TREATMENT 7 357.5242 51.0749 9.05** 2.49 3.64 

BLOCK 3 12.1630 4.0543 0.72 3.07 4.87 

ERROR 21 118.4670 5.6413 

TOTAL 31 488.1542 

C.V. = 1.17% ** - significant at 1% level 
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Table 2. Length of corn ear (cm) 
 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 13.62 12.78 14.13 13.78 54.31 13.58 b 

T2 - 8 bags blended with 1000 ml NEB + seed treat 15.16 15.05 15.07 14.65 59.93 14.98 a 

T3 - 8 bags blended with 1500 ml NEB + seed treat 16.10 15.40 15.52 15.38 62.40 15.60 a 

T4 - 8 bags blended with 2000 ml NEB + seed treat 16.64 15.69 15.21 15.66 63.20 15.80 a 

T5 - 8 bags blended with 1000 ml NEB 16.30 15.59 15.83 15.02 62.74 15.69 a 

T6 - 8 bags blended with 1500 ml NEB 16.30 14.47 15.90 15.28 61.95 15.49 a 

T7 - 8 bags blended with 2000 ml NEB 17.12 15.49 15.68 15.53 63.82 15.96 a 

T8 - 10 bags blended with 1500 ml NEB + seed treat 16.38 15.80 14.94 15.58 62.70 15.68 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES  

Computed 
 

 
Tabular   

 0.05 0.01 

TREATMENT 7 16.5777 2.3682 12.37** 2.49 3.64 

BLOCK 3 4.1981 1.3994 7.31 3.07 4.87 

ERROR 21 4.0213 0.1915 
   

TOTAL 31 24.7970 
    

C.V. = 2.85% ** - significant at 1% level 
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Table 3. Diameter of corn ear (cm) 

TREATMENT 
B L O  C K 

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 4.44 4.49 4.65 4.61 18.19 4.55 b 

T2 - 8 bags blended with 1000 ml NEB + seed treat 4.70 4.86 4.74 4.78 19.08 4.77 a 

T3 - 8 bags blended with 1500 ml NEB + seed treat 4.74 4.80 4.94 4.82 19.30 4.83 a 

T4 - 8 bags blended with 2000 ml NEB + seed treat 4.81 4.82 4.81 4.90 19.34 4.84 a 

T5 - 8 bags blended with 1000 ml NEB 4.76 4.87 5.00 4.83 19.46 4.87 a 

T6 - 8 bags blended with 1500 ml NEB 4.87 4.76 4.86 4.74 19.23 4.81 a 

T7 - 8 bags blended with 2000 ml NEB 4.98 4.86 4.97 4.91 19.72 4.93 a 

T8 - 10 bags blended with 1500 ml NEB + seed treat 4.80 4.86 4.78 4.83 19.27 4.82 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 0.3520 0.0503 10.59** 2.49 3.64 

BLOCK 3 0.0274 0.0091 1.92 3.07 4.87 

ERROR 21 0.0997 0.0047 

TOTAL 31 0.4791 

C.V. = 1.44% * - significant at 5% level
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Table 4. Number of plants per net plot (40 m2) 

 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 251 250 253 252 1006 252 

T2 - 8 bags blended with 1000 ml NEB + seed treat 251 252 251 250 1004 251 

T3 - 8 bags blended with 1500 ml NEB + seed treat 253 254 253 253 1013 253 

T4 - 8 bags blended with 2000 ml NEB + seed treat 254 253 250 253 1010 253 

T5 - 8 bags blended with 1000 ml NEB 254 254 253 254 1015 254 

T6 - 8 bags blended with 1500 ml NEB 250 256 254 256 1016 254 

T7 - 8 bags blended with 2000 ml NEB 254 252 250 253 1009 252 

T8 - 10 bags blended with 1500 ml NEB + seed treat 256 254 252 250 1012 253 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 

 
Tabular   

 0.05 0.01 

TREATMENT 7 30.9687 4.4241 1.44ns 2.49 3.64 

BLOCK 3 5.5938 1.8646 0.61 3.07 4.87 

ERROR 21 64.6562 3.0789 
   

TOTAL 31 101.2187 
    

C.V. = 0.6945% ns – not significant 
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Table 5. Number of ears per net plot (40 m2) 

 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 254 255 253 252 1014 254 

T2 - 8 bags blended with 1000 ml NEB + seed treat 252 254 251 250 1007 252 

T3 - 8 bags blended with 1500 ml NEB + seed treat 253 254 253 253 1013 253 

T4 - 8 bags blended with 2000 ml NEB + seed treat 254 254 251 253 1012 253 

T5 - 8 bags blended with 1000 ml NEB 255 255 253 254 1017 254 

T6 - 8 bags blended with 1500 ml NEB 251 256 254 256 1017 254 

T7 - 8 bags blended with 2000 ml NEB 254 252 250 254 1010 253 

T8 - 10 bags blended with 1500 ml NEB + seed treat 256 254 253 251 1014 254 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 

 
Tabular   

 0.05 0.01 

TREATMENT 7 20.0000 2.8571 1.31ns 2.49 3.64 

BLOCK 3 18.2500 6.0833 2.79 3.07 4.87 

ERROR 21 45.7500 2.1786 
   

TOTAL 31 84.0000 
    

C.V. = 0.5828% ns - not significant 
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Table 6. Biomass weight per net plot (kg/12 plants) 

 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 4.81 4.44 4.30 3.75 17.30 4.33 c 

T2 - 8 bags blended with 1000 ml NEB + seed treat 4.96 4.97 4.65 4.72 19.30 4.83 bc 

T3 - 8 bags blended with 1500 ml NEB + seed treat 5.45 5.17 6.36 5.28 22.26 5.57 ab 

T4 - 8 bags blended with 2000 ml NEB + seed treat 6.15 5.24 5.16 5.91 22.46 5.62 ab 

T5 - 8 bags blended with 1000 ml NEB 6.05 5.67 4.90 5.23 21.85 5.46 ab 

T6 - 8 bags blended with 1500 ml NEB 6.58 5.19 5.18 5.81 22.76 5.69 ab 

T7 - 8 bags blended with 2000 ml NEB 6.56 5.60 5.34 5.98 23.48 5.87 a 

T8 - 10 bags blended with 1500 ml NEB + seed treat 5.88 5.97 5.56 5.60 23.01 5.75 ab 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

 
 
 
 

ANALYSIS OF VARIANCE 
 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 

 
Tabular   

 0.05 0.01 

TREATMENT 7 7.9669 1.1381 7.04** 2.49 3.64 

BLOCK 3 1.9091 0.6364 3.94 3.07 4.87 

ERROR 21 3.3960 0.1617 
   

TOTAL 31 13.2721 
    

C.V. = 7.46% ** - significant at 1% level 
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Table 7. Grain yield per net plot (kg/40 m2) at 14% MC 

TREATMENT 
B L O  C K 

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 28.90 29.39 31.23 27.33 116.85 29.21 b 

T2 - 8 bags blended with 1000 ml NEB + seed treat 32.07 35.42 33.12 32.55 133.15 33.29 ab 

T3 - 8 bags blended with 1500 ml NEB + seed treat 34.58 34.97 37.27 33.24 140.07 35.02 a 

T4 - 8 bags blended with 2000 ml NEB + seed treat 37.00 36.40 34.15 35.92 143.47 35.87 a 

T5 - 8 bags blended with 1000 ml NEB 36.56 37.82 36.98 32.56 143.92 35.98 a 

T6 - 8 bags blended with 1500 ml NEB 38.10 33.67 37.61 33.74 143.12 35.78 a 

T7 - 8 bags blended with 2000 ml NEB 40.25 36.08 36.63 34.43 147.39 36.85 a 

T8 - 10 bags blended with 1500 ml NEB + seed treat 36.85 34.60 34.16 36.87 142.49 35.62 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 167.3039 23.9006 7.96** 2.49 3.64 

BLOCK 3 22.2888 7.4296 2.47 3.07 4.87 

ERROR 21 63.0704 3.0034 

TOTAL 31 252.6630 

C.V. = 4.99% ** - significant at 1% level 
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Table 8. Computed Yield (ton/ha) 
 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 – 10 bags Fertilizer 7.22 7.35 7.81 6.83 29.21 7.30 b 

T2 - 8 bags blended with 1000 ml NEB + seed treat 8.02 8.85 8.28 8.14 33.29 8.32 ab 

T3 - 8 bags blended with 1500 ml NEB + seed treat 8.65 8.74 9.32 8.31 35.02 8.75 a 

T4 - 8 bags blended with 2000 ml NEB + seed treat 9.25 9.10 8.54 8.98 35.87 8.97 a 

T5 - 8 bags blended with 1000 ml NEB 9.14 9.45 9.25 8.14 35.98 9.00 a 

T6 - 8 bags blended with 1500 ml NEB 9.53 8.42 9.40 8.44 35.78 8.94 a 

T7 - 8 bags blended with 2000 ml NEB 10.06 9.02 9.16 8.61 36.85 9.21 a 

T8 - 10 bags blended with 1500 ml NEB + seed treat 9.21 8.65 8.54 9.22 35.62 8.91 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% level 
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MACRO-REDUCTION OF FERTILIZER RATES WITH NEB AS SEED 

TREATMENT AND FOLIAR SPRAY ON HYBRID CORN 

IN ECHAGUE, ISABELA, PHILIPPINES 

ABSTRACT 

A research trial was conducted to determine if hybrid corn grain yield 

could be increased with NEB root exudates (“NEB”) with two fertilizer 

reduction rates: (1) normal recommended fertilizer dosage vs. 50% urea 

reduction with NEB; and (2) normal recommended fertilizer dosage vs. 30% 

reduction of all macro granular fertilizers.   Study was conducted in a farmer’s 

field from November 2022 to March 2023 at Annafunan, Echague, Isabela, 

Philippines. The trial layout included 8 treatments with 4 replicates. Plant 

height, corn ear length and diameter, fresh biomass weight and grain yields 

were collected. Data and pictures at 35 and 55 DAS while yield data were 

collected at the termination of the study.  NEB was applied as a seed 

treatment prior to planting and foliar spray.   

Research findings revealed that plants applied with NEB as seed 

treatment (3.5 ml/kg) and foliar spray produced taller plants with longer and 

bigger corn ears, greater biomass weight, and higher grain yield. Among the 

plants sprayed with NEB at 2.0 L/ha, longer corn ears and greater biomass 

weights were noted both in plots where urea and NPK-urea were reduced by 

50 and 30 percent, respectively. Grain yield increase was optimum at 42.33 

percent (10.96 vs 7.70 t/ha) in foliar spraying of NEB at 2.0 L/ha with 30% 

urea-NPK reduction, while 30.64 percent (10.06 vs 7.70 t/ha) in foliar spraying 

of NEB at 1.5 L/ha with 50% urea reduction, both offering statistically 

significant increases in grain yield with 50% urea or 30% urea-NPK.  

The trial showed that macro-reduction of inorganic fertilizers provides 

comparable agronomic and yield advantage with full rate of inorganic fertilizer 

both with NEB as seed treatment and foliar spray. This could be an effective 

fertilizer modality for hybrid corn as it reduces urea and NPK, thus lowers cost 

of production inputs. 
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INTRODUCTION 

The COVID 19 epidemic had a huge influence on the pricing trend since 

every nation resorted to expanding its cropland in order to safeguard domestic 

food production. One of the challenges our agricultural farmers are currently 

facing is the escalating cost of inorganic fertilizers on a worldwide scale. This 

is owing to our country's reliance on imports since we lack the capacity (raw 

materials) to make our own sort of inorganic fertilizer. Due to unprecedented 

increases in fertilizer prices, there is a need to develop o look for innovations 

that will warrant and assure higher yields and lower the use of inorganic 

fertilizers thus assures higher economic returns, 

One of these innovations is the application of NEB which is a blend of 

natural root exudates that is claimed to help stop the loss of nitrogen from soil 

and increase the population of beneficial soil bacteria that release more 

nutrients from soil and make it readily available, fueling aggressive crop growth 

and yield. As claimed, NEB promotes growth and development of plants, 

including larger and more complex root systems, thus making the plant more 

efficient in absorbing nutrients from a greater depth and volume of soil. 

The aim of the study is to evaluate the growth and yield performance of 

corn when applied with NEB as foliar spray at varying dosage rates with 

reduced amounts of urea and urea-NPK. 

Objectives 

1. Determine the NEB dosage that provides the best visual response and yield

when urea is reduced by 50%

2. Determine the NEB dosage that provides the best visual response and yield

when all granule fertilizers (urea and NPK-urea) is reduced by 30%
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RESEARCH METHODOLOGY 

 
Land Preparation and Experimental Design 

The field experiment was conducted in Barangay Annafunan, Echague, 

Isabela from November 2022 to March 2023. The experimental area was 

cleared from grasses, stubbles, and other foreign materials to facilitate 

thorough land preparation. The area was plowed by tractor and second plowing 

and harrowing using an animal drawn plow. 

The trial was laid out in Randomized Complete Block Design (RCBD) 

with four replications. The experimental area of 2,254.50 m2 was divided into 

four blocks and each block has a dimension of 6 meters x 83.5 meters. An alley 

way of one meter between blocks was provided. Each of the four blocks was 

further subdivided into 8 equal plots with a dimension of 6 m x 10 m and was 

spaced one half meter apart. 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEBv3 (LOT 639 or 722) and time of application. 

Table 1. Treatment Summary 
 

 

FERTILIZER 
Seed 

Treatment 

 

15 DAS 
 

25 DAS 
 

35 DAS 
 

Total NEB 

T1 
100% Fertilizer 10 

bags/ha 
-- -- -- -- -- 

T2 
50% Urea 
7 bags/ha 

3.5 ml/kg seed 30 ml / 16L 30 ml / 16L 30 ml / 16L 1,000 ml/ha 

T3 
50% Urea 
7 bags/ha 

 

3.5 ml/kg seed 
 

45 ml / 16L 
 

45 ml / 16L 
 

45 ml / 16L 
 

1,500 ml/ha 

T4 
50% Urea 
7 bags/ha 

3.5 ml/kg seed 60 ml / 16L 60 ml / 16L 60 ml / 16L 2,000 ml/ha 

T5 
70% Urea & T14 

7.6 bags/ha 

 

3.5 ml/kg seed 
 

30 ml / 16L 
 

30 ml / 16L 
 

30 ml / 16L 
 

1,000 ml/ha 

T6 
70% Urea & T14 

7.6 bags/ha 
3.5 ml/kg seed 45 ml / 16L 45 ml / 16L 45 ml / 16L 1,500 ml/ha 

T7 
70% Urea & T14 

7.6 bags/ha 
3.5 ml/kg seed 60 ml / 16L 60 ml / 16L 60 ml / 16L 2,000 ml/ha 

T8 
100% Fertilizer 

10 bags/ha 
3.5 ml/kg seed 45 ml / 16L 45 ml / 16L 45 ml / 16L 1,500 ml/ha 

Spray each plot for 107 seconds. 
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Construction of Furrows and Planting 

After the final harrowing, furrows were constructed using an animal- 

drawn plow at distance of 75 centimeters apart. Hybrid variety of corn (PHB 

3585) was used in the study. One-kilogram seed was prepared for each of the 

8 treatments. The seeds assigned for designated treatment plots were blended 

with NEB 639 at the rate of 3.5 ml/kg seeds before planting. Planting was done 

manually at one seed per hill at 20 centimeters apart. The seeds were covered 

with thin soil and foot-pressed to have uniform germination. 

Fertilizer and Foliar (NEB) Application 

Three dosage rates of fertilizers were followed in this study. Treatments 

1 and 8 had 100% fertilizer equivalent to 10 bags per hectare: 2 bags of 

complete fertilizer (14-14-14), 6 bags urea (45-0-0) and 2 bags of MOP (60-0-

0). Treatments 2 – 4 had urea reduced by 50 percent, while urea and NPK 

were reduced by 30 percent in Treatments 5 – 7. All the complete fertilizers 

and MOP were applied in the designated plots as basal, while the urea was 

side dressed during hilling-up at 30 DAS. Foliar spraying of NEB (639/722) 

was done following the assigned dosage rates (30, 45, 60 ml 16 L-1 water) per 

plot was done early morning at 15, 25 and 35 DAS for 107 seconds. 

Table 2. Fertilizer Application per 60 m2 plot 

Reference Basal 
30 DAS 

Side Dress 

T1 and T8 
100% Fertilizer 

10 bags/ha 
600 grams 14-14-14/plot 

600 grams MOP/plot 
1,800 grams urea/plot 

T2-T4 
50% Urea 
7 bags/ha 

600 grams 14-14-14/plot 
600 grams MOP/plot 

900 grams urea/plot 

T5-T7 
70% Urea/T14 

7.6 bags/ha 
420 grams 14-14-14/plot 

600 grams MOP/plot 
1,260 grams urea/plot 

210 kg/ha 
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Care and Management of the Crop 

Off- barring was done three weeks after planting, that is when the corn 

plants were at knee level. Hand weeding was done to control weeds during the 

period after the hilling- up operation. Cultivation was done 30 days after planting 

using a spade. Regular monitoring of the plants was done to prevent disease 

outbreaks. Infected plants showing unusual signs and symptoms were 

immediately removed from the area. Insect infestation was managed by 

applying insecticides (Gold and Prevathon) to the target insect pest following 

the manufacturer’s recommendation. 

 
Harvesting 

The corn ears were harvested when 90 percent of the corn husks turned 

from green to golden brown and a black layer of the seeds on the cob appeared. 

All the sample plants in the net plot of 5 m x 8 m (40 m2) were cut at ground 

level and were properly labeled to avoid intermixing of treatments. These 

sample plants were set aside for biomass weight and grain yield per net plot. 

The corn ears were threshed manually, and the kernels were sun-dried 

immediately after until 14% MC. 

 

Data Gathered 

1. Plant height at Harvest (cm). The height of the 12 representative corn plants 

was measured from the base of the plant up to the base of the tassel. 

2. Length and Diameter of Corn Ears (cm). Twelve sample corn ears were 

removed with husk and were measured for length from the base to the tip 

of the corn ear using a foot ruler. Corn diameter was measured at the central 

portion of the ear with the use of a vernier caliper. 

3. Number of plants and corn ears harvested per plot. All the plants and corn 

ears within the net plot were counted and recorded. 

4. Biomass weighs at harvest (kg). Twelve sample corn stalks per plot were 

cut at ground level during harvest and were weighed and recorded as 

biomass weight. 
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5. Grain yield per net plot (40 m2). All the corn ears taken within the net plot

were shelled manually and sun-dried for 3 days and weight was recorded at

an estimated 14% moisture.

6. Computed yield per hectare (t/ha). The kernel weight per net plot was the

basis for the projection of yield per hectare.

Statistical Analysis 

Data were subjected to statistical analysis using the Statistical Tool for 

Agricultural Research (STAR) package following the RCBD experimental 

design and the differences among treatment means were compared using the 

Tukey’s HSD Test at 5% significant level. 
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RESULT AND DISCUSSION 

 
 

Plant height at harvest. Results as shown in Table 3 indicate significant 

height differences as affected by the different treatments evaluated over the 

control. The plants applied with 100% inorganic fertilizer with NEB were taller 

than the no-NEB control by 10.36 percent. This implies that NEB applied as 

seed treatment and foliar spray significantly enhanced the growth of the corn 

plants. 

The reduction of urea by 50 percent with NEB at varying dosage rates 

produced plants with comparable heights, which implies that NEB dosage rates 

did not affect the height growth of the plants. The effect of dosage rates was 

noticeable in plants applied with NPK and urea reduced by 30 percent. 

Reduction of NPK and urea by 30% with NEB at 1.50 L/ha produced taller 

plants than those sprayed with 1.0 L/ha, although it was comparable to plants 

sprayed with 2.0 L/ha. Both plants sprayed with NEB at 1.0 and 2.0Ll/ha 

indicated comparable height. 

 
Table 3. Plant height of PHB 3585 as affected by macro-fertilizer reduction with 

seed treatment and foliar application of NEB 

 
  

FERTILIZER 

 
SEED 

TREATMENT 

 
DOSAGE & TIMING 

PLANT HEIGHT 
(cm) 

T1 100% Fertilizer 10 bags/ha ----  215.59 d 

T2 50% Urea, 7 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 225.31 bc 

T3 50% Urea, 7 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 228.48 bc 

T4 50% Urea, 7 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 228.54 bc 

T5 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 225.19 c 

T6 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 229.42 b 

T7 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 227.67 bc 

T8 100% Fertilizer, 10 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 237.94 a 

  MEAN  227.27 

  CV (%)  0.78 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

9 | P a g e 

 

 

Length of Corn Ear. The application of NEB in general, significantly 

increased the ear length relative to the control (Table 4). The plants applied 

with 100% inorganic fertilizer with NEB produced longer corn ears than the no- 

NEB control. This implies that NEB applied as seed treatment and foliar spray 

significantly improved the corn ear length by 26.96 percent. 

With reduced amount of urea by 50 percent, the plants foliar sprayed 

with NEB at 2.0 ml/ha responded better and produced longest corn ears 

followed by plants applied with 1.5 L/ha and the shortest corn ears obtained 

from plant applied with 1.0 L/ha. A similar result was obtained with plants 

applied with reduced amount of NPK and urea by 30%. Plants sprayed with 

higher dosage rate of NEB (2.0 L/ha) produced the longest corn ears, followed 

by 1.5 L/ha and 1.0 L/ha. The increase in corn ear length was significantly 

affected by the amount of NEB. Higher dosage rate of NEB produced longer 

corn ears. 

Either urea is reduced by 50% or the NPK and urea reduced by 30%, 

the application of 2.0 and 1.5 L/ha produced corn ears which are comparable 

to full fertilizer with NEB (T8). This means that NEB (1.5 and 2.0 L/ha) 

effectively supplied the amount of nutrients reduced both from NPK and urea. 

 
Table 4. Length and diameter of corn ears of PHB 3585 as affected by macro- 

fertilizer reduction with seed treatment and foliar application of NEB 

 
  

FERTILIZER 

 
SEED 

TREATMENT 

 
DOSAGE & TIMING 

Ear Length 
(cm) 

Ear 
Diameter 

(cm) 

T1 100% Fertilizer 10 bags/ha ----  13.61 e 4.32 b 

T2 50% Urea, 7 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 15.70 d 4.62 a 

T3 50% Urea, 7 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 16.85 c 4.58 ab 

T4 50% Urea, 7 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 17.42 ab 4.76 a 

T5 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 15.58 d 4.58 ab 

T6 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 16.92 bc 4.55 ab 

T7 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 17.52 a 4.81 a 

T8 100% Fertilizer, 10 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 17.28 abc 4.66 a 

  MEAN  16.36 4.61 

  CV (%)  1.34 2.48 
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Diameter of Corn Ear. A different trend was noted in terms of ear 

diameter as compared to ear length. The plants applied with 100% inorganic 

fertilizer with NEB significantly produced bigger corn ears by 0.29 cm over the 

no-NEB control. This implies that NEB applied as seed treatment and foliar 

spray significantly improved the corn ear production of the treated plants. 

The reduction of urea by 50 percent with NEB application at varying 

dosage rates produced corn ears with comparable sizes in terms of diameter, 

which implies that the varying dosage rates of NEB had no effect on the 

diameter of the corn ears. The same result was obtained in the plots applied 

with NEB with reduction of NPK and urea reduced by 30 percent. Comparable 

ear diameter was noted in all the plants sprayed with NEB regardless of dosage 

rate. 

 
Biomass weight (kg/12 plants). Biomass is one of the growth parameters 

that can be used to measure the effect of NEB aside from plant height at 

harvest. The plants applied with 100% inorganic fertilizer with NEB (T8) 

produced much heavier plants than the no-NEB control (T1). The result indicate 

improvement in the biomass as a result of applying the NEB as seed treatment 

and foliar spray. 

With reduced amount of urea by 50 percent, the plants foliar sprayed 

with NEB at 2.0 L/ha responded better and produced greater biomass weight 

followed by plants supplied with 1.5 L/ha, however, this was comparable to the 

plants applied with 1.0 L/ha. Similar observation was noted on plants applied 

with reduced amount of NPK and urea by 30 percent. The plants supplied with 

NEB at 2.0 L/ha had the highest biomass weight, followed by 1.5 L/ha and 

1.0 L/ha. Generally, the foliar spraying of higher dosage rate of NEB 

significantly improved the biomass weight of the plants. 

The reduction of NPK and urea by 30 percent with supplementation of 

NEB at 2.0 L/ha (T7) produced plants with greater biomass weight than the 

plants with full fertilizer with NEB (T8). This means that NEB (2.0 L/ha) 

effectively supplied the nutrients accrued from the reduced amounts of NPK 

and urea. 
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Table 5. Biomass weight (kg) of PHB 3585 as affected by macro-fertilizer 
reduction with seed treatment and foliar application of NEB 

FERTILIZER SEED 
TREATMENT 

DOSAGE & TIMING 
BIOMASS WEIGHT 

(kg/12 plants) 

T1 100% Fertilizer 10 bags/ha ---- 5.56 f 

T2 50% Urea, 7 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 6.25 e 

T3 50% Urea, 7 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 6.68 de 

T4 50% Urea, 7 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 7.25 bc 

T5 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 6.82 cd 

T6 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 7.44 b 

T7 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 8.19 a 

T8 100% Fertilizer, 10 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 7.31 bc 

MEAN 6.94 

CV (%) 3.09 

Number of plants and corn ears harvested per net plot. The number of 

plants harvested was not affected by the different treatments evaluated. 

Table 6. Number of plants and ears of PHB 3585 as affected by macro-fertilizer 
reduction with seed treatment and foliar application of NEB 

FERTILIZER 
SEED 

TREATMENT DOSAGE & TIMING 

Number of 
plants 

harvested per 
40 m2 

Number of 
ears 

harvested 
per plot per 

40 m2 

T1 100% Fertilizer 10 bags/ha ---- 253 256 

T2 50% Urea, 7 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 252 258 

T3 50% Urea, 7 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 251 253 

T4 50% Urea, 7 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 254 258 

T5 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 252 253 

T6 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 251 256 

T7 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 251 252 

T8 100% Fertilizer, 10 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 253 254 

MEAN 252 255 

CV (%) 0.64 1.41 
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Grain yield at harvest. The ultimate measure of the effectivity of any 

fertilizer applied to plants is the economic yield. For corn, the grain yield is 

considered as the economic yield. The result is shown in Table 7. 

 
Table 7. Grain yield of PHB 3585 as affected by macro-fertilizer reduction with 

seed treatment and foliar application of NEB 

 
  

FERTILIZER 

 
SEED 

TREATMENT 

 
DOSAGE & TIMING 

Grain yield 
kg/40 m2 

(Adjusted 14% 
MC) 

Yield per 
Hectare 

T1 100% Fertilizer 10 bags/ha ----  30.79 c 7.70 

T2 50% Urea, 7 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 36.09 abc 9.02 

T3 50% Urea, 7 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 40.25 ab 10.06 

T4 50% Urea, 7 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 39.04 ab 9.76 

T5 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 30 ml/16 L at 15, 25, 35 DAS 35.21 bc 8.80 

T6 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 42.35 ab 10.59 

T7 70% Urea & T14, 7.6 bags/ha 3.5 ml/kg seed 60 ml/16 L at 15, 25, 35 DAS 43.84 a 10.96 

T8 100% Fertilizer, 10 bags/ha 3.5 ml/kg seed 45 ml/16 L at 15, 25, 35 DAS 42.26 ab 10.57 

  MEAN  38.73 9.68 

  CV (%)  8.80 8.80 

 
Grain yield obtained in plots applied with full inorganic fertilizers with 

NEB (T8) is higher than the untreated control by 2.87 tons or 37.27 percent. 

This implies that NEB application as seed treatment and foliar spray generally 

increased the grain yield of experimental plants. 

At 50 percent reduction in urea, foliar spraying of 1.5 L/ha (T3) indicated 

a yield increment of 2.36 t/ha or 30.64 percent higher than the control (T1). 

While foliar spraying of 2.0 L/ha (T4) and 1.0 L/ha (T2) increased the grain 

yield by 2.06 and 1.32 t/ha equivalent to 26.75 and 17.14 percent, respectively. 

At 50 percent reduction of urea, better yield advantage is noted at higher 

dosage rates of NEB with seed treatment. 

The highest grain yield of 10.96 t/ha was obtained from the plants which 

were applied with 30 percent reduction of NPK and urea with NEB at 2 L/ha (T7) 

which correspond to an increase of 3.26 t/ha or 42.33 percent over the control 

(7.70 t/ha). This was followed by the plants applied with 30 percent reduction 

of NPK and urea with NEB at 1.5 L/ha (T6) and 1.0 L/ha (T5) with yield increase 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

13 | P a g e 

of 2.89 and 1.10 t/ha equivalent to 37.53 and 14.28 percent, respectively. At 30 

percent reduction of NPK and urea, higher dosage rates of NEB with seed 

treatment provided better yield advantage for PHB 3585. 

Full rate of inorganic fertilizer with NEB (seed treatment and 1.5 ml/ha) 

showed comparable grain yield with all NEB-treated plants regardless whether 

urea was reduced by 50 percent and NPK-urea by 30 percent. This implies that 

macro-reduction of granular fertilizers is possible with supplementation of NEB 

thru seed treatment and foliar spray. The NEB has the high potential to 

compensate the amount of nutrients lost due to the reduction of NPK and urea 

for PHB 3585. 
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Table 1. Plant height (cm) at harvest 
 

TREATMENT 
        B L O  C K   TOTAL  MEAN  

I II III IV   

T1 - 100% Fertilizer 213.25 216.28 216.58 216.25 862.36 215.59 d 

T2 - 50% Urea + seed treatment + 1000 ml NEB 223.33 225.58 226.67 225.67 901.25 225.31 bc 

T3 - 50% Urea + seed treatment + 1500 ml NEB 227.58 228.50 229.67 228.17 913.92 228.48 bc 

T4 - 50% Urea + seed treatment + 2000 ml NEB 230.08 227.67 229.08 227.33 914.16 228.54 bc 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 222.83 224.58 227.00 226.33 900.74 225.19 c 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 232.00 231.75 228.50 225.42 917.67 229.42 b 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 227.92 230.33 226.25 226.17 910.67 227.67 bc 

T8 - 100% Fert + seed treatment + 1500 ml NEB 239.17 238.42 238.08 236.08 951.75 237.94 a 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 Tabular  

 0.05 0.01 

TREATMENT 7 1064.9745 152.1392 48.63** 2.49 3.64 

BLOCK 3 10.9244 3.6415 1.16 3.07 4.87 

ERROR 21 65.6982 3.1285 
   

TOTAL 31 1141.5971 
    

C.V. = 0.78 % ** - significant at 1% level 
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Table 2. Length of corn ear (cm) 

TREATMENT 
B L O  C K TOTAL MEAN 

I II III IV 

T1 - 100% Fertilizer 134.70 135.90 137.60 136.20 544.40 136.10 e 

T2 - 50% Urea + seed treatment + 1000 ml NEB 151.20 155.20 159.50 162.00 627.90 156.98 d 

T3 - 50% Urea + seed treatment + 1500 ml NEB 166.10 167.90 170.00 169.90 673.90 168.48 c 

T4 - 50% Urea + seed treatment + 2000 ml NEB 170.00 172.30 174.80 179.60 696.70 174.18 ab 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 150.40 154.30 157.80 160.60 623.10 155.78 d 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 167.70 171.10 169.70 168.10 676.60 169.15 bc 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 173.20 174.80 174.20 178.50 700.70 175.18 a 

T8 - 100% Fert + seed treatment + 1500 ml NEB 171.20 168.20 176.30 175.50 691.20 172.80 abc 

MEAN 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 4985.5472 712.2210 148.56** 2.49 3.64 

BLOCK 3 157.8684 52.6228 10.98 3.07 4.87 

ERROR 21 100.6791 4.7942 

TOTAL 31 5244.0947 

C.V. = 1.34% ** - significant at 1% level 
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Table 3. Diameter of corn ear (cm) 
 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 4.39 4.35 4.26 4.30 17.30 4.33 b 

T2 - 50% Urea + seed treatment + 1000 ml NEB 4.70 4.71 4.55 4.54 18.50 4.63 a 

T3 - 50% Urea + seed treatment + 1500 ml NEB 4.74 4.44 4.61 4.55 18.34 4.59 ab 

T4 - 50% Urea + seed treatment + 2000 ml NEB 4.81 4.48 4.88 4.86 19.03 4.76 a 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 4.53 4.56 4.58 4.63 18.30 4.58 ab 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 4.81 4.43 4.45 4.51 18.20 4.55 ab 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 4.89 4.80 4.79 4.76 19.24 4.81 a 

T8 - 100% Fert + seed treatment + 1500 ml NEB 4.94 4.62 4.65 4.44 18.65 4.66 a 

MEAN       

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 Tabular  

 0.05 0.01 

TREATMENT 7 0.6056 0.0865 6.62** 2.49 3.64 

BLOCK 3 0.1501 0.0500 3.83 3.07 4.87 

ERROR 21 0.2742 0.0131 
   

TOTAL 31 1.0300 
    

C.V. = 2.48% ** - significant at 1% level 
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Table 4. Number of plants per net plot (40 m2) 

TREATMENT 
B L O  C K 

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 252 250 254 254 1010 253 

T2 - 50% Urea + seed treatment + 1000 ml NEB 250 252 253 254 1009 252 

T3 - 50% Urea + seed treatment + 1500 ml NEB 251 251 249 253 1004 251 

T4 - 50% Urea + seed treatment + 2000 ml NEB 253 254 254 253 1014 254 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 251 254 252 251 1008 252 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 251 250 252 251 1004 251 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 254 250 251 250 1005 251 

T8 - 100% Fert + seed treatment + 1500 ml NEB 254 252 250 254 1010 253 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 21.5000 3.0714 1.17ns 2.49 3.64 

BLOCK 3 3.2500 1.0833 0.41 3.07 4.87 

ERROR 21 55.2500 2.6310 

TOTAL 31 80.0000 

C.V. = 0.6437% ns – not significant 
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Table 5. Number of ears per net plot (40 m2) 

 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 257 250 260 257 1024 256 

T2 - 50% Urea + seed treatment + 1000 ml NEB 253 262 257 258 1030 258 

T3 - 50% Urea + seed treatment + 1500 ml NEB 251 253 251 256 1011 253 

T4 - 50% Urea + seed treatment + 2000 ml NEB 264 256 258 253 1031 258 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 253 254 254 251 1012 253 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 254 251 262 258 1025 256 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 254 252 253 250 1009 252 

T8 - 100% Fert + seed treatment + 1500 ml NEB 256 252 250 256 1014 254 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 Tabular  

 0.05 0.01 

TREATMENT 7 140.5000 20.0714 1.55ns 2.49 3.64 

BLOCK 3 15.7500 5.2500 0.41 3.07 4.87 

ERROR 21 271.2500 12.9167 
   

TOTAL 31 427.5000 
    

C.V. = 1.41% ns – not significant 
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Table 6. Biomass weight per net plot (kg/12 plants) 

TREATMENT 
B L O  C K 

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 5.70 5.44 5.26 5.82 22.22 5.56 f 

T2 - 50% Urea + seed treatment + 1000 ml NEB 6.19 6.30 6.37 6.15 25.01 6.25 e 

T3 - 50% Urea + seed treatment + 1500 ml NEB 6.55 6.90 6.66 6.60 26.71 6.68 de 

T4 - 50% Urea + seed treatment + 2000 ml NEB 7.53 7.10 7.23 7.14 29.00 7.25 bc 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 6.91 7.05 6.59 6.72 27.27 6.82 cd 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 7.82 7.21 7.34 7.40 29.77 7.44 b 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 8.37 8.60 7.91 7.87 32.75 8.19 a 

T8 - 100% Fert + seed treatment + 1500 ml NEB 7.14 7.41 7.37 7.31 29.23 7.31 bc 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

ANALYSIS OF VARIANCE 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES

Computed 
Tabular 

0.05 0.01 

TREATMENT 7 18.0584 2.5798 56.18** 2.49 3.64 

BLOCK 3 0.1996 0.0665 1.45 3.07 4.87 

ERROR 21 0.9644 0.0459 

TOTAL 31 19.2223 

C.V. = 3.09% ** - significant at 1% level 
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Table 7. Grain yield per net plot (kg/40 m2) at 14% MC 
 

TREATMENT 
 B L O  C K  

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 30.45 31.52 29.10 32.08 123.14 30.79 c 

T2 - 50% Urea + seed treatment + 1000 ml NEB 34.91 35.45 33.54 40.46 144.35 36.09 abc 

T3 - 50% Urea + seed treatment + 1500 ml NEB 37.48 41.53 41.70 40.30 161.01 40.25 ab 

T4 - 50% Urea + seed treatment + 2000 ml NEB 44.33 43.52 25.59 42.71 156.15 39.04 ab 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 32.24 37.59 34.02 36.97 140.82 35.21 bc 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 42.33 43.08 41.83 42.15 169.39 42.35 ab 

cT7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 45.34 43.26 43.68 43.09 175.37 43.84 a 

T8 - 100% Fert + seed treatment + 1500 ml NEB 43.32 41.88 41.22 42.62 169.04 42.26 ab 

Means with common letters are not significantly different with each other using Turkeys’ HSD at 5% 
level 

 
 
 

 
ANALYSIS OF VARIANCE 

 

SOURCE 
OF 

VARIATION 

DEGREES 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

MEAN 
SQUARE 

F- VALUES 
 

Computed 
 Tabular  

 0.05 0.01 

TREATMENT 7 546.3037 78.0434 6.71** 2.49 3.64 

BLOCK 3 67.7937 22.5979 1.94 3.07 4.87 

ERROR 21 244.1148 11.6245 
   

TOTAL 31 858.2121 
    

C.V. = 8.80% ** - significant at 1% level 
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Table 8. Computed Yield (kg/ha) 

TREATMENT 
B L O  C K 

TOTAL MEAN 
I II III IV 

T1 - 100% Fertilizer 7.61 7.88 7.27 8.02 30.79 7.70 

T2 - 50% Urea + seed treatment + 1000 ml NEB 8.73 8.86 8.38 10.11 36.09 9.00 

T3 - 50% Urea + seed treatment + 1500 ml NEB 9.37 10.38 10.43 10.07 40.25 10.06 

T4 - 50% Urea + seed treatment + 2000 ml NEB 11.08 10.88 6.40 10.68 39.04 9.76 

T5 - 70% Urea/T14 + seed treatment + 1000 ml NEB 8.06 9.40 8.51 9.24 35.21 8.80 

T6 - 70% Urea/T14 + seed treatment + 1500 ml NEB 10.58 10.77 10.46 10.54 42.35 10.59 

T7 - 70% Urea/T14 + seed treatment + 2000 ml NEB 11.33 10.82 10.92 10.77 43.84 10.96 

T8 - 100% Fert + seed treatment + 1500 ml NEB 10.83 10.47 10.31 10.66 42.26 10.57 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

22 | P a g e 

 

 

 
 
 

 
 
 
 
 
 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

23 | P a g e 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

24 | P a g e 

 

 

 
 
 

 
 

 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

25 | P a g e 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

26 | P a g e 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

27 | P a g e 



Efficacy of NEB Root Exudates with Reduced Fertilizer Rates 
(50% Urea And 30% Urea/T14) on Hybrid Corn 

in Echague, Isabela, Philippines 

========================================================================================== 

28 | P a g e 



RICE 252:  Efficacy of NEB Root Excudates, applied 
at saed bed and foliar spray on transplanted 
lowland rice in San Fabian, Echague, Isabela 

============================================================================================================ 

 

1 | P a g e 

 

 

 

EFFICACY OF NEB ROOT EXUDATES, APPLIED AT SEED BEED AND 

FOLIAR SPRAY ON TRANSPLANTED LOWLAND RICE (NSIC Rc 222) 

IN SAN FABIAN, ECHAGUE, ISABELA 

 
 
 
 
 
 
 
 

================================ 

TERMINAL REPORT 
================================ 

 
 
 
 
 
 
 
 

 
Researcher 

 

ARTEMIO A. MARTIN, JR, Ph.D. 
Isabela State University, Echague, Isabela FPA Reg. No. PNT 202 

 
 
 
 
 
 
 
 
 

RICE 252 
August - November 2023 

 
 



RICE 252:  Efficacy of NEB Root Exudates, applied at seed 
bed and foliar spray on transplanted lowland rice in 

San Fabian, Echague, Isabela 
===============================================

=========================================
==================== 

2 | P a g e 

 

 

 

 

EFFICACY OF NEB ROOT EXUDATES, APPLIED AT SEED BEED AND 

FOLIAR SPRAY ON TRANSPLANTED LOWLAND RICE (NSIC Rc 222) 

IN SAN FABIAN, ECHAGUE, ISABELA 

 
 

========== 
ABSTRACT 
========== 

 
 

A field trial was conducted to evaluate the effectiveness of NEB root 

exudates (“NEB”), applied to the seed bed and field applications by foliar 

spray from August to November 2023 at San Fabian, Echague, Isabela, 

Philippines.  NEB, LOT 768 (“NEB”) was used in the study.   Agronomic 

characteristics such as plant height, tiller and panicle count, in addition to 

grain yield were evaluated. 

The increased grain yields in T5 (65-30-30 kg/ha plus NEB) and T4 

(100-30-30 kg/ha plus NEB) over the control (T1), the RRIF (T2) and RR 14-

14-14 plus ½RR urea (T3) revealed the potential of NEB potentially reducing 

urea fertilizer.   The additional grain yields from sole application (14.97%) and 

NEB plus 100-30-30 kg/ha (43%) and NEB plus 65-30-30 kg/ha (38%) 

suggests the effectiveness of NEB in satisfying the nutrient requirements of 

the rice crops or used with reduction of inorganic fertilizers. 

Application of NEB, when compared to equivalent fertilizer dosage, 

resulted in statistically significant increases in yield: 0.97 t/ha at no 

fertilizer T1 v T6; 0.84 t/ha at 65-0-0 fertilizer dosage T3 v T5; and 0.82 

t/ha at 100-30-30 fertilizer dosage.   Thus, it can be concluded that NEB is 

effective at no, low or high fertilizer dosage, as a cost-effective means for 

farmers to increase tonnage and profit.   Based on the result of the efficacy 

trial on lowland rice, NEB is recommended for use in rice farming. 



RICE 252:  Efficacy of NEB Root Exudates, applied at seed 
bed and foliar spray on transplanted lowland rice in 

San Fabian, Echague, Isabela 
===============================================

=========================================
==================== 

3 | P a g e 

 

 

 

INTRODUCTION 

 

In the Philippines, about 70% of the crop lands are degrading its quality 

and fertility for crop cultivation which cannot produce good and high-quality 

crops and yield anymore. Although a substantial increase in rice production has 

been attained in the country, the need to further increase production through 

proper management and sound fertilization is of paramount importance. 

Fertilizers, playing a crucial role in crop production have the potential to double 

crop yields through balanced application. Conversely, improper fertilizer use 

hastens nutrient depletion, driving up production costs and posing a significant 

hurdle for rice cultivation. Presently, the escalating prices of urea fertilizers have 

become a pressing concern for local farmers, underscoring the need for 

innovative solutions that not only promise higher yields but also economic 

sustainability. 

Among these solutions is the application of NEB Root Exudates (“NEB”), 

a formulation incorporating natural root exudates. This is purported to mitigate 

nitrogen loss from the soil, bolster beneficial soil bacteria populations, and 

enhance nutrient release, thereby promoting vigorous crop growth and 

increased yields. Claims suggest that the natural root exudates fosters plant 

growth, yielding larger and more intricate root systems that enhance nutrient 

absorption from a greater depth and volume of soil. As claimed, NEB  

improves vigorous plant growth during the vegetative stage, increases the 

number of tillers and can help increase grain production. As such this study 

was conducted with the following objectives: 

1. To determine the efficacy of NEB on the growth and yield of lowland rice at 

three paired fertilizer dosages:  0-0-0, 65-30-30 and 100-30-30. 

2. Collect agronomic data during the growing season, in addition to grain yield 

to help understand the impact of NEB on plant growth and yield. 
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MATERIALS AND METHOD 

 
Experimental Conditions 

The field experiment was conducted in Barangay San Fabian, Echague, 

Isabela from August to November 2023. Results of soil analysis showed that 

the area is deficient in nitrogen but sufficient in phosphorus and potassium, 

hence the recommended rate followed for lowland transplanted rice was 100- 

30-30 kg NPK/ha. 

Description of Products and Standards 

NEB is a proprietary formulation of natural plant root exudates.  The 

manufacturer's recommendation is a total season dosage of 250 ml per 

hectare. Application is at seedbed (50ml/400 m2) and foliar spraying of 5 

ml/16L water at 5, 15, 25, 45 DAT. Timing of fertilizer applications were done 

in the morning. 

Experimental Design 

The experimental area of 609.50 square meters was divided into four 

blocks and each block have a dimension of 5 meters x 26.5 meters. An alley 

way of one meter between block was provided. Each block was further 

subdivided into six equal plots. Each experimental plot has an area of 20 square 

meters with a dimension of 5 m x 4 m and spaced one half meter apart. The 

experiment was laid out in Randomized Complete Block Design (RCBD) with 

four replications. 

Land Preparation 

The field was plowed and harrowed using a hand-held tractor and 

levelled. Small paddies were made manually which served as experimental 

plots. A total of 24 paddy plots were established. An irrigation canal was 

constructed in between blocks. 

Planting 

The study used inbred rice variety (NSic Rc 222). Two separate 

seedbeds were prepared for seedling establishment. One was applied with the 

test product just after sowing at dosage rate of 50 ml/400 m2, while another one 
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for the control. After 21 days, the seedlings were carefully uprooted and 

transplanted in the field at two seedlings per hill at a distance of 20 cm x 20 cm 

in straight-line method. Replanting was done one week after transplanting. 

 

Application of Fertilizer 

Complete fertilizer (14-14-14) and urea (45-0-0) were used as reference 

fertilizers. One-half of the recommended amounts of nitrogen and full amount 

of the phosphorus and potassium were applied as basal while the remaining 

one-half of nitrogen was side dressed 25 DAT. For the test product, the liquid 

fertilizer was applied following the manufacturer’s recommended rate of 250 

ml/ha - application of 50 ml/400 m2 at seed bed sowing and foliar applications 

of 5 ml/16L backpack sprayer at 5, 15, 25 and 45 DAT. 

 

Table 1. Treatments, fertilizer application and description 
 

 
Fertilizer NEB, Seed Bed NEB, Foliar 

T1 0-0-0 ----- ----- 

T2 100-30-30 ----- ----- 

T3 65-30-30 ----- ----- 

T4 100-30-30 50 ml/400m2 seed bed 5 ml/16L foliar                                        
5, 15, 25, 45 DAT 

T5 65-30-30 50 ml/400m2 seed bed 5 ml/16L foliar                                        
5, 15, 25, 45 DAT 

T6 0-0-0 50 ml/400m2 seed bed 5 ml/16L foliar                                        
5, 15, 25, 45 DAT 

Three paired comparisons 

T1 vs. T6, No fertilizer with and without NEB 

T3 vs. T5, Low fertilizer, with and without NEB 

T2 vs. T4, High fertilizer, with and without NEB 
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Care and Management of the Crop 

Intermittent flooding was practiced based on systems of rice 

intensification principle. Flooding was maintained for three days and allowed to 

dry up. Weeds were removed manually before fertilizer applications. Spot 

weeding were done whenever necessary. Regular monitoring of the rice crop 

was done to prevent disease outbreak. Insect infestation was managed by 

applying insecticides (Gold, Prevathon) following the manufacturer’s 

recommended rate. 

Harvesting 

The grains were harvested manually when 85% straw colored. The 

grains were harvested manually using a sickle. Each of the plot was harvested 

separately (per treatment and per block). The sample plants for grain yield were 

harvested first at the net plot located at the middle portion of each plot (3 m x 3 

m or 9 m2). Threshing was done manually. After threshing, the grains were 

cleaned by winnowing and sun-dried. 

 

Data Gathered 

1. Plant Height at 30 DAT and at harvest. Plant height was obtained from the 

20 tagged hills taken from 4 hills per corner after discounting the border rows 

per plot. 

2. Tiller count (productive and unproductive). From the tagged 20 hills, 

productive and unproductive tillers were counted, recorded and transformed 

to number of tillers per m². The area occupied by the 20 hills is 0.80 m². 

3. Panicle counts at harvest. The number of panicles of the 20 tagged hills were 

counted and was transformed to panicle count per m2. 

4. Straw weight. From the harvest area (crop cut) of 9 m² per plot, straw weight 

was measured after threshing. 

5. Grain Yield per Sampling Area (kg/9 m2). The yield obtained in the 9 m2 

sampling area were weighed and was used to compute the yield per hectare. 
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Statistical Analysis 

Data were subjected to statistical analysis using the Statistical Tool for 

Agricultural Research (STAR) package following the RCBD experimental 

design and the differences among treatment means were compared using the 

Tukey’s HSD Test at 5% significant level. 

 

RESULTS AND DISCUSSION 

 
 

Plant Height. The average height of NSic Rc 222 both at 30 DAT and 

at harvest is shown in Table 1. There was no significant increase in plant height 

as resulted from the supplementation of NEB to inorganic fertilizer at 100-30-

30 kg/ha (T4) and 65-30-30 kg/ha (T5). The NEB-treated (T4 and T5) and 

untreated plots (T2 and T3) produced plants with comparable height both at 30 

DAT and at harvest. The plants in Treatment 5 (65-30-30 kg/ha + NEB 768) 

however, indicated comparable height with Treatment 2 (100-30-30 kg/ha) 

which implies that the liquid fertilizer effectively substituted the reduced amount 

of urea. 

The sole application of NEB at 250 ml/ha (T6) produced taller plants 

than the untreated control (T1) which signifies that the liquid fertilizer was able 

to inflict significant improvement in the growth of the plants. 

 
Table 1. Plant Height at 30 DAT and at harvest 

 

 
TREATMENTS 

PLANT HEIGHT (cm) 

30 DAT Harvest 

T1 Control 48.60 d 89.62 c 

T2 100-30-30 kg NPK ha-1
 63.42 ab 102.52 a 

T3 65-30-30 kg NPK ha-1
 60.05 b 101.47 a 

T4 100-30-30 kg NPK ha-1 + NEB 65.50 a 105.69 a 

T5 65-30-30 kg NPK ha-1 + NEB 65.22 ab 103.72 a 

T6 250 ml NEB ha-1
 54.77 c 95.32 b 

MEAN 59.59 99.72 

CV (%) 3.82 2.07 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 
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Productive Tiller. The number of tillers obtained from NSic Rc 222 

ranged from 276.25 to 442 per square meter. The foliar application of NEB as 

supplement to inorganic fertilizer did not impose a significant effect on rice 

crops in terms of tiller production. This is evident in the non-significant variation 

of tiller counts between T2 vs T4 and T3 vs T5. There was a comparable tiller 

count between T2 (100-30-30 kg/ha) and T5 (65-30-30 kg/ha with NEB). This 

denotes that just like plant height, NEB showed potential to replace the 

reduction of urea. 

On the other hand, there were more productive tillers in plants applied 

with T6, the application of NEB only compared to the unfertilized plants (T1). 

The application of NEB at seedbed and as foliar spray (5, 15, 25, 45 DAT) 

increased the number of productive tillers by 24.59 percent. This implies that 

NEB has the potential to improve the capacity of the rice crops to form 

productive tiller. 

 
Table 2. Number of Productive and Unproductive Tillers 

 

  Tiller Count (no/m2) 
 TREATMENTS  

  Productive Unproductive 

T1 Control 276.25 c 7.00 d 

T2 100-30-30 kg NPK ha-1
 425.50 ab 4.00 ab 

T3 65-30-30 kg NPK ha-1
 409.00 ab 4.50 c 

T4 100-30-30 kg NPK ha-1 + NEB 442.00 a 2.00 a 

T5 65-30-30 kg NPK ha-1 + NEB 433.75 ab 3.00 ab 

T6 250 ml NEB ha-1
 366.25 b 4.50 c 

MEAN 392.12 4.17 

CV (%) 8.12 21.47 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 

Unproductive Tiller. As shown in Table 2, the application of NEB in 

addition to 100-30-30 kg NPK (T4) indicated unproductive tillers comparable 

to its untreated control (T2). In contrast, NEB with 65-30-30 kg NPK (T5), while 

plants produced comparable number of unproductive tillers with T2 (100-30-

30 kg/ha), it showed lesser number of unproductive tillers relative to its control 
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plot (T3 - 65-30-30 kg NPK). This implies that NEB along with 65-30-30 kg/ha 

significantly enhanced the formation of productive tillers, thereby reducing the 

number of unproductive ones. This is further confirmed by the wide difference 

in unproductive tiller count between the unfertilized plants (T1) and NEB only 

treatment (T6). NEB application effectively reduced the number of 

unproductive tillers by 35.71 percent. 

Panicle Count. Panicle count represents the number of panicles with 

filled grains. It is a good representation of the reproductive capacity of rice crop 

that is related to grain yield at harvest. The panicle counts obtained from the 

rice trial is presented in Table 3. 

Data revealed that plants applied with 100-30-30 kg/ha (T4) and 65-30- 

30 kg/ha (T5) complemented with NEB produced panicle count at par with 

their respective control plants (T2 and T3). Further analysis of data, however, 

revealed that T5 (65-30-30 kg/ha+ NEB) and T2 (100-30-30 kg/ha) produced 

comparable number of panicle count. This infers that NEB effectively replaced 

the reduction of urea. The plants applied with NEB only (T6) produced more 

panicles (416.25) over the T1 control (326.25). This confirms NEB has the 

potential to improve the panicle production of the rice crops. 

 
Table 3. Panicle Count at Harvest 

 

 
TREATMENTS Panicle Count (no/m2) 

T1 Control 326.25 c 

T2 100-30-30 kg NPK ha-1
 475.50 ab 

T3 65-30-30 kg NPK ha-1
 459.00 ab 

T4 100-30-30 kg NPK ha-1 + NEB 492.00 a 

T5 65-30-30 kg NPK ha-1 + NEB 483.75 ab 

T6 250 ml NEB ha-1
 416.25 b 

MEAN  442.12 

CV (%) 7.20 
Means with common letters are not significantly different with each other at 1% level using HSD Test 
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Straw weight. The straw weight obtained from the plants with and 

without NEB ranged from 9.70 to 16.58 kg/9 m2. Supplementing NEB to the 

treatments with fertilizer rates of 100-30-30 kg/ha (T4) and 65-30-30 kg/ha 

(T5) with NEB did not show any significant variation in straw weight.  This non-

comparable weight of straw obtained from these treatments (T2 vs T4, T3 vs T5) 

indicates that NEB did not show significant impact on the straw production. 

The effect of the test product was best noticed in the 25.77 percent difference 

in straw weight between the NEB only application T6 (12.20 kg) and the T1 

unfertilized control (9.70 kg). 

 
Table 4. Straw Weight 

 

  

TREATMENTS 
Straw Weight 

(kg/9 m2) 

T1 Control 9.70 c 

T2 100-30-30 kg NPK ha-1
 15.11 ab 

T3 65-30-30 kg NPK ha-1
 13.83 ab 

T4 100-30-30 kg NPK ha-1 + NEB 16.58 a 

T5 65-30-30 kg NPK ha-1 + NEB 15.98 a 

T6 250 ml NEB ha-1
 12.20 bc 

MEAN  13.90 

CV (%) 10.14 
Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 

 
Grain Yield (14%MC). The ultimate measure of the effectiveness of any 

fertilizer applied in crop production is its economic yield measured as grain yield 

per hectare. The grain yield per hectare of NSic Rc 222 was significantly 

affected by the application NEB (Table 5). 

It is interesting to note that a significant increase in grain yields was 

observed in the supplementation of NEB at 100-30-30 kg/ha (T4) and 65-30-

30 kg/ha (T5) with respective mean yields of 9.25 and 8.96 ton/ha. The 

additional grain yields of 0.82 and 0.84 t/ha which corresponds to 9.94 and 

10.03 percent, were attributed to NEB which was applied with the RR NPK 

(T4) and RR 14-14-14 plus 1/2RR urea (T5), respectively. With reference to 

the unfertilized control, inorganic fertilizers with NEB can improve grain yield 
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by 38 to 43 percent. 

The application of liquid fertilizer alone (T6) with mean yield of 7.45 

significantly out yielded the control (T1) with 6.48 t/ha. This corresponds to a 

significant yield increase of 14.97 percent over the control. This means that 

when used with rice grown without supplemental chemical fertilizer, NEB could 

increase the grain yield of rice by 0.97 t/ha. 

 

Table 5. Grain Yield at 14% MC 

 

  

TREATMENTS 
Yield  

kg/9 m2
 tons/ha 

T1 Control 5.83 d 6.48 d 

T2 100-30-30 kg NPK ha-1
 7.57 b 8.41 b  

T3 65-30-30 kg NPK ha-1
 7.33 b 8.14 b 

T4 100-30-30 kg NPK ha-1 + NEB 8.32 a 9.25 a 

T5 65-30-30 kg NPK ha-1 + NEB 8.06 a 8.96 a 

T6 250 ml NEB ha-1
 6.70 c 7.45 c 

MEAN 7.30 8.12 

CV (%) 2.93  

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

DISCUSSION 
 

The result of the trial revealed the potential of NEB to increase grain 

yields.  The significant increase in yield by applying NEB in addition to RR 14-

14-14 plus ½RR urea (T5), indicated that the 50 percent reduction in urea 

requirement of lowland rice can be replaced by using NEB. Considering the 

low cost of NEB, farmers can reduce their farm input particularly in terms of 

fertilizer cost when NEB is used in addition to RR 14-14-14 plus ½ RR urea 

(65-30-30 kg/ha). The 14.97 percent additional grain yield from sole 

application of NEB over the control indicates that the test product could 

satisfy the nutrient requirements of the rice crop. The yield increase of 38 to 43 

percent from NEB plus 100-30-30 kg/ha and NEB plus 65-30-30 kg/ha over 

the unfertilized control infers that NEB becomes more effective if applied as 

supplement to inorganic fertilizers. 
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Appendix Table 1. Plant Height (cm) at 30 DAT 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 49.52 49.72 50.42 44.73 48.60 d 

T2 - 100-30-30 kg NPK ha-1 63.22 63.42 63.92 63.13 63.42 ab 

T3 - 65-30-30 kg NPK ha-1 64.02 54.72 64.52 56.92 60.05 b 

T4 - 100-30-30 kg NPK ha-1 + NEB 65.82 65.62 66.92 63.63 65.50 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 65.92 65.12 63.91 65.93 65.22 a 

T6 - 250 ml ha-1 NEB 55.42 53.73 54.32 55.63 54.77 c 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
    Tabular   

  0.05 0.01 

TREATMENT 5 902.0391 180.4078 34.84** 2.90 4.56 

BLOCK 3 27.8355 9.2785 1.79 
  

ERROR 15 77.6725 5.1782 
   

TOTAL 23 1007.5471     

C.V. = 3.82 % ** – significant at 1% level 
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Appendix Table 2. Plant Height (cm) at Harvest 

 

TREATMENTS 
          BLOCK   

MEAN 
I II III IV 

T1 - Control 91.29 90.09 92.99 84.10 89.62 c 

T2 - 100-30-30 kg NPK ha-1 101.79 101.39 102.89 104.00 102.52 a 

T3 - 65-30-30 kg NPK ha-1 101.29 101.69 102.29 100.60 101.47 a 

T4 - 100-30-30 kg NPK ha-1 + NEB 104.19 103.69 107.09 107.80 105.69 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 104.99 102.79 102.49 104.60 103.72 a 

T6 - 250 ml ha-1 NEB 94.59 94.49 95.59 96.60 95.32 b 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
    Tabular   

  0.05 0.01 

TREATMENT 5 735.8921 147.17 34.68** 2.90 4.56 

BLOCK 3 7.1815 2.39 0.56 
  

ERROR 15 63.6629 4.24 
   

TOTAL 23 806.7365     

C.V. = 2.07% ** – significant at 1% level 
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Appendix Table 3. Number of Productive Tillers (no/m2) 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 250 287 277 291 276.25 c 

T2 - 100-30-30 kg NPK ha-1 439 437 455 371 425.50 ab 

T3 - 65-30-30 kg NPK ha-1 446 456 410 324 409.00 ab 

T4 - 100-30-30 kg NPK ha-1 + NEB 487 477 435 369 442.00 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 490 475 435 335 433.75 ab 

T6 - 250 ml ha-1 NEB 373 378 391 323 366.25 b 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 5 78861.37 15772.27 15.56** 2.90 4.56 

BLOCK 3 26695.45 8898.48 8.78 
  

ERROR 15 15199.79 1013.31 
   

TOTAL 23 120756.62     

C.V. = 8.12 % ** – significant at 1% level 
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Appendix Table 4. Number of Unproductive Tillers (no/m2) 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 5 8 8 7 7.00 d 

T2 - 100-30-30 kg NPK ha-1 4 5 4 3 4.00 ab 

T3 - 65-30-30 kg NPK ha-1 5 6 4 3 4.50 c 

T4 - 100-30-30 kg NPK ha-1 + NEB 2 2 2 2 2.00 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 2 4 2 4 3.00 ab 

T6 - 250 ml ha-1 NEB 4 5 4 5 4.50 c 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

 
 F – VALUES  

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 5 57.333 11.466 14.33** 2.90 4.56 

BLOCK 3 6.000 2.000 2.50 
  

ERROR 15 12.000 0.800 
   

TOTAL 23 55.333     

C.V. = 21.47 % ** - significant at 1% level 
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Appendix Table 5. Panicle Count (no./m2) 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 300 337 327 341 326.25 c 

T2 - 100-30-30 kg NPK ha-1 489 487 505 421 475.50 ab 

T3 - 65-30-30 kg NPK ha-1 496 506 460 374 459.00 ab 

T4 - 100-30-30 kg NPK ha-1 + NEB 537 527 485 419 492.00 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 540 525 485 385 483.75 ab 

T6 - 250 ml ha-1 NEB 423 428 441 373 416.25 b 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 5 78861.37 15772.27 15.56** 2.90 4.56 

BLOCK 3 26695.45 8898.48 8.78 
  

ERROR 15 15199.79 1013.31 
   

TOTAL 23 120756.62     

C.V. = 7.20% ** – significant at 1% level 
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Appendix Table 6. Straw Weight (kg/9 m2) 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 9.66 9.58 9.57 9.99 9.70 c 

T2 - 100-30-30 kg NPK ha-1 15.66 16.11 16.40 12.28 15.11 ab 

T3 - 65-30-30 kg NPK ha-1 14.26 14.65 12.67 13.72 13.83 ab 

T4 - 100-30-30 kg NPK ha-1 + NEB 17.95 16.49 18.07 13.81 16.58 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 14.09 16.15 19.60 14.09 15.98 a 

T6 - 250 ml ha-1 NEB 13.07 12.38 13.34 10.01 12.20 bc 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 5 134.099 26.82 13.51** 2.90 4.56 

BLOCK 3 22.469 7.48 3.77 
  

ERROR 15 29.778 1.98 
   

TOTAL 23 186.347     

C.V. = 10.14 % ** – significant at 1% level 
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Appendix Table 7. Grain Yield per Sampling Area (kg/9 m2) 

 

TREATMENTS 
 

 
 BLOCK   

MEAN 
I II III IV 

T1 - Control 5.69 5.89 5.85 5.90 5.83 d 

T2 - 100-30-30 kg NPK ha-1 7.76 7.88 7.65 7.00 7.57 b 

T3 - 65-30-30 kg NPK ha-1 7.45 7.58 7.25 7.04 7.33 b 

T4 - 100-30-30 kg NPK ha-1 + NEB 8.19 8.44 8.33 8.32 8.32 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 8.28 7.96 8.10 7.92 8.06 a 

T6 - 250 ml ha-1 NEB 6.61 6.86 7.07 6.26 6.70 c 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 

 
ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

 
 F – VALUES  

 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 5 16.8571 3.3714 73.61** 2.90 4.56 

BLOCK 3 0.4526 0.1590 3.29 
  

ERROR 15 0.6870 0.0458 
   

TOTAL 23 17.9967     

C.V. = 2.93 % ** – significant at 1% level 
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Appendix Table 8. Computed Grain Yield per Hectare adjusted at 14% MC 

 

TREATMENTS 
        BLOCK   

TOTAL MEAN 
I II III 

T1 - Control 6.32 6.54 6.50 6.56 6.48 d 

T2 - 100-30-30 kg NPK ha-1 8.62 8.76 8.50 7.78 8.41 b 

 T3 - 65-30-30 kg NPK ha-1 8.28 8.42 8.06 7.82 8.14 b 

T4 - 100-30-30 kg NPK ha-1 + NEB 9.10 9.38 9.26 9.24 9.25 a 

T5 - 65-30-30 kg NPK ha-1 + NEB 9.20 8.84 9.00 8.80 8.96 a 

T6 - 250 ml ha-1 NEB 7.34 7.62 7.86 6.96 7.45 c 
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26.5 m 

.5 m 

 

4 m 

1 m 5 m 
23 m 

 
T6 

 
T3 

 
T5 

 
T3 

 
T3 

 
T4 

 
T2 

 
T2 

 
T3 

 
T1 

 
T5 

 
T5 

 
T1 

 
T6 

 
T4 

 
T4 

 
T4 

 
T2 

 
T6 

 
T6 

 
T5 

 
T1 

 
T1 

 
T2 

 

EXPERIMENTAL LAYOUT 
RANDOMIZED COMPLETE BLOCK DESIGN 

I II III IV 
 

 
LEGEND: 

Treatments: 
T1 - Control 

T2 - RR NPK, RR UREA 
T3 - RR NPK, ½ RR UREA 
T4 - RR NPK, RR UREA, NEB  
T5 - RR NPK, ½ RR UREA, NEB  
T6 - NEB 

 

Total Area --------------------------------- 609.50 square meters 
Block size --------------------------------------------- 5 meters x 26.5 meters 
Plot size ----------------------------------------------- 5 meters x 4 meters 
Alleyways between blocks ------------------------ 1 meter 
Alleyways between plots -------------------- 0.5 meter 
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Seedlings with NEB (seedbed application) 
 

 

 

Seedlings with no NEB 
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Transplanting 
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Construction of Levees 
 

 

Construction of Levees 
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Basal Application of NPK 
 
 

 

 

Foliar spraying of NEB 
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Overview of the experimental plants 
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Field monitoring of FPA Personnel (First) 
 

 

 

Field monitoring of FPA Personnel (second) 
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Topdressing of urea 
 

 

Field inspection 
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Measurement of plant height at 30 DAT 
 
 

 

Spraying of insecticide 
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Overview of the experimental plants at maturity 
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The experimental plants about to harvest 
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Measurement of height at harvest 

 

 
Harvesting 
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EFFICACY OF NEB ROOT EXUDATES AT 3 vs. 4 FOLIAR APPLICATIONS 

AT VARIOUS NEB DOSAGE RATES WITH LOWER FERTILIZER DOSAGE 

IN ECHAGUE, ISABELA, PHILIPPINES 

 

 
=========== 
ABSTRACT 
========== 

 

A field experiment was conducted to evaluate the effectiveness of NEB 

root exudates (“NEB”) applied with three or four foliar spray applications at 

different dosage rates and time of application on direct seeded rice using inbred 

variety (NSic Rc 222) from May to October 2023 at Barangay Gumbaoan, 

Echague, Isabela, Philippines.   Three untreated controls (T1, T2, and T3) at 

various fertilizer dosage rates were compared to various NEB treatments.  NEB 

treatments T4 – T8 received NEB, LOT 768; T9 received NEB, LOT 801; and 

T10 received the dry “fiber” product, LOT 718. Agronomic characteristics such 

as plant height, tiller and panicle count, in addition to grain yield were evaluated. 

Trial was conducted with direct seeded rice with NEB added to the seed 

soak.   Research findings revealed that seed soak treatment plus foliar 

application of NEB, LOT 768 at 2.5, 5.0 and 10 ml/16L (30, 40, 50, 70 DAS) 

resulted in statistically significant increase in plant height (103.45 to 107.40 cm), 

tiller count (4.45 to 4.98), panicle count (14.90 to 15.45) and grain yield (6.90 t/ha 

to 7.24 t/ha). Seed treatment plus four foliar spraying of NEB, LOT 768 at 2.5 

ml/16 produced the maximum grain yield of 7.24 tons/ha corresponding to yield 

difference of 0.97 (T6 vs 5 bag/ha), 0.92 (T6 vs 4.5 bag/ha) and 0.88 tons/ha (T6 

vs 4 bag/ha). 

The plants applied with NEB, LOT 801 and NEB, LOT 718 (fiber) showed 

comparable response with plants applied with NEB, LOT 768 in terms of height, 

tiller and panicle count and grain yield. These results indicate the effectiveness 

of these NEB products in improving the growth and grain yield of direct-seeded 

rice (NSic Rc 222) under reduced fertilizer rate of 4 bags/ha. 
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INTRODUCTION 

 
 

Rice (Oryza sativa L.) holds a paramount position as a staple crop in the 

Philippines, serving as the primary source of nutrition and income for millions. In 

response to the escalating demand for rice, farmers employ diverse agricultural 

methods to enhance crop yield. However, the challenges posed by inefficient 

nutrient utilization and the widespread impact of biotic and abiotic stresses stand 

as formidable barriers to the seamless production of rice. 

Existing reports highlight the positive influence of NEB, a commercially 

available source of plant root exudates, on crop performance and yield across 

various crops. The adoption of seed soaking and foliar application techniques 

has garnered recognition for their efficacy in enhancing nutrient absorption, 

promoting plant growth, and alleviating the adverse impacts of stress on crops. 

Nevertheless, the specific nuances related to the optimal application, timing, and 

dosage of NEB in the context of direct-seeded rice in the Philippines, is the focus 

of this study. 

Comprehending the precise timing and dosage for NEB application is 

imperative to unlock the full potential of rice yield optimization. The timing of 

application, whether through pre-sowing seed immersion, early vegetative stage 

foliar spray, or flowering stage foliar spray, plays a pivotal role in influencing 

NEB's effectiveness in enhancing nutrient absorption, root development, tillering, 

and flowering in rice plants. Likewise, determining the optimal dosage of NEB 

can improve the cost/benefit and as suggested by results of this study, allow the 

farmer to reduce chemical fertilizer application proving additional savings along 

with increases in production. 

This study aims to ascertain the optimal timing and dosage for seed 

treatment and foliar applications in direct-seeded rice utilizing NEB, LOT 768. 

Additionally, it seeks to compare the outcomes with the recommended dosage 

and timing application of NEB, LOT 801. Finally, the fiber product is included as 

a comparison, applied with chemical fertilizer.  By pursuing these objectives, the 

research endeavors to make a significant contribution to the advancement of 

sustainable and effective rice cultivation practices. 
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Objectives 

1. Determine the best dosage rate of NEB, LOT 768 comparing to the three No 

NEB controls: same fertilizer rate (no fertilizer reduction), 0.5 bag/ha 

reduction and 1 bag/ha reduction. 

2. Compare efficacy and visual response to the NEB fiber, LOT 718.   

3. Compare efficacy and visual response of NEB, LOT 801. 

 
 

RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at Gumbaoan, 

Echague, Isabela, Philippines from May to October 2023. 

 
Land Preparation and Experimental Design 

An area of 1,320 square meters farmer’s field was used in the study. The 

field was flooded for a week, and was plowed and harrowed two times at weekly 

interval to allow the weeds and rice stubbles to decompose. The paddies were 

puddled and then leveled using leveling boards. After the last harrowing, levees 

were constructed to avoid fertilizer loss and contamination of treatments as well 

as to provide irrigation water passage way. 

The experiment was laid out in randomized complete block design with 

four replications. Each replication was divided into 10 treatment plots, each plot 

measuring 5 m × 5 m. Alleyways of 1 m between replications and 0.5 m between 

plots were provided to facilitate farm operations and data gathering. 

 
Seedling Production and Sowing 

Fifteen kilograms of seeds of inbred rice (NSIC Rc 222) was used in this 

study. Six kilograms of seeds were immersed in a bucket with water for T1, T2, 

T3 and T10. About seven (7) kg dry seeds were soaked in another bucket of water 

with 3.5 ml of NEB (Lot 768) for T4, T5, T6, T7, and T8, while another 2 kg seeds 

were immersed in another bucket of water with 2 ml of NEB (Lot 801) specific for 

Treatment 9. The seeds were soaked in the respective NEB/water solution for 

24 hours, and then incubated for 36 hours to allow the seeds to germinate before 
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sowing in the prepared plots. About 400 grams of pregerminated seeds were 

sown in the prepared plots with dimension of 5 m x 5 m. 

Seedling Weight Data and Seedling Pictures 

Seedlings were evaluated at 35 DAS and 55 DAS. Seedling samples from 

each treatment were collected for pictures and weight data. At 35 DAS, 25 hills 

were carefully uprooted per plot. This was done by digging up the root mass to 

ensure roots were not broken or damaged. After the seedlings were removed from 

the soil, roots were washed with running water, after which, pat dried with tissue 

paper. The roots and foliage of the 100 seedlings per treatment were weighed 

and recorded. Ten sample seedlings from each of the treatments were compared 

along with the seedlings from Treatment 1 (control). 

At 55 DAS, 5 hills were carefully uprooted per plot. The roots and foliage 

of the 20 seedlings per treatment were weighed and recorded. 

 
Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB and time of application. 

 
Table 1:  Treatment Summary per hectare (ml NEB/ha) 

 
 
FERTILIZER 

 

SEED SOAK 

 

BASAL 

 

30 DAS 
(5 DAT for 

transplanted rice 

equivalent) 

 

40 DAS 
(15 DAT for 

transplanted rice 

equivalent) 

50 DAS 

TILLERING 
(25 DAT for 

transplanted rice 

equivalent) 

70 DAS 

PANICLE 

INITIATION 
(45 DAT for 

transplanted rice 

equivalent) 

T1 5 bags/ha ---  --- --- --- --- 

T2 4.5 bags/ha ----  ---- ---- ---- ---- 

T3 4 bags/ha ----  ---- ---- ---- ---- 

T4 4 bags/ha 
0.5 ml/kg seed 

LOT 768 
 2.5 ml/16L 2.5 ml/16L 2.5 ml/16L 

---- 

T5 4 bags/ha 
0.5 ml/kg seed 

LOT 768 
 5 ml/16L 5 ml/16L 5 ml/16L 

---- 

T6 4 bags/ha 
0.5 ml/kg seed 

LOT 768 
 2.5 ml/16L 2.5 ml/16L 2.5 ml/16L 2.5 ml/16L 

T7 4 bags/ha 
0.5 ml/kg seed 

LOT 768 
 5 ml/16L 5 ml/16L 5 ml/16L 5 ml/16L 

T8 4 bags/ha 
0.5 ml/kg seed 

LOT 768 
 

10 ml/16L 10 ml/16L 10 ml/16L 10 ml/16L 

T9 4 bags/ha 
1.0 ml/kg seed 

LOT 801 
 

10 ml/16L 10 ml/16L 10 ml/16L 10 ml/16L 

 

T10 4 bags/ha 
 2,000 g FIBER 

per ton fertilizer 

  2,000 g FIBER 

per ton fertilizer 

2,000 g FIBER 

per ton fertilizer 
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Fertilizer and Foliar (NEB) Application 

All the treatment plots were applied with 2 bags of 14-14-14 per hectare. 

Plots in T1 and T2 were applied with 3 and 2.5 bags urea, respectively, while all 

other treatments received reduced amount of urea at 2 bags. The complete 

fertilizer of 250 grams were basally applied per plot at 35 DAS, while urea was 

top dressed during tillering (50 DAS) and panicle initiation (70 DAS) following the 

specified amounts of the fertilizer material. For T10, complete fertilizer and urea 

were blended with NEB fiber, LOT 718. For foliar spray applications, NEB was 

mixed with 16 L water in a backpack sprayer following the dosage rate indicated 

in the treatment summary table and was sprayed for 45 seconds to each of the 

25 m2 plots. 

 

Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide (Gold, Prevathon) and 

fungicide following the manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 16 m2 (4 m x 4 m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 percent. 

 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in every 

corner of the plot were measured at harvest 

2. Average Number of Tillers per Hill - number of tillers of the 20 representative 

plants tagged in every corner of the plot was separately counted and recorded 

at 55 DAS (30 DAT) and at harvest. 

3. Average Panicle Count per hill - the number of panicles of the 20 

representative plants tagged in every corner of the plot was separately 
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counted and recorded at harvest 

4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the 

sampling area from each plot were weighed using the clock type weighing 

balance. 

 

Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest Significant 

Difference (HSD) Test at 5% level of significance. 
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RESULTS 

Plant height at harvest. All the plants applied with NEB, LOT 768 via seed 

treatment plus foliar spray regardless of dosage rate and application frequency 

showed comparable heights. Although the application of 10 ml/16L (4x) produced 

the tallest plants, it did not differ with the lower dosage rates of 2.5 and 5 ml/16L. 

Seed treatment plus the application of NEB, LOT 768 produced plants with height 

comparable to T2 (0.5 bag urea reduction) but taller than T1 (no urea reduction). 

This implies that reduction of urea from 0.5 bag to one bag could be possibly 

replaced with the application of NEB, LOT 768 at any dosage rates and 

application frequency in direct-seeded rice. 

The application of NEB fiber (Lot 718) produced taller plants than T1 (5 

bags) but were comparable to T2 (4.5 bags) and T3 (4 bags). A similar result was 

obtained with the application of NEB, Lot 801. This signifies that both NEB Lot 

801 and NEB fiber 718 have the potential to substitute urea (0.5 – 1.0 bag) that 

could be reduced in rice growing. 

Table 1. Plant Height (cm) at harvest 
 

TREATMENTS 
Plant Height 

(cm) 

T1 5 bags/ha (83-14-14), CONTROL No NEB 98.10 c 

T2 4.5 bags/ha (72-14-14), CONTROL No NEB 101.15 abc 

T3 4 bags/ha (60-14-14), CONTROL No NEB 100.90 bc 

T4 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 103.45 abc 

T5 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 105.05 ab 

T6 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 106.55 ab 

T7 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 106.90 ab 

T8 4 bags/ha (60-14-14) LOT 768, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 107.40 a 

T9 4 bags/ha (60-14-14) LOT 801, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (1.0 ml/kg) 106.55 ab 

T10 4 bags/ha (60-14-14) FIBER LOT 718, 2000 g/ton (Basal, 50, 70 DAS) 106.50 ab 

MEAN 104.26 

CV (%) 2.56 
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Tiller count at 50 DAS and at harvest. Results in this study indicate 

different responses of the rice crop to NEB 768 applied at different dosage rates 

and frequency (Table 2). Among the plants applied with NEB Lot 768, the foliar 

spraying of 10 ml/16L (30, 40, 50, 70 DAS), with seed treatment (0.5 ml/kg seed) 

at reduced amount of fertilizer indicated the greatest number of tillers at 4.80. 

However, it is comparable to T7 (3.90) and T5 (3.90). This implies that NEB 768 at 

10 ml/16L (4x) has a comparable effect on tiller production with 5 ml/16L applied 

3-4x. In general, NEB 768 application showed equal effect with T3 (4 bag/ha) and T2 

(4.5 bag/ha) while produced more tiller over T1 (5 bag/ha). On the other hand, 

plants applied with NEB fiber (Lot 718) and NEB Lot 801 produced more tillers 

than plants in T1, T2 and T3. 

 

Table 2. Average tiller count at 50 DAS 
 

TREATMENTS Tiller Count 

 
50 DAS Harvest 

T1 5 bags/ha (83-14-14), CONTROL No NEB 2.25 f 3.75 d 

T2 4.5 bags/ha (72-14-14), CONTROL No NEB 2.60 ef 3.95 cd 

T3 4 bags/ha (60-14-14), CONTROL No NEB 3.00 def 4.25 bcd 

T4 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 3.50 cde 4.45 bcd 

T5 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 3.90 bcd 4.50 bc 

T6 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 3.45 cdef 4.45 bcd 

T7 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 3.90 bcd 4.50 bc 

T8 4 bags/ha (60-14-14) LOT 768, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 4.80 ab 4.98 b 

T9 4 bags/ha (60-14-14) LOT 801, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (1.0 ml/kg) 4.65 abc 4.75 b 

T10 4 bags/ha (60-14-14) FIBER LOT 718, 2000 g/ton (Basal, 50, 70 DAS) 5.60 a 6.50 a 

MEAN 3.77 4.61 

CV (%) 13.12 6.48 
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At harvest, all the plants treated with NEB, LOT 768, regardless of dosage 

rate and application frequency indicated comparable number of tiller count. Data 

revealed that in terms of tiller production, NEB, LOT 768, application showed similar 

impact with T3 (4 bag/ha) and T2 (4.5 bag/ha), while much better relative to T1 (5 

bag/ha). At harvest, the pants applied with NEB fiber 718 and NEB Lot 801 

indicated greater number of tillers than the three control plots. 

This signifies the potential of NEB, LOT 768, as seed treatment and foliar 

spray regardless of dosage rate and application frequency to be an effective 

alternate for urea reduction. On the other hand, the production of more tillers 

accrued from these NEB Lot 801 and NEB fiber 718 manifested their efficacy in 

enhancing tiller production of direct-seeded rice. Likewise, it indicates their 

potential to supply the urea requirement of the rice crops. 

 

Panicle counts at harvest. The panicle counts at harvest differed 

significantly among NEB treated plants and the control (Table 3). 

 
Table 4. Panicle Count at Harvest 

 

TREATMENTS 
Panicle 
Count 

T1 5 bags/ha (83-14-14), CONTROL No NEB 12.60 b 

T2 4.5 bags/ha (72-14-14), CONTROL No NEB 12.70 b 

T3 4 bags/ha (60-14-14), CONTROL No NEB 13.55 ab 

T4 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 14.90 ab 

T5 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 15.45 a 

T6 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 15.05 a 

T7 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 15.15 a 

T8 4 bags/ha (60-14-14) LOT 768, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 14.80 a 

T9 4 bags/ha (60-14-14) LOT 801, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (1.0 ml/kg) 14.60 ab 

T10 4 bags/ha (60-14-14) FIBER LOT 718, 2000 g/ton (Basal, 50, 70 DAS) 15.30 a 

MEAN 14.41 

CV (%) 5.93 
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The application of NEB, LOT 768, as seed treatment and at dosage rate of 2.5, 

5.0 and 10 ml, at applied 4 times produced comparable number of panicles with 

T3 (4 bag/ha), but greater than T1 (5 bag/ha) and T2 (4.5 bag/ha). This signifies 

that NEB 768 as seed treatment and foliar spray (2.5, 5.0 and 10 mml/16L) at 30, 

40, 50 and 70 DAS effectively enhanced panicle production among the treated 

crops. The application of NEB 801 showed comparable panicle count with three 

NEB-untreated controls. As to NEB fiber 718, plants indicated similar tiller count 

with T3 (4 bag/ha) but greater than the T1 (5 bag/ha) and T2 (4.5 bag/ha). 

The result on panicle count suggests effectivity of the three dosage rates 

of NEB, LOT 768, (2.5, 5.0 and 10 mml/16L) at 30, 40, 50 and 70 DAS for direct 

seeded rice. Likewise, it infers the efficacy of both NEB Lot 801 and NEB fiber Lot 

718 to enhance panicle production in direct-seeded rice. The greater number of 

panicles obtained from these NEB-treated plants over T1 (no urea reduction) and 

T2 (0.5 bag urea reduction) implies that the test products could be used as 

alternate source to supply the urea requirement of the rice crops. 

 

Computed yield per hectare. In general, the results indicate the 

effectiveness of NEB as alternative nutrient source for direct seeded rice at 

reduced fertilizer dosage rates. In general, the application of NEB increased the 

grain yield of the rice crops (Table 5). 

Application of NEB, LOT 768, as seed treatment (0.5 ml/kg) and foliar 

spray of 2.5 ml (30, 40, 50, 70 DAS) manifest the highest yield increase of 0.97, 

0.92 and 0.88 tons over T1 (5 bags/ha), T2 (4.5 bags/ha) and T3 (4 bags/ha), 

respectively, while foliar spraying of 5 ml (4x) with seed treatment application 

resulted to additional grain yield of 0.81, 0.77 and 0.73 tons. On the other hand, 

the application of higher dosage rate of 10 ml (4x) provided yield difference of 

0.70, 0.66 and 0.62 tons over T1, T2 and T3, respectively. The application of 

higher dosage rate of 5 ml of NEB, LOT 768, proved to be more effective than 

the lower dosage rate of 2.5 ml when applied 3x (30, 40, 50 DAS) as signified 

by the higher yield difference of 0.80, 0.76 and 0.72 tons over the T1, T2 and 

T3.  On the other hand, the application of NEB Lot 801 at 5 ml (4x) with seed 

treatment (1.0 ml/kg) provided a yield difference of 0.85, 0.81 and 0.77 tons over 
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T1, T2 and T3, respectively, while NEB fiber Lot 718 (2000 g/ton) applied as 

basal, at 50 and 70 DAS had increased the yield by 1.03, 0.99 and 0.95 tons. 

 

Table 5. Yield (ton/ha) 
 

 
TREATMENTS 

Yield per 
sampling 

Area 
(kg/16 m2) 

T1 5 bags/ha (83-14-14), CONTROL No NEB 6.28 

T2 4.5 bags/ha (72-14-14), CONTROL No NEB 6.32 

T3 4 bags/ha (60-14-14), CONTROL No NEB 6.36 

T4 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 6.90 

T5 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50 DAS), seed treatment (0.5 ml/kg) 7.08 

T6 4 bags/ha (60-14-14) LOT 768, 2.5 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 7.24 

T7 4 bags/ha (60-14-14) LOT 768, 5.0 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 7.09 

T8 4 bags/ha (60-14-14) LOT 768, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (0.5 ml/kg) 6.98 

T9 4 bags/ha (60-14-14) LOT 801, 10 ml/16L (30, 40, 50, 70 DAS), seed treatment (1.0 ml/kg) 7.13 

T10 4 bags/ha (60-14-14) FIBER LOT 718, 2000 g/ton (Basal, 50, 70 DAS) 7.31 
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Appendix Table 1. Plant Height (cm) at harvest 
 

 
Fertilizer NEB 

Seed 
Soak 

I II II IV Total Mean 

T1 5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 93.20 98.80 100.20 100.20 392.40 98.10 c 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 99.80 98.60 104.40 101.80 404.60 101.15 abc 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 98.80 102.00 98.00 104.80 403.60 100.90 bc 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 102.20 100.40 106.80 104.40 413.80 103.45 abc 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 104.00 105.40 107.60 103.20 420.20 105.05 ab 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 108.20 102.60 110.40 105.00 426.20 106.55 ab 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 106.60 107.20 106.60 107.20 427.60 106.90 ab 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 108.00 108.20 107.00 106.40 429.60 107.40 a 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 111.60 103.40 107.80 103.40 426.20 106.55 ab 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 110.00 103.00 106.40 106.60 426.00 106.50 ab 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 370.089 41.121 5.76** 2.25 3.15 

BLOCK 3 32.795 10.932 1.53 2.96 4.60 

ERROR 27 192.715 7.138 
   

TOTAL 39 595.599     

C.V. = 2.56 % ** – significant at 1% level 
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Appendix Table 2. Average tiller count at 35 DAT 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 2.40 2.80 1.60 2.20 9.00 2.25 f 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 3.00 2.80 2.40 2.20 10.40 2.60 ef 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 3.40 3.00 2.60 3.00 12.00 3.00 def 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 4.40 3.60 2.60 3.40 14.00 3.50 cde 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 4.20 3.80 3.60 4.00 15.60 3.90 bcd 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 3.80 4.20 3.00 2.80 13.80 3.45 cdef 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 4.60 4.00 3.00 4.00 15.60 3.90 bcd 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 4.40 4.80 4.80 5.20 19.20 4.80 ab 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 4.20 6.00 4.60 3.80 18.60 4.65 abc 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 6.00 5.20 5.00 6.20 22.40 5.60 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 38.661 4.296 17.60** 2.25 3.15 

BLOCK 3 3.459 1.153 4.72 2.96 4.60 

ERROR 27 6.591 0.244 
   

TOTAL 39 48.711     

C.V. = 13.12 % ** – significant at 1% level 
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Appendix Table 3. Average tiller count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 3.60 3.80 3.80 3.80 15.00 3.75 d 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 4.00 4.00 4.00 3.80 15.80 3.95 cd 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 4.20 4.20 4.00 4.60 17.00 4.25 bcd 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 4.00 4.40 4.80 4.60 17.80 4.45 bcd 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 3.80 4.60 4.80 4.80 18.00 4.50 bc 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 4.40 4.60 4.40 4.40 17.80 4.45 bcd 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 4.80 4.00 4.80 4.40 18.00 4.50 bc 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 5.00 4.60 4.80 5.50 19.90 4.98 b 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 4.80 4.60 4.80 4.80 19.00 4.75 b 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 6.80 6.60 6.60 6.00 26.00 6.50 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 20.4202 2.269 25.47** 2.25 3.15 

BLOCK 3 0.1827 0.061 0.68 2.96 4.60 

ERROR 27 2.4047 0.089 
   

TOTAL 39 23.008     

C.V. = 6.48 % ** – significant at 1% level 



RICE 240:  Efficacy of NEB Root Exudates, 3 vs. 4 foliar 
applications at lower fertilizer dosage in Echague, Isabela, Philippines 

=================================================================================================== 

16 | P a g e 

 

 

 
 

Appendix Table 4. Panicle count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 11.40 12.00 12.80 14.20 50.40 12.60 b 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 12.60 13.20 12.80 12.20 50.80 12.70 b 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 12.00 13.60 14.00 14.60 54.20 13.55 ab 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 15.00 13.60 15.00 16.00 59.60 14.90 ab 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 14.20 15.60 16.40 15.60 61.80 15.45 a 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 15.00 14.60 16.00 14.60 60.20 15.05 a 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 14.60 16.40 14.00 15.60 60.60 15.15 a 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 13.60 16.00 15.20 14.40 59.20 14.80 a 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 14.00 15.80 14.20 14.40 58.40 14.60 ab 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 15.60 14.80 14.80 16.00 61.20 15.30 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 40.796 4.533 6.20** 2.25 3.15 

BLOCK 3 5.292 1.764 2.41 2.96 4.60 

ERROR 27 19.748 0.731 
   

TOTAL 39 65.836     

C.V. = 5.93 % ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 10.02 10.38 9.93 9.83 40.16 10.04 c 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 10.46 9.98 10.10 9.90 40.44 10.11 c 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 10.15 10.52 10.08 9.97 40.72 10.18 c 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 11.15 11.10 10.98 10.91 44.14 11.04 b 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 11.43 11.32 11.35 11.20 45.30 11.33 ab 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 11.55 11.37 11.95 11.45 46.32 11.58 ab 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 11.13 11.25 11.30 11.68 45.36 11.34 ab 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 11.03 11.13 10.95 11.53 44.64 11.16 ab 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 11.44 11.70 11.19 11.27 45.60 11.40 ab 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 11.55 11.73 12.02 11.50 46.80 11.70 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 14.4754 1.6084 31.06** 2.25 3.15 

BLOCK 3 0.0771 0.0257 0.50 2.96 4.60 

ERROR 27 1.3981 0.0518 
   

TOTAL 39 15.9506     

C.V. = 2.07 % ** – significant at 1% level 
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Appendix Table 6. Computed Grain Yield per Hectare adjusted at 14% MC 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
5 bags/ha 
83-14-14 

CONTROL 
NO NEB --- 6.26 6.49 6.21 6.14 25.10 6.28 

T2 
4.5 bags/ha 

72-14-14 
CONTROL 

NO NEB --- 6.54 6.24 6.31 6.19 25.28 6.32 

T3 
4 bags/ha 
60-14-14 

CONTROL 
NO NEB --- 6.34 6.58 6.30 6.23 25.45 6.36 

T4 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50 DAS 
0.5 ml/kg seed 6.97 6.94 6.86 6.82 27.59 6.90 

T5 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50 DAS 
0.5 ml/kg seed 7.14 7.08 7.09 7.00 28.31 7.08 

T6 
4 bags/ha 
60-14-14 

LOT 768 
2.5 ml/16 L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 7.22 7.11 7.47 7.16 28.95 7.24 

T7 
4 bags/ha 
60-14-14 

LOT 768 
5 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 6.96 7.03 7.06 7.30 28.35 7.09 

T8 
4 bags/ha 
60-14-14 

LOT 768 
10 ml/16L 

30, 40, 50, 70 DAS 
0.5 ml/kg seed 6.89 6.96 6.84 7.21 27.90 6.98 

T9 
4 bags/ha 
60-14-14 

LOT 801 
10 ml/16L 

30, 40, 50, 70 DAS 
1.0 ml/kg seed 7.15 7.31 6.99 7.04 28.50 7.13 

T10 
4 bags/ha 
60-14-14 

FIBER LOT 718 
Basal, 50, 70 DAS --- 7.22 7.33 7.51 7.19 29.25 7.31 
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The experimental plants at 35 DAS 
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Seedling comparison at 35 DAS 
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EFFICACY OF NEB ROOT EXUDATES AT 3 vs. 4 FOLIAR APPLICATIONS 

AT VARIOUS NEB DOSAGE RATES WITH HIGHER FERTILIZER DOSAGE 

IN ECHAGUE, ISABELA, PHILIPPINES 

 
=========== 
ABSTRACT 
========== 

 

A field experiment was conducted to evaluate the effectiveness of NEB 

root exudates (“NEB”) applied with three or four foliar spray applications at 

different dosage rates and time of application on transplanted rice using 

inbred variety (NSic Rc 222) from May to October 2023 at Barangay 

Gumbaoan, Echague, Isabela, Philippines.   Three untreated controls (T1, T2, 

and T3) at various fertilizer dosage rates were compared to various NEB 

treatments.  NEB treatments T4 – T8 received NEB, LOT 768; T9 received 

NEB, LOT 801; and T10 received the dry “fiber” product, LOT 718. Agronomic 

characteristics such as plant height, tiller and panicle count, in addition to 

grain yield were evaluated. 

Trial was conducted with transplanted rice with NEB applied to the seed 

bed at sowing plus foliar applications after transplanting.   Findings of the study 

revealed that NEB, LOT 768 at seedbed (50 ml/400 m2) plus foliar spray at 2.5, 

5.0 and 10 ml/16L (5, 15. 25, 45 DAT) resulted in statistically significant 

increase in plant height (108.85 to 112.10 cm), tiller count (16.01 to 16.66), 

panicle count (23.00 to 24.65) and grain yield (7.81 t/ha to 9.09 t/ha). 

Application of NEB, LOT 768 at 5.0 ml/16 provided the maximum yield of 9.09 

tons/ha, with increased grain yield by 20.56 percent (T7 vs 8 bag/ha), 19.45 

percent (T7 vs 7.5 bag/ha) and 20.24 percent (T7 vs 7 bag/ha), while at 10 and 

2.5ml dosage rates, yield increased by 18.27 to 19.36 and 9.59 to 10.61, 

respectively. 

Application of NEB, LOT 801, NEB fiber, LOT 718 and NEB, LOT 768 

recorded comparable responses from plants in terms of height, tiller and panicle 

count and grain yields. NEB Fiber 718 (2 kg/ton) increased yield of NSIC Rc 

222 by 21.42 to 22.55 percent, while NEB 801 by 10.91 to 11.94 percent. 

These results indicate the effectiveness of these NEB products as supplement 

to reduced fertilizer rate of granular fertilizers in transplanted rice. 
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INTRODUCTION 

 
 

Efficient soil fertility management stands as a pivotal factor in elevating 

rice productivity. In the Philippines, where roughly 70% of lands are grappling 

with degradation, the potential for higher rice yields is hindered. The vitality of 

crop yield and quality is intricately tied to soil nutrient availability, especially for 

rice, known for its high nutrient demands, particularly nitrogen, crucial for robust 

growth and increased yields. 

Fertilizers, playing a crucial role in crop production alongside factors like 

weed control and land preparation, have the potential to double crop yields 

through balanced application. Conversely, improper fertilizer use hastens 

nutrient depletion, driving up production costs and posing a significant hurdle for 

rice cultivation. Presently, the escalating prices of urea fertilizers have become a 

pressing concern for local farmers, underscoring the need for innovative 

solutions that not only promise higher yields but also economic sustainability. 

Among these solutions is the application of NEB Root Exudates (NEB), a 

formulation incorporating natural root exudates. NEB is purported to mitigate 

nitrogen loss from the soil, bolster beneficial soil bacteria populations, and 

enhance nutrient release, thereby promoting vigorous crop growth and 

increased yields. Claims suggest that NEB fosters plant growth, yielding larger 

and more intricate root systems that enhance nutrient absorption from a greater 

depth and volume of soil. This study seeks to evaluate the effectiveness of NEB 

(LOT 768 and 801) as a potential substitute for one-half to one bag of granular 

fertilizer during wet season planting under Isabela conditions, offering a practical  

and lower net cost solution to effectively increase grain yields. 

Objectives 

1. Determine the best dosage rate of NEB, LOT 768 comparing to the three 

No NEB controls: same fertilizer rate (no fertilizer reduction), 0.5 bag/ha 

reduction and 1 bag/ha reduction. 

2. Compare efficacy and visual response of 2 kg/ton NEB FIBER, LOT 718. 

3. Compare efficacy and visual response of NEB, LOT 801. 



RICE 242:  Efficacy of NEB Root Exudates, 3 vs. 4 foliar 
applications at higher fertilizer dosage in Echague, Isabela, Philippines 

==================================================================================================
= 

4 | P a g e 

 

 

RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at Gumbaoan, 

Echague, Isabela, Philippines from May to October 2023. 

 

Land Preparation and Experimental Design 

A farmer’s field with an area of 1,320 square meters was used in the study. 

The field was flooded for a week, and was plowed and harrowed two times at 

weekly interval to allow the weeds and rice stubbles to decompose. The paddies 

were puddled and then leveled using leveling boards. After the last harrowing, 

levees were constructed to avoid fertilizer loss and contamination of treatments 

as well as to provide irrigation water passage way. 

The experiment was laid out in randomized complete block design with 

four replications. Each replication was divided into 10 treatment plots, each plot 

measuring 5 m x 5 m. Alleyways of 1 m between replications and 0.5 m between 

plots were provided to facilitate farm operations and data gathering. 

 
Seedling Production and Transplanting 

Seeds of inbred rice variety (NSIC Rc 222) was used in this study. Three 

seedbeds with dimensions of 20 m2 (T1, T2, T3, T10), 24 m2 (T4, T5, T6, T7, T8) 

and 6 m2 (T9) were prepared for seedling production. The dry seeds were soaked 

in clean water for 24 hours, and then incubated for 36 hours to allow the seeds 

to germinate. Just after sowing of the pre-germinated seeds in the respective 

seedbeds, foliar spraying of NEB (LOT 768) was done for the 24 m2-seedbed for 

96 seconds and NEB (LOT 801) for the 6 m2-seedbed for 24 seconds. 

Twenty-one-day old seedlings were transplanted in the designated 25 m2 

plots at two seedlings per hill at a distance of 20 cm x 20 cm in straight-line 

method. Replanting was done but only up to a week after transplanting. 

Seedling Weight Data and Seedling Pictures 

Evaluation of seedlings were done at 10 DAT and 35 DAT. Seedling 

samples from each treatment were collected for pictures and weight data. At 10 

DAT, 25 seedlings were carefully uprooted per plot, digging up the root mass to 
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ensure roots were not broken or damaged. After the seedlings were removed from 

the soil, roots were washed with running water, after which, pat dried with tissue 

paper. The roots and foliage of the 100 seedlings per treatment were weighed 

and recorded. 

At 35 DAT, 5 hills were carefully uprooted per plot. The roots and foliage 

of the 20 hills per treatment were weighed and recorded. Ten seedlings (hills) 

from the control (T1, T2, T3) were compared to the 10 seedlings (hills) from 

treatments with NEB. 

 
Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB and time of application. 

 
Table 1:  Treatment Summary per hectare (ml NEB/ha) 

 

FERTILIZER TREATMENTS 

T1 8 bags/ha, 136-21-21 CONTROL, NO NEB 

T2 7.5 bags/ha, 125-21-21 CONTROL, NO NEB 

T3 7 bags/ha, 113-21-21 CONTROL, NO NEB 

T4 7 bags/ha, 113-21-21 LOT 768 2.5 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 

T5 7 bags/ha, 113-21-21 LOT 768 5.0 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 

T6 7 bags/ha, 113-21-21 LOT 768 2.5 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 

T7 7 bags/ha, 113-21-21 LOT 768 5.0 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 

T8 7 bags/ha, 113-21-21 LOT 768 10 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 

T9 7 bags/ha, 113-21-21 LOT 801 10 ml/16 L (5, 15. 25, 45 DAT), 100 ml /400m2 seedbed 

T10 7 bags/ha, 113-21-21 FIBER LOT 718 2000 g/ton (Basal, 25, 45 DAT) 

 
Fertilizer and Foliar (NEB) Application 

Except for T1 and T2 which were applied with 8 and 7.5 bags/ha, 

respectively, all the treatment plots were applied with 7 bags/ha of granular fertilizer 

equivalent to 3 bags of 14-14-14 and 4 bags of urea. Complete fertilizer of 375 

grams per plot were applied at basal (10 DAT), while urea was top dressed during 

tillering (25 DAT) and panicle initiation (45 DAT) of the plants in broadcast 

method of application. For T10, granular fertilizers, both complete fertilizer and 

urea were blended with NEB Fiber, LOT 718 at dosage rate of 2 g/kg or 100 
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g/bag. 

For foliar spray applications, NEB was mixed with 16 L water in a 

backpack sprayer following the dosage rate as indicated in the treatment 

summary table. The NEB-water solution was sprayed for 45 seconds to each of 

the assigned 25 m2 plot. 

 
Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arises. Spot weeding and cleaning of 

the dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide (Gold, Prevathon) and 

fungicide following the manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 16 m2 (4 m x 4 m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 percent. 

 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in every 

corner of the plot were measured at harvest 

2. Average Number of Tillers per Hill - number of tillers of the 20 representative 

plants tagged in every corner of the plot was separately counted and recorded 

at 30 DAT and at harvest. 

3. Average Panicle Count per hill - the number of panicles of the 20 

representative plants tagged in every corner of the plot was separately 

counted and recorded at harvest 

4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the 

sampling area from each plot were weighed using the clock type weighing 

balance. 
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Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest Significant 

Difference. 

RESULTS 
 

Plant height at harvest. Result indicates no significant variations among 

treatments means. All the plants applied with NEB, LOT 768 regardless of 

dosage rate and application frequency with seedbed treatment showed 

comparable height. Plants treated with NEB, LOT 768 indicated no significant 

variation in plant height with T3 (7 bags/ha), T2 (7.5 bags/ha) and T1 (8 

bags/ha). The result suggests that the supplementation of NEB to granular 

fertilizers (7 bags/ha) has significantly improved the height growth of the plants 

(108.85 to 112.10 cm). On the other hand, the comparable height of plants 

observed in NEB-treated plants over T1 and T2 implies that NEB effectively 

supplied the nitrogen lost from the reduction of granular fertilizer (urea) from 0.5 

to 1 bag/ha. 

 

Table 1. Plant Height (cm) at harvest 
 

 
Fertilizer TREATMENTS 

Plant Height 

(cm) 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 106.45 

T2 7.5 bags/ha (125-21-21) CONTROL, NO NEB 108.00 

T3 7 bags/ha (113-21-21) CONTROL, NO NEB 108.55 

T4 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 109.60 

T5 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 108.85 

T6 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 111.95 

T7 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 111.40 

T8 7 bags/ha (113-21-21) LOT 768 10 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 112.10 

T9 7 bags/ha (113-21-21) LOT 801 10 ml/16 L (5, 15. 25, 45 DAT), 100 ml /400m2 seedbed 111.60 

T10 7 bags/ha (113-21-21) FIBER LOT 718 2000 g/ton (Basal, 25, 45 DAT) 106.85 

MEAN 109.33 

CV (%) 3.71 
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Tiller count. Result in tiller count at 30 DAT and at harvest showed 

significant variations among treatment means (Table 2). All the plants applied 

with granular fertilizer at reduced rate (7 bags/ha) plus NEB, LOT 768 showed 

comparable tiller counts. This implies that dosage rate and application frequency 

of NEB, LOT 768 have manifested similar effectivity in terms of tiller production. 

Alternatively, all the plants indicated greater tiller counts over T3 (7 bags/ha), T2 

(7.5 bags/ha) and T1 (8 bags/ha) which suggests that NEB, LOT 768 was 

effective as a supplement, and supplied the nitrogen requirement of the crop 

needed for the growth of additional tillers. 

 
Table 2. Tiller Count 

 

 
Fertilizer 

 
TREATMENTS 

Tiller Count 

30 DAT Harvest 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 5.75 b 13.80 b 

T2 7.5 bags/ha (125-21-21) CONTROL, NO NEB 5.55 b 13.64 b 

T3 7 bags/ha (113-21-21) CONTROL, NO NEB 5.60 b 13.76 b 

T4 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 8.20 a 16.26 a 

T5 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 8.65 a 16.72 a 

T6 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 7.95 a 16.01 a 

T7 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 8.60 a 16.66 a 

T8 7 bags/ha (113-21-21) LOT 768 10 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 8.35 a 16.46 a 

T9 7 bags/ha (113-21-21) LOT 801 10 ml/16 L (5, 15. 25, 45 DAT), 100 ml /400m2 seedbed 8.65 a 16.70 a 

T10 7 bags/ha (113-21-21) FIBER LOT 718 2000 g/ton (Basal, 25, 45 DAT) 8.35 a 16.46 a 

MEAN 7.57 15.65 

CV (%) 7.08 3.25 
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Plants applied with NEB, LOT 801 and NEB Fiber, LOT 718 produced 

tillers comparable to the plants supplied with NEB, LOT 768 but greater than T1, 

T2 and T3. This insinuates the efficacy of the three NEB products to enhance 

tiller production in rice and have proven as alternative supplement for granular 

fertilizers at reduced dosage rate. 

Panicle Count. Result in panicle count showed significant variations 

among treatment means (Table 3). In general, NEB, LOT 768 significantly 

improved the panicle production of the rice crops. All the plants applied with 7 

bags of granular fertilizer with NEB, LOT 768 produced comparable number of 

panicles. Thus, it insinuates that the material effectively enhanced panicle 

production regardless of dosage rate and application frequency. The plants 

supplied with granular fertilizer with NEB, LOT 768 produced more panicles as 

against the control plants (T1) with 8 bags/ha, indicates that the test material 

effectively enhanced panicle formation. 

 

Table 3. Panicle Count 
 

 Fertilizer TREATMENTS Panicle Count 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 19.35 c 

T2 7.5 bags/ha (125-21-21) CONTROL, NO NEB 21.40 bc 

T3 7 bags/ha (113-21-21) CONTROL, NO NEB 20.55 bc 

T4 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 24.90 ab 

T5 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 24.15 abc 

T6 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 24.65 abc 

T7 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 23.00 abc 

T8 7 bags/ha (113-21-21) LOT 768 10 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 24.55 abc 

T9 7 bags/ha (113-21-21) LOT 801 10 ml/16 L (5, 15. 25, 45 DAT), 100 ml /400m2 seedbed 27.00 a 

T10 7 bags/ha (113-21-21) FIBER LOT 718 2000 g/ton (Basal, 25, 45 DAT) 24.85 ab 

MEAN 23.44 

CV (%) 9.54 
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Plants supplemented with NEB Fiber, LOT 718 and NEB, LOT 801 did not 

differ with the NEB, LOT 768 treated plants in terms of panicle count. Like 

NEB, LOT 768, the supplementation of NEB fiber, LOT 718 produced more 

tillers than T1 (8 bags/ha). On the other hand, the plants which received NEB 

LOT 801 produced more panicles than the three control plants: 8 bags/ha (T1), 

7.5 bag/ha (T2) and 7 bags/ha (T3). 

 
Computed yield per hectare. Generally, the application of NEB, LOT 

768, NEB, LOT 801 and NEB Fiber, LOT 718 significantly improved the grain 

yield of NSIC Rc 222 (Table 4). 

All the plants applied with reduced rate of granular fertilizer (7 bags/ha) 

plus NEB, LOT 768 regardless of the dosage rate and the application 

frequency indicated higher grain yields than the three untreated control. Grain 

yield was higher by 3.58 – 20.56 percent over T1 (8 bags/ha), 2.63 – 19.45 

percent over T2 (7.5 bags/ha) and 3.31 to 20.24 percent over T3 (7 bags/ha). 

The maximum yield increments of 19.45 to 20.56 percent was recorded 

in T7 where NEB, LOT 768 was applied at seedbed (50 ml /400m2) and as foliar 

spray (5.0 ml/16 L at 5, 15. 25, 45 DAT). This corresponds to 1.55 ton/ha (T7 

vs T1) 1.48 ton/ha (T7 vs T2), and 1.53 ton/ha (T7 vs T3). More so, at higher 

dosage rate of 10 ml/16 L at 4x application (T8) it realized an additional grain 

yield of 18.27 to 19.36 percent corresponding to 1.46 ton/ha (T8 vs T1), 1.38 

ton/ha (T8 vs T2) and 1.44 ton/ha (T8 vs T3). Reduction of the dosage rate of 

NEB, LOT 768 to 2.5 ml/16 L indicated a yield increase of 9.59 to 10.61 

percent. These yield data revealed that at reduced rate of granular fertilizer, 

NEB, LOT 768 is effective as supplement to at any dosage rate applied at 5, 

15. 25, 45 DAT. The application of 5 ml/16 L NEB 768 at 3x application 

provided a yield increase of 14.06 to 15.12 percent, hence, could also be 

considered in NEB, LOT 768 application. 
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Table 4. Yield (ton/ha) 
 

 
Fertilizer TREATMENTS 

Yield 

(ton/ha) 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 7.54 

T2 7.5 bags/ha (125-21-21) CONTROL, NO NEB 7.61 

T3 7 bags/ha (113-21-21) CONTROL, NO NEB 7.56 

T4 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 7.81 

T5 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25 DAT), 50 ml /400m2 seedbed 8.68 

T6 7 bags/ha (113-21-21) LOT 768 2.5 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 8.34 

T7 7 bags/ha (113-21-21) LOT 768 5.0 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 9.09 

T8 7 bags/ha (113-21-21) LOT 768 10 ml/16 L (5, 15. 25, 45 DAT), 50 ml /400m2 seedbed 9.00 

T9 7 bags/ha (113-21-21) LOT 801 10 ml/16 L (5, 15. 25, 45 DAT), 100 ml /400m2 seedbed 8.44 

T10 7 bags/ha (113-21-21) FIBER LOT 718 2000 g/ton (Basal, 25, 45 DAT) 9.24 

 
The results further indicated the effectiveness of NEB Fiber, LOT 718 (2 

kg/ton) in improving the grain yield of NSIC Rc 222 since it recorded the highest 

yield of 9.24 tons/ha, about 21.42 to 22.55 percent higher than the control. This 

corresponds to a yield difference of 1.70, 1.63 and 1.68 tons/ha over T1, T2 and 

T3, respectively. 

For NEB, LOT 801, the application of 10 ml/16 L sprayed at 5, 15. 25, 45 

DAT with seedbed spray of 100 ml/400m2 significantly improved grain 

production by 11.94 percent (T9 vs T1), 10.91 percent (T9 vs T2) and 11.64 

percent (T9 vs T3) which corresponds to 0.90, 0.83 and 0.88 ton/ha. 
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Appendix Table 1. Plant Height (cm) at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 115.20 105.40 102.00 103.20 425.80 106.45 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 115.20 106.00 104.40 106.40 432.00 108.00 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 117.80 106.20 103.00 107.20 434.20 108.55 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 116.40 109.00 104.00 109.00 438.40 109.60 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 111.40 104.40 108.00 111.60 435.40 108.85 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 115.60 110.20 109.60 112.40 447.80 111.95 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 114.00 109.60 111.40 110.60 445.60 111.40 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 112.60 110.60 111.40 113.80 448.40 112.10 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 112.40 112.40 110.60 111.00 446.40 111.60 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 112.20 112.40 110.80 92.00 427.40 106.85 

 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 162.721 18.080 1.10ns 2.25 3.15 

BLOCK 3 307.067 102.356 6.20 2.96 4.60 

ERROR 27 445.763 16.510 
   

TOTAL 39 915.551     

C.V. = 3.71 % ns – not significant 
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Appendix Table 2. Average tiller count at 35 DAT 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 5.20 5.20 6.60 6.00 23.00 5.75 b 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 5.00 5.80 6.40 5.00 22.20 5.55 b 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 5.60 6.20 5.80 4.80 22.40 5.60 b 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 8.20 7.60 8.60 8.40 32.80 8.20 a 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 9.20 8.00 8.20 9.20 34.60 8.65 a 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 8.00 8.40 8.00 7.40 31.80 7.95 a 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 8.20 9.00 8.80 8.40 34.40 8.60 a 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 7.80 8.80 8.20 8.60 33.40 8.35 a 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 8.60 9.20 8.60 8.20 34.60 8.65 a 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 9.00 8.60 8.00 7.80 33.40 8.35 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 65.701 7.300 25.46** 2.25 3.15 

BLOCK 3 0.787 0.262 0.91 2.96 4.60 

ERROR 27 7.743 0.287 
   

TOTAL 39 74.231     

C.V. = 7.08 % ** – significant at 1% level 
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Appendix Table 3. Average tiller count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 13.21 13.30 14.60 14.09 55.20 13.80 b 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 13.12 13.91 14.51 13.00 54.54 13.64 b 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 13.64 14.29 13.96 13.14 55.03 13.76 b 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 16.31 15.72 16.60 16.40 65.03 16.26 a 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 17.29 16.07 16.32 17.20 66.88 16.72 a 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 16.05 16.47 16.00 15.51 64.03 16.01 a 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 16.43 17.02 16.80 16.40 66.65 16.66 a 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 15.92 16.92 16.41 16.60 65.85 16.46 a 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 16.80 17.20 16.60 16.20 66.80 16.70 a 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 17.13 16.60 16.31 15.80 65.84 16.46 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 64.5993 7.178 27.84** 2.25 3.15 

BLOCK 3 0.8612 0.287 1.11 2.96 4.60 

ERROR 27 6.9623 0.258 
   

TOTAL 39 72.423     

C.V. = 3.25 % ** – significant at 1% level 
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Appendix Table 4. Panicle count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 20.60 21.00 19.00 16.80 77.40 19.35 c 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 23.60 21.80 18.20 22.00 85.60 21.40 bc 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 21.80 20.80 18.80 20.80 82.20 20.55 bc 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 23.40 22.00 25.00 29.20 99.60 24.90 ab 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 25.80 22.60 25.00 23.20 96.60 24.15 abc 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 25.60 24.20 23.80 25.00 98.60 24.65 abc 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 26.40 24.60 18.80 22.20 92.00 23.00 abc 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 26.00 25.80 23.60 22.80 98.20 24.55 abc 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 26.40 33.20 24.80 23.60 108.00 27.00 a 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 25.80 23.80 23.60 26.20 99.40 24.85 ab 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 197.716 21.968 4.39** 2.25 3.15 

BLOCK 3 34.736 11.579 2.32 2.96 4.60 

ERROR 27 135.004 5.000 
   

TOTAL 39 367.456     

C.V. = 9.54 % ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 12.11 12.00 12.10 12.07 48.28 12.07 d 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 12.16 12.12 12.21 12.23 48.72 12.18 d 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 12.14 12.10 12.13 12.03 48.40 12.10 d 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 12.57 12.61 12.32 12.50 50.00 12.50 d 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 13.89 13.94 13.56 14.17 55.56 13.89 bc 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 13.23 13.57 13.22 13.34 53.36 13.34 c 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 14.01 14.89 14.55 14.75 58.20 14.55 ab 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 15.02 14.56 14.40 13.62 57.60 14.40 ab 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 14.01 13.50 13.25 13.24 54.00 13.50 c 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 14.55 15.02 14.79 14.80 59.16 14.79 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 40.8774 4.542 58.38** 2.25 3.15 

BLOCK 3 0.2066 0.069 0.89 2.96 4.60 

ERROR 27 2.1006 0.078 
   

TOTAL 39 43.185     

C.V. = 2.09 % ** – significant at 1% level 
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Appendix Table 6. Computed Grain Yield per Hectare adjusted at 14% MC 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 8 bags/ha 
136-21-21 

CONTROL NO NEB --- 7.57 7.50 7.56 7.54 30.18 7.54 

T2 7.5 bags/ha 
125-21-21 

CONTROL NO NEB --- 7.60 7.58 7.63 7.64 30.45 7.61 

T3 7 bags/ha 
113-21-21 

CONTROL NO NEB --- 7.59 7.56 7.58 7.52 30.25 7.56 

T4 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 7.86 7.88 7.70 7.81 31.25 7.81 

T5 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25 DAT 50 ml/400m2 8.68 8.71 8.48 8.86 34.73 8.68 

T6 7 bags/ha 
113-21-21 

LOT 768; 2.5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 8.27 8.48 8.26 8.34 33.35 8.34 

T7 7 bags/ha 
113-21-21 

LOT 768; 5 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 8.76 9.31 9.09 9.22 36.38 9.09 

T8 7 bags/ha 
113-21-21 

LOT 768; 10 ml/16L 
5, 15. 25, 45 DAT 50 ml/400m2 9.39 9.10 9.00 8.51 36.00 9.00 

T9 7 bags/ha 
113-21-21 

LOT 801; 10 ml/16L 
5, 15. 25, 45 DAT 100 ml /400m2 8.76 8.44 8.28 8.28 33.75 8.44 

T10 7 bags/ha 
113-21-21 

FIBER LOT 718 
Basal 25, 45 DAT 

 9.09 9.39 9.24 9.25 36.98 9.24 
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EFFICACY OF NEB ROOT EXUDATES AT 30% OR 50% UREA 

REDUCTION, WITH NEB APPLIED BY FOLIAR SPARY OR SOIL APPLIED  

IN ECHAGUE, ISABELA, PHILIPPINES 

 

 
=========== 
ABSTRACT 

========== 

 

A field trial was conducted to evaluate the effectiveness of NEB root 

exudates (“NEB”), with 30% or 50% urea reduction, with NEB applied by foliar 

spray or soil applied from May to October 2023 at Gumbaoan, Echague, 

Isabela, Philippines.  NEB liquid, LOT 801 and NEB Fiber, LOT 718 were used 

in the study.   Agronomic characteristics such as plant height, tiller and panicle 

count, in addition to grain yield were evaluated. 

Findings of the study revealed that application of 5 bags/ha granular 

fertilizer with NEB, LOT 801 either foliar sprayed or soil-applied significantly 

improved the plant height (110.05 to 113.40 cm), tiller count (16.32 to 17.45), 

panicle count (21.45 to 24.05) and grain yield (9.30 t/ha to 10.38 t/ha). Soil 

application of NEB, LOT 801, blending on fertilizer (500 ml/ha) applied at basal 

and tillering provided the maximum yield of 10.38 tons/ha and boosted the yield 

by 17.95 percent (T7 vs 8 bag/ha), 17.42 percent (T7 vs 7 bag/ha) and 16.50 

percent (T7 vs 5 bag/ha), while at 375 and 750 ml/ha dosage rates, yielded 

10.15 and 9.37 tons/ha respectively.  Pre-blending granular fertilizers at 333 

ml/ha (basal, tillering and PI) resulted in 9.30 tons/ha. 

Application of NEB Fiber, LOT 718 showed comparable efficacy with 

NEB, LOT 801 (liquid) either foliar sprayed or soil-applied. NEB Fiber, LOT 718 

(2 kg/ton) resulted in 10.12 tons/ha. The results suggest the effectiveness of 

NEB, LOT 801 and NEB Fiber, LOT 718 as potential replacement to satisfy the 

30-50 percent reduction in urea and NPK requirement of transplanted rice, 

while at the same time resulting an additional 1.47 tons/ha. 
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INTRODUCTION 

 

A key challenge confronting agricultural farmers presently is the surging 

cost of inorganic fertilizers on a global scale. This predicament arises from the 

country's dependence on imports due to a lack of raw materials for producing 

inorganic fertilizer. The unprecedented rise in fertilizer prices necessitates a push 

for the adoption of both organic and inorganic inputs, along with other strategic 

approaches, to optimize farmland potential and maintain soil fertility through 

balanced fertilization. 

An innovative solution in this context is the utilization of NEB Root 

Exudates (“NEB”) a blend of natural root exudates designed to reduce plant 

stress, increase nutrient availability and prevent nitrogen loss. It also enhances 

the population of beneficial soil bacteria, facilitating the release of more nutrients 

for aggressive crop growth and improved yield. According to claims, NEB fosters 

plant growth and development, promoting larger and more intricate root 

systems. This, in turn, enhances the plant's efficiency in absorbing nutrients 

from a broader depth and volume of soil. As such, the current study aimed to 

assess the efficacy of NEB, LOT 801 and NEB Fiber, LOT 718, providing the 

best visual response and yield when urea is reduced by 30 or 50 percent in 

transplanted rice (NSIC Rc 222). 

 
Objectives 

1. Compare the efficacy of NEB, LOT 801 with 2 bag/ha reduction (30% 

fertilizer reduction), 3 bag/ha reduction (50% urea reduction) and with same 

fertilizer dosage (no urea reduction). 

2. Compare efficacy of 2 kg/ton NEB FIBER, LOT 718 to the various foliar and 

liquid applications. 
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RESEARCH METHODOLOGY 

 

Location of the Experiment 

This study was conducted in a farmer’s field located at Gumbaoan, 

Echague, Isabela, Philippines from May to October 2023. 

 
Land Preparation and Experimental Design 

A farmer’s field with an area of 1,320 square meters was used in the study. 

The field was flooded for a week, and was plowed and harrowed two times at 

weekly interval to allow the weeds and rice stubbles to decompose. The paddies 

were puddled and then leveled using leveling boards. After the last harrowing, 

levees were constructed to avoid fertilizer loss and contamination of treatments 

as well as to provide irrigation water passage way. 

The experiment was laid out in randomized complete block design with 

four replications. Each replication was divided into 10 treatment plots, each plot 

measuring 5 m x 5 m. Alleyways of 1 m between replications and 0.5 m between 

plots were provided to facilitate farm operations and data gathering. 

 

Seedling Production and Transplanting 

Seeds of inbred rice variety (NSIC Rc 222) was used in this study. Two 

seedbeds with dimensions of 40 m2 (T1-T3, T5-T10) and 8 m2 (T4) were prepared 

for seedling production. The dry seeds were soaked in clean water for 24 hours, 

and then incubated for 36 hours to allow the seeds to germinate. Immediately 

after sowing of the pre-germinated seeds in the respective seedbeds, foliar 

spraying of NEB, LOT 801 (100 ml/16 L water) was done on top of the 8 m2- 

seedbed for 32 seconds. 

After 21 days, the seedlings were carefully uprooted and transplanted in 

the designated 25 m2 plots at two seedlings per hill at a distance of 20 cm x 20 

cm in straight-line method. Replanting was done but only up to a week after 

transplanting. 
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Seedling Weight Data and Seedling Pictures 

Seedling weight data and seedling pictures were done at 10 DAT and 35 

DAT. At 10 DAT, 25 seedlings were carefully uprooted per plot, digging up the 

root mass to ensure roots were not broken or damaged. After the seedlings were 

removed from the soil, roots were washed with running water, after which, pat 

dried with tissue paper. The roots and foliage of the 100 seedlings per treatment 

were weighed and recorded. 

At 35 DAT, 5 hills were carefully uprooted per plot. The roots and foliage 

of the 20 hills per treatment were weighed and recorded. Ten seedlings (hills) 

from the control (T1, T2, T3) were compared to the 10 seedlings (hills) from 

treatments with NEB. 

 

Experimental Treatments 

Table 1 presents the summary of treatment evaluated in this study 

indicating the amount of NEB and time of application. 

 
Table 1:  Treatment Summary per hectare (ml NEB/ha) 

 

FERTILIZER NEB FOLIAR RATE/APPLICATION 

T1 8 bags/ha, 136-21-21 CONTROL, No NEB  

T2 7 bags/ha, 105-25-25 CONTROL, No NEB  

T3 5 bags/ha, 75-18-18 CONTROL, No NEB  

T4 5 bags/ha, 75-18-18 LOT 801 25 ml /16 L foliar at 5, 25, 45 DAT + 100ml/400m2 seed bed 

T5 5 bags/ha, 75-18-18 LOT 801 25 ml /16 L foliar at 5, 15, 25, 45 DAT 

T6 5 bags/ha, 75-18-18 LOT 801 Fertilizer blend, 375 ml/ha (basal, tillering) 

T7 5 bags/ha, 75-18-18 LOT 801 Fertilizer blend, 500 ml/ha (basal, tillering) 

T8 5 bags/ha, 75-18-18 LOT 801 Fertilizer blend, 750 ml/ha (basal, tillering) 

T9 5 bags/ha, 75-18-18 LOT 801 Fertilizer blend, 333 ml/ha (basal, tillering, panicle initiation) 

T10 5 bags/ha, 75-18-18 FIBER, LOT 718 Fertilizer blend, 2,000 g/ton (basal, tillering, panicle initiation) 

 
Fertilizer and Foliar (NEB) Application 

Except for T1 and T2 which were applied with 8 and 7 bags/ha, 

respectively, all the other plots were applied with 5 bags/ha of granular fertilizer 

equivalent to 2.5 bags of 14-14-14 and 2.5 bags of urea. Both the granular 

fertilizers were blended with NEB (LOT 801) at the rate of 375, 500, 750 and 333 

ml/ha for application to Treatments 6, 7, 8 and 9, respectively. For Treatment 10, 
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both fertilizers were blended with NEB fiber (LOT 718) at the rate of 2g/kg. 

Computed amounts of fertilizer blends were applied as basal (10 DAT), top 

dressed during tillering (25 DAT) and panicle initiation (45 DAT) of the plants in 

broadcast method of application. For foliar spray applications, NEB (LOT 801) at 

dosage rate of 25 ml/16 L water was sprayed at 45 seconds for each of the 25 

m2 plot assigned for Treatments 4 (5, 25 and 45 DAT) and Treatment 5 (5, 15, 

25 and 45 DAT). 

 
Crop Management 

The experiment followed the farmer’s practice. Golden snails were 

controlled by molluscicide and handpicking the adults, young and egg clusters. 

Irrigation water was provided as the need arise. Spot weeding and cleaning of the 

dikes were done whenever necessary. The insect pests and diseases were 

immediately controlled with appropriate insecticide (Gold, Prevathon) and 

fungicide following the manufacturer’s recommendation. 

Harvesting, Threshing and Drying 

Harvesting was done at maturity. The sample plants from the harvestable 

area of 16 m2 (4 m x 4 m) located at the center of each plot were harvested first 

before the border plants. The samples were threshed manually to avoid losses, 

and grains were sun-dried immediately after harvest until MC is about 14 percent. 

Data Gathered 

1. Average Plant Height – height of the 20 representative plants tagged in every 

corner of the plot were measured at harvest 

2. Average Number of Tillers per Hill - number of tillers of the 20 representative 

plants tagged in every corner of the plot was separately counted and recorded 

at 30 DAT and at harvest. 

3. Average Panicle Count per hill - the number of panicles of the 20 

representative plants tagged in every corner of the plot was separately 

counted and recorded at harvest 

4. Grain Yield per Sampling Area (16 m2). The dried grains obtained in the 

sampling area from each plot were weighed using the clock type weighing 

balance. 
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Statistical Analysis 

Data were subjected to statistical analysis using Statistical Tool for 

Agricultural Research (STAR) following the RCBD experimental design. 

Comparison of treatment means were done using the Turkeys’ Honest Significant 

Difference (HSD) Test at 5% level of significance. 

 
 

RESULTS 

 
 

Plant height. In this study, plants applied with NEB, LOT 801 as fertilizer 

blend (333 ml/ha) applied at basal, tillering and panicle initiation stage showed 

the maximum height at 113.40 cm, however, it was comparable to all the 

plants supplemented with NEB, LOT 801. This implies that regardless of 

dosage rate and method of application, the supplementation of NEB, LOT 801 

to the reduced rate of granular fertilizers (5 bags/ha) showed comparable 

effect on the growth of the rice crops. Result further revealed that plants 

supplemented with NEB, LOT 801 produced comparable height growth over 

T1 (8 bags/ha), T2 (7.5 bags/ha) and T3 (5 bags/ha). This non-variation in 

plant height suggests that NEB, LOT 801 effectively improved the height 

growth of the plants despite the 30 or 50 percent reduction of NPK and urea, 

respectively. 

 
Result also revealed that the plants applied with granular fertilizer blended 

with NEB Fiber, LOT 718 have comparable height with those applied with 

NEB, LOT 801. This indicates that the efficacy of NEB Fiber, LOT 718 was 

similar to the various foliar and liquid applications in terms of improving the 

growth of the rice crops. Although, it was also comparable to Treatments 2 (7 

bags/ha) and Treatment 3 (5 bags/ha), plants supplied with fertilizers blended 

with NEB Fiber were taller than T1 (8 bags/ha). This infers that the application 

of NEB Fiber at 2,000 g/ton significantly enhanced the growth of the plants and 

that has shown potential as substitute to the 30 percent reduction in NPK and 

50 percent reduction of urea. 
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Table 1. Plant Height (cm) at harvest of NSIC Rc 222 as affected by 30-50 
percent reduction of NPK/urea with application of NEB 801 and NEB 
Fiber 718 

 

 
Fertilizer TREATMENTS 

Plant Height 
(cm) 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 105.85 b 

T2 7 bags/ha (105-25-25) CONTROL, NO NEB 108.80 ab 

T3 5 bags/ha (75-18-18) CONTROL, NO NEB 109.95 ab 

T4 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 25. 45 DAT), 100 ml /400m2 seedbed 111.35 ab 

T5 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 15. 25, 45 DAT) 110.05 ab 

T6 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 375 ml/ha (Basal and Tillering) 112.05 ab 

T7 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 500 ml/ha (Basal and Tillering) 112.65 a 

T8 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 750 ml/ha (Basal and Tillering) 111.60 ab 

T9 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 333 ml/ha (Basal, Tiller, PI) 113.40 a 

T10 5 bags/ha (75-18-18) FIBER LOT 718 2000 g/ton (Basal, Tiller, PI) 112.20 a 

MEAN 110.79 

CV (%) 2.33 

 

 
Tiller count. Another indicator of growth is the development of new plant 

parts like tiller. Results in this study indicate that reduction of fertilizer by 30-50 

percent can be compensated by the application of NEB, LOT 801 (Table 2). 

The plants applied with urea and NPK pre-blended with NEB Lot 801 at 

varying dosage rates (375, 500, 750, 333 ml/ha) produced the same tiller count. 

Likewise, the plants applied with NEB, LOT 801 as foliar spray produced 

showed comparable number of tillers. Generally, there were more tillers 

produced by the plants applied with reduced rate of granular fertilizer and NEB 

801 than the plants applied with 8 bags/ha (T1), 7 bags/ha (T2) and 5 bags/ha 

(T3). This implies that NEB, LOT 801, regardless of dosage rate and mode of 

application, NEB, LOT 801 was able to effectively substituted the effect of the 

30-50 percent reduction of urea and NPK. 
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Table 2. Tiller count at 30 DAT of NSIC Rc 222 as affected by 30-50 percent reduction of 
NPK/urea with application of NEB, LOT 801 and NEB Fiber, LOT 718 

 

 
Fertilizer 

 
TREATMENTS 

Tiller Count 

30 DAT Harvest 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 5.95 e 14.00 d 

T2 7 bags/ha (105-25-25) CONTROL, NO NEB 5.85 e 13.94 d 

T3 5 bags/ha (75-18-18) CONTROL, NO NEB 5.90 e 14.06 d 

T4 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 25. 45 DAT), 100 ml /400m2 seedbed 8.35 cd 16.41 c 

T5 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 15. 25, 45 DAT) 8.25 d 16.32 c 

T6 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 375 ml/ha (Basal and Tillering) 8.55 bcd 16.61 bc 

T7 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 500 ml/ha (Basal and Tillering) 9.15 abc 17.21 abc 

T8 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 750 ml/ha (Basal and Tillering) 8.75 abcd 16.86 abc 

T9 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 333 ml/ha (Basal, Tiller, PI) 9.40 ab 17.45 ab 

T10 5 bags/ha (75-18-18) FIBER LOT 718 2000 g/ton (Basal, Tiller, PI) 9.50 a 17.61 a 

MEAN 7.97 16.05 

CV (%) 4.50 2.33 

 

 
The application of granular fertilizers pre-blended with NEB Fiber, LOT 

718 produced plants with tiller count similar to those applied with NEB, LOT 

801 (T7, T8, T9). This indicates that like NEB, LOT 801, NEB fiber 718 was 

also effective in improving the tiller production of the rice crops. Plants 

supplemented with NEB Fiber, LOT 718 produced more tillers than the T1 (8 

bags/ha), T2 (7 bags/ha) and T3 (no reduction). This infers that efficacy of 

NEB fiber at dosage rate of 2,000 g/ton has the same with NEB, LOT 801 and 

that has the potential to use as substitute for urea and NPK. 

 
Panicle count. The panicle count obtained from plants supplemented 

with NEB, LOT 801 and NEB Fiber, LOT 718 as supplement to the reduced 

rate of granular fertilizer differed significantly among treatment (Table 3). The 

substitution of NEB, LOT 801 and NEB Fiber, LOT 718  to urea and NPK 

reduction were effective as data revealed improvement of panicle formation 

among the NEB-treated plants. 
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Among the plants supplemented with NEB, LOT 801, the application of 

granular fertilizers pre-blended with 333 ml/ha indicated the maximum panicle 

count at 24.05. However, it was comparable to all other plants supplemented 

with NEB, LOT 801. This denotes that regardless of dosage rate and method 

of application, NEB, LOT 801 in addition to the reduced rate of granular 

fertilizers (5 bags/ha) showed comparable effect in terms of panicle formation. 

 

Table 3. Panicle count at harvest of NSIC Rc 222 as affected by 30-50 percent reduction of 
NPK/urea with application of NEB, LOT 801 and NEB Fiber, LOT 718 

 
 Fertilizer TREATMENTS Panicle Count 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 19.60 bc 

T2 7 bags/ha (105-25-25) CONTROL, NO NEB 18.25 c 

T3 5 bags/ha (75-18-18) CONTROL, NO NEB 20.50 abc 

T4 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 25. 45 DAT), 100 ml /400m2 seedbed 21.45 abc 

T5 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 15. 25, 45 DAT) 22.85 abc 

T6 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 375 ml/ha (Basal and Tillering) 23.05 abc 

T7 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 500 ml/ha (Basal and Tillering) 21.95 abc 

T8 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 750 ml/ha (Basal and Tillering) 24.00 ab 

T9 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 333 ml/ha (Basal, Tiller, PI) 24.05 ab 

T10 5 bags/ha (75-18-18) FIBER LOT 718 2000 g/ton (Basal, Tiller, PI) 25.00 a 

MEAN 22.07 

CV (%) 9.68 

 
 

Result further revealed further that plants supplemented with NEB, LOT 

801 (750 and 333 ml/ha) produced more tillers than T1 (8 bags/ha) and T2 

(7.5 bags/ha), while the rest of the plants with NEB, LOT 801 have comparable 

tiller count with the three no NEB control. This non-variation in tiller count to 

the control plants suggests that NEB, LOT 801 effectively improved the tiller 

production of the plants despite the lowered rate of urea and NPK by 50 and 

30 percent, respectively. 
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Plants supplied with NEB Fiber, LOT 718 produced similar number of 

panicles compared to the various foliar and liquid applications of NEB, LOT 

801. It indicates that NEB Fiber, LOT 718 has comparable effectiveness with 

NEB, LOT 801 in terms of boosting the panicle formation of the rice crops. 

Moreover, application of NEB Fiber, LOT 718 produced more tillers than T1 (8 

bags/ha), T2 (7.5 bags/ha) and T3 (5 bags/ha), hinting the effectiveness of 

NEB fiber as possible substitute for any reduction of urea and NPK. 

 

Computed yield per hectare. Generally, the application of NEB, LOT 801 

and NEB Fiber, LOT 718 significantly improved the grain yield of NSIC Rc 222 

(Table 4). All the plants applied with granular fertilizer (5 bags/ha) plus NEB, 

LOT 801 regardless of the dosage rate and method of application indicated 

higher grain yields than the three untreated control. Grain yield improvement 

owing to the application of NEB, LOT 801 (blend) ranged from 5.68 -17.95 

percent over T1 (8 bags/ha), 5.20 – 17.42 percent over T2 (7 bags/ha) and 

4.33 to 16.50 percent over T3 (5 bags/ha). Yield increased due to NEB, LOT 

801 (foliar) ranged from 6.14 to 8.75, 5.66 to 8.26 and 4.83 to 7.41 percent, 

over T1, T2 and T3, respectively. Higher grain yields were obtained when NEB 

is pre-blended to granular fertilizers than foliar spray and seedbed applied. 

 
Table 4. Grain yield of NSIC Rc 222 as affected by 30-50 percent reduction of 

NPK/urea with foliar application of NEB, LOT 801 and NEB Fiber, LOT 718 
 

 Fertilizer TREATMENTS Yield (ton/ha) 

T1 8 bags/ha (136-21-21) CONTROL, NO NEB 8.80 

T2 7 bags/ha (105-25-25) CONTROL, NO NEB 8.84 

T3 5 bags/ha (75-18-18) CONTROL, NO NEB 8.91 

T4 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 25. 45 DAT), 100 ml /400m2 seedbed 9.34 

T5 5 bags/ha (75-18-18) LOT 801 25 ml/16 L (5, 15. 25, 45 DAT) 9.57 

T6 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 375 ml/ha (Basal and Tillering) 10.15 

T7 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 500 ml/ha (Basal and Tillering) 10.38 

T8 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 750 ml/ha (Basal and Tillering) 9.37 

T9 5 bags/ha (75-18-18) LOT 801 Fertilizer blend 333 ml/ha (Basal, Tiller, PI) 9.30 

T10 5 bags/ha (75-18-18) FIBER LOT 718 2000 g/ton (Basal, Tiller, PI) 10.12 
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The maximum yield of 10.38 tons/ha was on NEB, LOT 801 as fertilizer 

blend (500 ml/ha) applied at basal and tillering, boosted the yield by 16.50 to 

17.95 percent over the control. This corresponds to 1.58 ton/ha (T7 vs T1) 1.54 

ton/ha (T7 vs T2), and 1.47 ton/ha (T7 vs T3). Reducing the dosage rate of 

NEB, LOT 801 to 375 ml/ha augmented the yield by 13.92 to 15.34 percent, 

alternatively, increasing the dosage rate to 750 ml/ha intensified the yield by 

55.16 to 6.48 percent. Pre-blending granular fertilizers with NEB, LOT 801 at 

333 ml/ha (basal, tillering and PI) enhanced the yield of the crop by 4.38 to 

5.68 percent. The results indicated the effectiveness of NEB, LOT 801 as 

when soil-applied along with granular fertilizers. 

The results further indicated the effectiveness of NEB Fiber, LOT 718 in 

improving the grain yield of NSIC Rc 222 with 10.12 tons/ha. Yield from NEB fiber 

application was higher by 1.32 (T10 vs T1), 1.28 (T10 vs T2) and 1.21 tons/ha 

(T10 vs T3) over the control plots. The blending of granular fertilizers with NEB 

Fiber, LOT 718 at 2000 g/ton applied during basal, tillering and panicle intuition 

stages of the rice crops significantly increased the grain yield by 1.32, 1.28 and 

1.21 tons, over to the control plots: 8 bags/ha (T1), 7 bags/ha (T2) and no 

fertilizer reduction (T3). This implies that the fiber effectively enhanced the grain 

production of the rice crops and was able to show its potential to supplement the 

reduced amount of urea and NPK. 
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Appendix Table 1. Plant Height (cm) at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 110.80 104.80 103.80 104.00 423.40 105.85 b 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 114.60 106.80 108.00 105.80 435.20 108.80 ab 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 115.00 105.60 109.40 109.80 439.80 109.95 ab 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 116.20 111.20 107.20 110.80 445.40 111.35 ab 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 108.60 111.40 110.60 109.60 440.20 110.05 ab 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
112.00 111.20 113.00 112.00 448.20 112.05 ab 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
112.80 112.40 111.20 114.20 450.60 112.65 a 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
108.80 109.60 113.60 114.40 446.40 111.60 ab 

T9 
5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
112.60 112.00 115.80 113.20 453.60 113.40 a 

T10 
5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
111.00 113.00 111.80 113.00 448.80 112.20 s 

Means with common letter/s are not significantly different with each other at 5% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 177.736 19.748 2.97* 2.25 3.15 

BLOCK 3 32.172 10.724 1.61 2.96 4.60 

ERROR 27 179.768 6.658 
   

TOTAL 39 389.676     

C.V. = 2.33 % * – significant at 5% level 
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Appendix Table 2. Average tiller count at 35 DAT 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 6.40 6.20 5.80 5.40 23.80 5.95 e 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 6.00 6.00 5.80 5.60 23.40 5.85 e 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 6.40 6.00 4.80 6.40 23.60 5.90 e 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 8.40 8.20 8.40 8.40 33.40 8.35 cd 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 8.40 8.20 8.20 8.20 33.00 8.25 d 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
8.20 8.60 9.00 8.40 34.20 8.55 bcd 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
9.40 9.20 8.80 9.20 36.60 9.15 abc 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
8.80 9.00 8.80 8.40 35.00 8.75 abcd 

T9 
5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
9.40 9.20 9.00 10.00 37.60 9.40 ab 

T10 
5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
10.00 9.40 9.20 9.40 38.00 9.50 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 79.221 8.802 68.63** 2.25 3.15 

BLOCK 3 0.667 0.222 1.73 2.96 4.60 

ERROR 27 3.463 0.128 
   

TOTAL 39 83.351     

C.V. = 4.50 % ** – significant at 1% level 



RICE 244:  Efficacy of NEB Root Exudates at 30% or 50% urea reduction,  
with NEB applied by foliar spray or soil applied in Isabela, Philippines 

==================================================================================================== 

15 | P a g e 

 

 

Appendix Table 3. Average tiller count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 14.41 14.30 13.80 13.49 56.00 14.00 d 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 14.12 14.11 13.91 13.60 55.74 13.94 d 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 14.44 14.09 12.96 14.74 56.23 14.06 d 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 16.51 16.32 16.40 16.40 65.63 16.41 c 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 16.49 16.27 16.32 16.20 65.28 16.32 c 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
16.25 16.67 17.00 16.51 66.43 16.61 bc 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
17.63 17.22 16.80 17.20 68.85 17.21 abc 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
16.92 17.12 17.01 16.40 67.45 16.86 abc 

T9 
5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
17.60 17.20 17.00 18.00 69.80 17.45 ab 

T10 
5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
18.13 17.40 17.51 17.40 70.44 17.61 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 78.2493 8.694 62.33** 2.25 3.15 

BLOCK 3 0.7552 0.252 1.80 2.96 4.60 

ERROR 27 3.7663 0.139 
   

TOTAL 39 82.771     

C.V. = 2.33 % ** – significant at 1% level 
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Appendix Table 4. Panicle count at harvest 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 22.20 19.00 19.60 17.60 78.40 19.60 bc 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 18.20 19.60 18.80 16.40 73.00 18.25 c 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 19.60 19.00 21.40 22.00 82.00 20.50 abc 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 20.20 21.20 25.00 19.40 85.80 21.45 abc 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 20.60 21.00 23.80 26.00 91.40 22.85 abc 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
22.20 19.20 26.80 24.00 92.20 23.05 abc 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
22.80 19.40 21.40 24.20 87.80 21.95 abc 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
23.40 23.80 25.60 23.20 96.00 24.00 ab 

T9 
5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
19.20 22.40 29.60 25.00 96.20 24.05 ab 

T10 
5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
26.00 22.80 27.80 23.40 100.00 25.00 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 165.424 18.380 4.03** 2.25 3.15 

BLOCK 3 58.164 19.388 4.25 2.96 4.60 

ERROR 27 123.256 4.565 
   

TOTAL 39 346.844     

C.V. = 9.68 % ** – significant at 1% level 
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Appendix Table 5. Grain Yield per Sampling Area (kg/16 m2) 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 14.10 14.02 14.14 14.06 56.32 14.08 b 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 14.30 14.00 15.18 13.12 56.60 14.15 b 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 13.67 15.10 14.20 14.07 57.04 14.26 b 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 15.43 15.25 14.90 14.22 59.80 14.95 ab 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 16.14 14.67 15.08 15.35 61.24 15.31 ab 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
17.50 16.02 16.20 15.24 64.96 16.24 a 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
15.15 16.71 16.57 18.01 66.44 16.61 a 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
15.40 14.56 14.90 15.10 59.96 14.99 ab 

T9 5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
15.21 13.31 16.20 14.80 59.52 14.88 ab 

T10 5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
16.40 15.67 16.15 16.54 64.76 16.19 a 

Means with common letter/s are not significantly different with each other at 1% level using HSD Test 

 
 
 
 
 

ANALYSIS OF VARIANCE 

 

 
SOURCE 

OF VARIATION 

DEGREE 
OF 

FREEDOM 

SUM 
OF 

SQUARES 

 
MEAN 

SQUARE 

F – VALUES 
 

Computed 
 Tabular  

  0.05 0.01 

TREATMENT 9 29.9994 3.333 5.68** 2.25 3.15 

BLOCK 3 1.2994 0.433 0.74 2.96 4.60 

ERROR 27 15.8528 0.587 
   

TOTAL 39 47.152     

C.V. = 5.05 % ** – significant at 1% level 
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Appendix Table 6. Computed Grain Yield per Hectare adjusted at 14% MC 
 

 Fertilizer NEB Seedbed I II II IV Total Mean 

T1 
8 bags/ha 
136-21-21 

CONTROL NO 
NEB --- 8.81 8.76 8.84 8.79 35.20 8.80 

T2 
7 bags/ha 
105-25-25 

CONTROL NO 
NEB --- 8.94 8.75 9.49 8.20 35.38 8.84 

T3 
5 bags/ha 
75-18-18 

CONTROL NO 
NEB --- 8.54 9.44 8.88 8.79 35.65 8.91 

T4 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 25. 45 DAT 
100 ml /400m2 9.64 9.53 9.31 8.89 37.38 9.34 

T5 
5 bags/ha 
75-18-18 

LOT 801, 25 ml/16 L 

5, 15. 25, 45 DAT 
 

10.09 9.17 9.43 9.59 38.28 9.57 

T6 
5 bags/ha 
75-18-18 

LOT 801, 375 ml/ha 

Basal and Tillering 

 
10.94 10.01 10.13 9.53 40.60 10.15 

T7 
5 bags/ha 
75-18-18 

LOT 801, 500 ml/ha 

Basal and Tillering 

 
9.47 10.44 10.36 11.26 41.53 10.38 

T8 
5 bags/ha 
75-18-18 

LOT 801, 750 ml/ha 

Basal and Tillering 

 
9.63 9.10 9.31 9.44 37.48 9.37 

T9 5 bags/ha 
75-18-18 

LOT 801, 333 ml/ha 

Basal, Tillering, PI 

 
9.51 8.32 10.13 9.25 37.20 9.30 

T10 5 bags/ha 
75-18-18 

FIBER LOT 718 
2000 g/ton 

basal, tiller, PI 

 
10.25 9.79 10.09 10.34 40.48 10.12 
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Seedling evaluation at 10 DAT 
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Seedling evaluation at 35 DAT 
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ABSTRACT 

 

 

 
A research trial was conducted to evaluate the yield and agronomic characteristics of open 
pollinated paddy rice at 30-50% reduced fertilizer rates but with different rates and types 
of NEB Root Exudates (“NEB”) either soak, soil and foliar applied, and/or blended into 
fertilizers at basal, side dress and panicle initiation.  All of the NEB treatments received 
NEB, LOT 801, except T10 which received a significantly lower dosage rate using NEB, LOT 
768.   All samples were supplied by the manufacturer (Agmor Inc).    
 
Three untreated control treatments allowed for three comparisons to the NEB treatments: (1) 
same fertilizer; (2) 30% reduction of all fertilizer; and (3) 50% reduction of urea.   The study 
was conducted in a farmer’s field from June to September 2023 at Barangay Cawongan, 
Padre Garcia, Batangas, Philippines.  The trial layout included 10 treatments with four 
replicates.  Weight of the plants at 35 and 60 DAS, tiller count at 60 DAS and at harvest, plant 
height, panicle count at harvest and grain yield were collected.     
 
Generally, all plants applied with NEB demonstrated greater plant weights, tiller and panicle 
counts and grain yields when compared to 30% reduced fertilizer, and even greater when 
compared to 50% reduced fertilizer to some agronomic parameters. 
 
At the same fertilizer level (2.5 bags urea + 2.5 bags 14-14-14), the application of 750mL per 
hectare of NEB, LOT 801 at basal and tillering was observed to increase grain yield by 67%. 
Comparing it to the application of 3.5 bags urea + 3.5 bags 14-14-14, there is still an increase 
in grain yield by 62%. Finally comparing it to the yield of plants applied with 5 bags urea + 3 
bags NPK, there is an increase in grain yield by 37%. 
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INTRODUCTION 
 

Rice is the most important grain crop in the Philippines, employing about 2.5 million 
Filipinos. The average rice farm size is 1.5 to 2.0 hectares per farm family with the average 
yield per hectare below 4.0 tons. In 2018, Philippine’s rice production was 14,347,993 metric 
tons for irrigated system and 4,718,100 metric tons for rainfed. The area harvested for rice 
totalled 4,800,406 hectares, of which 3,286,152 hectares irrigated and 1,514,253 rainfed. 
Computed total harvest to area harvested is 3.972 tons per hectare. CALABARZON region 
produced 336,835 metric tons for irrigated and 83,397 metric tons for rainfed. Batangas 
province, where Padre Garcia is located, produced 32,390 metric tons for irrigated system 
and 14,919 metric tons for rainfed (Philippine Statistics Authority, 2018). 

The country’s average rice production is very low, with only 3.972 tons per hectare grain 
yield in 2018. In many developing countries, yields of irrigated rice are only about 4 to 6 
tons/ha, while the potential yield of modern rice varieties is 10 to 11 tonnes per hectare 
under tropical humid conditions (FAO, 2004). 

 
There is a need to increase the production of palay either by improving the agronomic 
systems, breeding, and/or nutrient use efficiency. 

 
Root exudates refer to various compounds secreted or released from different parts of 
roots to the rhizosphere environment during plant growth (Berlanas et al., 2019; 
Korenblum et al., 2020). Root exudates are the general term for organic compounds 
released from roots to growth media during plant growth and development, accounting for 
5–21% of plant photosynthetic products (Wang et al., 2021), including low molecular 
weight primary metabolites (especially sugars, amino acids and organic acids) and 
secondary metabolites (phenols, flavonoids and terpenoids) (Doidy et al., 2012; Sharma et 
al., 2016; Snowden et al., 2015). Root exudates are important carriers for material 
exchange and information transfer between plants and soil, key factors for maintaining the 
vitality and function of the rhizosphere microecosystem, and important components of the 
rhizosphere material cycle (Bakker et al., 2013; Snowden et al., 2015).  Root exudates play 
an important role in rhizosphere element circulation, plant nutrient absorption and 
rhizosphere microbial community shaping (Ding et al., 2022). Root exudates improve soil 
moisture and nutrient bioavailability and plant growth by altering rhizosphere physical, 
chemical or biological properties. Root secretion activities enable plants to adapt to and 
gradually change the soil environment in which roots are exposed (Sasse et al., 2018; 
Sharma et al., 2016). 

 
Root exudates are important carriers for information transfer and energy exchange between 
plants and soil. It has become one of the hot spots to study the interaction mechanism 
between plant root exudates and rhizosphere microorganisms. 

In general, plant roots can affect the population structure and diversity of rhizosphere 
microorganisms by regulating the type and quantity of root exudates. The rhizosphere 
microorganisms affect the secretion of roots by changing the characteristics of rhizosphere 

https://www.sciencedirect.com/topics/immunology-and-microbiology/root-exudate
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/rhizosphere
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/low-molecular-weight
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/low-molecular-weight
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/flavonoid
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/microbial-communities
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/bio-availability
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/micro-organism
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soil, thus affecting the growth and development of plants. It is of great significance to study 
the interaction mechanism between plant root exudates and rhizosphere microorganisms 
for soil ecosystem function, biological invasion control and agricultural ecological function 
improvement. From an agricultural point of view, not only can reduce the use of pesticides 
and fertilizers, but also to crops to high yield, high quality, and healthy development goals, 
to contribute to solving the food crisis. 

 
OBJECTIVES 

 
The general objective of the trial is to demonstrate improvement on the growth and grain 
yield of open pollinated paddy rice with reduced fertilizers. 

Specifically, the trial aimed at 
1. Evaluate the agronomic data of rice as affected by NEB applications, 
2. Evaluate the increase in yield using NEB applied as seek soak, blended to 

fertilizers and applied as foliar at varying rates, and 
3. Compare the effects of NEB, LOT 801 and NEB, LOT 768 

 
 

 
RESEARCH METHODOLOGY 

Experimental Site 

The experimental site is located in Barangay Cawongan, Padre Garcia, Batangas. The site is 
usually planted with lowland rice and vegetables. The soil series in Padre Garcia are 
Guadalupe series and Lipa series. The experimental site has a textural classification of Clay. 
The area is flat and accessible for monitoring. Irrigation is available almost any time of the 
year coming irrigation system. 

 
 

Selection of Crop Variety 

The rice variety used in the study is NSIC-RC216.  If direct-seeded, average yield is 5.7 t/ha 
and maximum yield is 9.3 t/ha. Matures in 104 days. Height is 92 cm. Intermediate reaction 
to bacterial leaf blight. Susceptible to blast and tungro. Moderately resistant to brown 
planthopper and green leafhopper. 
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Experimental Treatments 
 

Table 1 presents the summary of treatment evaluated in this study indicating the amount 
and type of NEB and time of application. 

 

 
Table 1. Treatment Summary 

 

 
FERTILIZER NEB SEED SOAK SOIL APPS FOLIAR APPS 

T1 8 bags/ha 
5 bags urea + 3 bags NPK 

CONTROL 
NO NEB 

---------- ---------- ---------- 

T2 7 bags/ha 
3.5 bags urea + 3.5 bags NPK 

CONTROL 
NO NEB 

---------- ---------- ---------- 

T3 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

CONTROL 
NO NEB 

---------- ---------- ---------- 

T4 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 1 ml/kg 
SEED SOAK                      

LOT 801 

---------- 25 ml/16L 
3 APPS: 30, 50, 70 DAS 

LOT 801 

T5 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- ---------- 25 ml/16L 
4 APPS: 30, 40, 50, 70 DAS 

LOT 801 

T6 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 375 ml/ha x 2 apps 
Basal and tillering 

---------- 

T7 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 500 ml/ha x 2 apps 
Basal and tillering 

---------- 

T8 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 750 ml/ha x 2 apps 
Basal and tillering 

---------- 

T9 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 333 ml/ha x 3 apps 
Basal, tillering, panicle initiation 

---------- 

T10 5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

LOT 768 2 ml/kg 
SEED SOAK                          

LOT 768 

---------- 5 ml/16L 
4 APPS: 30, 40, 50, 70 DAS 

LOT 768 

 
 

 
Experimental Design 

 
The experiment was laid out in randomized complete block design with four replications. 
Each experimental unit has an area of 25sqm with a dimension of 5m x 5m. 
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Application of Treatments 
 

Seed soaking, foliar application, fertilizer application, NEB blending to 14-14-14 as basal, 
NEB blending on urea at tillering stage, and NEB blending on urea at panicle initiation are 
shown in Tables 2 to 7. 

 
Table 2. Seed soaking 

Treatments Dry Seed Req’d NEB 

NO NEB SEED SOAK 

T1 – T3, T5 – T9 

11 kg 

Dry seed 

NO NEB 

1 ml/kg SEED SOAK 

T4 

2 kg 

Dry seed 

2 ml LOT 801 

2 ml/kg SEED SOAK 

T10 

2 kg 

Dry seed 

4 ml LOT 768 

 
 

Cultural Management 

The experimental field was plowed, harrowed and levelled using a hand-held tractor. Small 
paddy plots measuring 5m x 5m were made manually using spade. A total of 40 paddy plots 
were established. An irrigation canal was constructed in between blocks to avoid 
contamination. 

 
The usual water management practices for irrigated rice were followed. After emergence, 
water level was maintained at 3cm, and was gradually increased to 5-10cm (with increasing 
plant height) and remained there until the field was drained 7-10 days before harvest. To 
avoid contamination between plots, canals were dugout between blocks. The plots were 
allowed to dry up before each fertilizer applications. 

 
Weeds were removed with a manual weeder immediately after fertilizer applications. Spot 
weeding was done whenever necessary. Regular monitoring of the rice plants was done to 
prevent disease outbreak. Infected plants showing unusual signs such as white or yellow 
streaks on the leaves, stunting, burning and tungro symptoms were immediately removed 
and burn. Insect infestation was managed by applying insecticides appropriate to the target 
insect pest 



RICE 247:  Application of NEB root exudates to increase 

rice grain yield with 30-50% reduced fertilizers in Batangas, Philippines 

7 | P a g e 

 

 

Table 3. Foliar application summary 
 

 
FERTILIZER NEB FOLIAR RATE 

    

T1 8 bags/ha 

5 bags urea + 3 bags NPK 

CONTROL 
NO NEB 

---------- 

T2 7 bags/ha 

3.5 bags urea + 3.5 bags NPK 

CONTROL 
NO NEB 

---------- 

T3 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

CONTROL 
NO NEB 

---------- 

T4 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 25 ml/16L 
3 APPS: 30, 50, 70 DAS 

LOT 801 

T5 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 25 ml/16L 
4 APPS: 30, 40, 50, 70 DAS 

LOT 801 

T6 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 

T7 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 

T8 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 

T9 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 801 ---------- 

T10 5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

LOT 768 5 ml/16L 

4 APPS: 30, 40, 50, 70 DAS 
LOT 768 
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Table 4. Fertilizer application per plot 

 
FERTILIZER BASAL TILLERING PANICLE 

INITITATION 

     

T1 8 bags/ha 
5 bags urea + 3 bags       

NPK/ha 

375 grams NPK/plot 

150 kg NPK /ha 

313 grams urea/plot 
125 kg urea/ha 

313 grams urea/plot 
125 kg urea/ha 

T2 7 bags/ha 
3.5 bags urea + 3.5 

bags NPK/ha 

438 grams NPK /plot 

175 kg NPK /ha 

219 grams urea/plot 

87.5 kg urea/ha 

219 grams urea/plot 
87.5 kg urea/ha 

T3 – 
T10 

5 bags/ha 
2.5 bags urea + 2.5 

bags NPK/ha 

313 grams NPK /plot 

125 kg NPK /ha 

156 grams urea/plot 

62.5 kg urea/ha 

156 grams urea/plot 
62.5 kg urea/ha 

 
 

 
Harvesting 

 
The rice grains were harvested manually when the grains is 80-85% straw colored. Each plot 
was harvested separately per treatment and replicates. The grains were manually harvested 
using a sickle. Yield and yield data were measured from the net plot. Threshing was also done 
manually. After threshing, the grains were cleaned by winnowing. 

 

 
Data Gathered 

1. Weight of 100 seedlings at 35 DAS and 20 hills at 60 DAS. At 35 DAS, 25 plants from 

each plot were carefully uprooted using spade. The roots were cleaned from soil. The 

measurement was repeated at 60 DAS on five uprooted hills per plot. 

2. Tiller count at 60 DAS and at harvest. The number of tillers was counted on 20 plants 
each plot. The averages represented the tiller count per plant. 

3. Panicle count at harvest. The number of panicles was counted on 20 plants each plot. 
The averages represented the panicle count per plant. 

4. Plant height. The height of the 20 hills was measured from the base of the plant up to the 

highest part of the rice plants. 
5. Grain yield. Manually threshed grain yield, winnowed and dried to 14 % moisture 

content. 
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Table 5. Blending NEB on 14-14-14 NPK (Basal) 
 

 
NEB NEB Dosage 14-14-14 Blending Rate 

T6 LOT 801 375 ml/ha 125 kg/ha 3 ml/kg 

375 ml NEB ÷ 125 kg T14 

T7 LOT 801 500 ml/ha 125 kg/ha 4 ml/kg 
500ml NEB ÷ 125 kg T14 

T8 LOT 801 750 ml/ha 125 kg/ha 6 ml/kg 

750 ml NEB ÷ 125 kg T14 

T9 LOT 801 333 ml/ha 125 kg/ha 2.7 ml/kg 

333 ml NEB ÷ 125 kg T14 

 
 

 
Table 6. Blending NEB on UREA (Tillering) 

 

 
NEB NEB Dosage UREA Blending Rate 

T6 LOT 801 375 ml/ha 62.5 kg/ha 6 ml/kg 
375 ml NEB ÷ 62.5 kg T14 

T7 LOT 801 500 ml/ha 62.5 kg/ha 8 ml/kg 
500 ml NEB ÷ 62.5 kg T14 

T8 LOT 801 750 ml/ha 62.5 kg/ha 12 ml/kg 
750 ml NEB ÷ 62.5 kg T14 

T9 LOT 801 333 ml/ha 62.5 kg/ha 5.3 ml/kg 
333 ml NEB ÷ 62.5 kg T14 



RICE 247:  Application of NEB root exudates to increase 

rice grain yield with 30-50% reduced fertilizers in Batangas, Philippines 

10 | P a g e 

 

 

Table 7. Blending NEB on UREA (Panicle initiation) 
 

 
NEB NEB Dosage UREA Blending Rate 

T9 LOT 801 333 ml/ha 62.5 kg/ha 5.3 ml/kg 
333 ml NEB ÷ 62.5 kg T14 

 
 
 
 

 
Statistical Analysis 

Data were subjected to statistical analysis using the Statistical Tool for Agricultural Research 
(STAR) package following the RCBD experimental design and the differences among 
treatment means were compared using the LSD Test at 5% significant level. 
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RESULTS AND DISCUSSION 
 

Inbreed paddy rice variety, NSIC-RC216, was sown is prepared land on June 4, 2023. The 
trial was conducted in Barangay Cawongan, Padre Garcia, Batangas. All treatments applied 
with NEB received a total of 5 bags fertilizer, and were compared to three controls (8 bags, 
7 bags and 5 bags fertilizers). NEB was applied as seed soak, blended with fertilizers, 
and/or foliar at varying levels and frequency of application. 

 
A week after sowing rice seeds, heavy rains poured on the rice fields. Following the heavy 
rains was a few weeks dry spell. Brown plant hoppers and snails infested the rice fields 
during the early vegetative stage and were managed by the application of appropriate 
pesticide. 

Twenty-five plants per plot were uprooted to be weighed at 35 DAS (July 9, 2023). At 60 DAS 
(August 3, 2023), five hills were uprooted per plot, also to be weighed. Number of tillers were 
counted at tillering stage and on harvest. Panicle count and plant height were observed 
during harvest day. From a net plot of 4m x 4m, the grain yield was measured to represent 
yield per hectare.   The trial was concluded on September 22, 2023. 

 
Atmospheric temperature data 

During the conduct of the trial, the highest temperature recorded was 36OC which was 
recorded on June 17 and 23, July 1, 5, 6 and 7, 2023, while the lowest was 24OC recorded on 
July 10, 22, 23, 29 and 30, and August 31, 2023. Most of the rice is currently cultivated in 
regions where temperatures are above the optimal for growth (28/22 °C). Any further 
increase in mean temperature or episodes of high temperatures during sensitive stages may 
reduce rice yields drastically. In tropical environments, high temperature is already one of 
the major environmental stresses limiting rice productivity, with relatively higher 
temperatures causing reductions in grain weight and quality.  Refer to graphs A to D for 
June to September 2023 temperatures. 
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Graph A. June 2023 temperature (source: accuweather.com) 

 
 

Graph B. July 2023 temperature (source: accuweather.com) 
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Graph C. August 2023 temperature (source: accuweather.com) 

 
 
 

 
Graph D. September 2023 temperature (source: accuweather.com) 
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Weight of Plants at 35 and 60 DAS 
 

Based on statistical analysis done on the weights of plants at 35 DAS, the heaviest weight of 
100 plants came from Treatment 8 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 
750mL/ha LOT 801 at 2 application) with 22.64g. Statistically similar were Treatment 6 (2.5 
bags urea + 2.5 bags 14-14-14 + soil application 375mL/ha LOT 801 at 2 applications), 
Treatment 7 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 500mL/ha LOT 801 at 2 
applications), Treatment 9 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 333mL/ha 
LOT 801 at 3 applications) and Treatment 10 (2.5 bags urea + 2.5 bags 14-14-14 + seed coat 
LOT 768 + foliar 5mL/16L at 4 applications) with 20.84g, 21.60g, 20.95g, and 21.95g, 
respectively. The least was observed from Treatment 3 (2.5 bags urea + 2.5 bags 14-14-14) 
with 12.24g. 

For the statistical analysis at 60 DAS, Treatment 8 (2.5 bags urea + 2.5 bags 14-14-14 + soil 
application 750mL/ha LOT 801 at 2 application) was measured to have the greatest weight 
of 189.75g, and is statistically similar to Treatment 7 (2.5 bags urea + 2.5 bags 14-14-14 + 
soil application 500mL/ha LOT 801 at 2 application) with 168.19g. The least came from the 
Treatment 1 (5 bags urea + 3 bags 14-14-14), Treatment 2 (3.5 bags urea + 3.5 bags 14-14- 
14) and Treatment 3 (2.5 bags urea + 2.5 bags 14-14-14) with 93.44g, 84.81g and 70.44g, 
respectively. Refer to Table 8 for the weight of 100 seedlings at 35 DAS and 20 hills at 60 DAS. 

 
Tiller Count at Tillering Stage and at Harvest 

At tillering stage, the greatest number of tillers came from Treatment 8 (2.5 bags urea + 2.5 
bags 14-14-14 + soil application 750mL/ha LOT 801 at 2 application) with 7.34 tillers. 
Coming second is Treatment 10 (2.5 bags urea + 2.5 bags 14-14-14 + seed coat LOT 768 + 
foliar 5mL/16L at 4 applications) with 6.60 tillers and immediately following is Treatment 7 
(2.5 bags urea + 2.5 bags 14-14-14 + soil application 500mL/ha LOT 801 at 2 application) 
with 6.07 tillers. The least came from Treatment 2 (3.5 bags urea + 3.5 bags 14-14-14) and 
Treatment 3 (2.5 bags urea + 2.5 bags 14-14-14) with 4.47 and 4.20 tillers, respectively. 

 
At harvesting stage, the greatest number of tillers came from Treatment 8 (2.5 bags urea + 
2.5 bags 14-14-14 + soil application 750mL/ha LOT 801 at 2 application) with 7.73 tillers. 
Coming second is Treatment 7 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 
500mL/ha LOT 801 at 2 application) with 6.53 tillers. Ranked third to have greatest tillers 
at harvest are Treatment 5 (2.5 bags urea + 2.5 bags 14-14-14 + foliar 25mL/16L LOT 801 
at 4 applications), Treatment 6 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 
375mL/ha LOT 801 at 2 applications), Treatment 9 (2.5 bags urea + 2.5 bags 14-14-14 + soil 
application 333mL/ha LOT 801 at 3 applications) and Treatment 10 (2.5 bags urea + 2.5 bags 
14-14-14 + seed coat LOT 768 + foliar 5mL/16L at 4 applications) with 5.51, 5.49, 5.58 and 
5.70 tillers, respectively. The least came from Treatment 3 (2.5 bags urea + 2.5 bags 14-14- 
14) with 3.53 tillers. See Table 9 for the tiller count at tillering stage and at harvesting stage. 
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Table 8. Weight of 100 seedlings at 35 DAS and 20 hills at 60 DAS 

 
 

 
Treatment Fertilizer NEB Seed Soak Soil Apps Foliar Apps 

wt of 100 
seedslings 
35 DAS, g 

wt of 20 
hills 60 DAS, 

g 
 

 

5 bags/ha 
T1 + 3 bags 

NPK 
3.5 bags 

T2 urea + 3.5 
bags NPK 
2.5 bags 

T3 urea + 2.5 
bags NPK 

CONTROL 
NO NEB 

 
CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

 
cd 93.44 ef 

 

 
e 84.81 ef 

 

 
e 70.44 f 

 
19.25 bcd 104.94 de 

 

 
18.35 d 113.56 de 

 

20.84 
 

 
21.60 

 

 
22.64 

abcd 
 
 

 
abc 
 
 

 
a 

125.06 cd 
 

 
168.19 ab 

 

 
189.75 a 

 

 
20.95 abcd 145.91 bc 

 

 
21.95 ab 158.13 b 

cv 10.57 16.22 

 2.5 bags  1 ml/kg  25 ml/16L 
T4 urea + 2.5 LOT 801 SEED SOAK ---------- 3 APPS: 30, 50, 70 
 bags NPK  LOT 801  DAS LOT 801 
 2.5 bags    25 ml/16L 
T5 urea + 2.5 LOT 801 ---------- ---------- 4 APPS: 30, 40, 50, 
 bags NPK    70 DAS LOT 801 

 
T6 

2.5 bags 
urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

375 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T7 

 
LOT 801 

 
---------- 

500 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T8 

 
LOT 801 

 
---------- 

750 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T9 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

333 ml/ha x 3 apps 
Basal, tillering, 

panicle initiation 

 
---------- 

 
T10 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 768 

2 ml/kg 
SEED SOAK 

LOT 768 

 
---------- 

5 ml/16L 
4 APPS: 30, 40, 50, 

70 DAS LOT 768 

 

---------- ---------- ---------- 18.88 

 
---------- 

 
---------- 

 
---------- 

 
14.25 

 
---------- 

 
---------- 

 
---------- 

 
12.24 
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Table 9. Tiller counts at tillering stage and at harvest 
 

 
Treatment Fertilizer NEB Seed Soak Soil Apps Foliar Apps 

 

 
Tiller Count 
at Tillering 

Stage 

 
 

 
Tiller Count 
at Harvest 

 

 

5 bags urea 
T1 + 3 bags 

NPK 
3.5 bags 

T2 urea + 3.5 
bags NPK 
2.5 bags 

T3 urea + 2.5 
bags NPK 

CONTROL 
NO NEB 

 
CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

 
g 4.40 e 

 

 
h 4.29 e 

 

 
h 3.53 f 

 
5.22 ef 5.07 d 

 

 
5.06 fg 5.51 cd 

 

5.37 de 
 

 
6.07 c 

 

 
7.34 a 

5.49 cd 
 

 
6.53 b 

 

 
7.73 a 

 

 
5.64 d 5.58 c 

 

 
6.60 b 5.70 c 

cv 3.88 5.96 

 2.5 bags  1 ml/kg  25 ml/16L 
T4 urea + 2.5 LOT 801 SEED SOAK ---------- 3 APPS: 30, 50, 70 
 bags NPK  LOT 801  DAS LOT 801 
 2.5 bags    25 ml/16L 
T5 urea + 2.5 LOT 801 ---------- ---------- 4 APPS: 30, 40, 50, 
 bags NPK    70 DAS LOT 801 

 
T6 

2.5 bags 
urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

375 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T7 

 
LOT 801 

 
---------- 

500 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T8 

 
LOT 801 

 
---------- 

750 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T9 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

333 ml/ha x 3 apps 
Basal, tillering, 

panicle initiation 

 
---------- 

 
T10 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 768 

2 ml/kg 
SEED SOAK 

LOT 768 

 
---------- 

5 ml/16L 
4 APPS: 30, 40, 50, 

70 DAS LOT 768 

 

---------- ---------- ---------- 4.78 

 
---------- 

 
---------- 

 
---------- 

 
4.47 

 
---------- 

 
---------- 

 
---------- 

 
4.20 
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Panicle Count and Plant Height at Harvest 
 

The greatest panicle count was observed in Treatment 8 (2.5 bags urea + 2.5 bags 14-14-14 
+ soil application 750mL/ha LOT 801 at 2 application) with 6.05 panicles. Coming second is 
Treatment 7 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 500mL/ha LOT 801 at 2 
application) with 5.10 panicles. Ranked third are Treatment 5 (2.5 bags urea + 2.5 bags 14- 
14-14 + foliar 25mL/16L LOT 801 at 4 applications), Treatment 6 (2.5 bags urea + 2.5 bags 
14-14-14 + soil application 375mL/ha LOT 801 at 2 applications), Treatment 9 (2.5 bags 
urea + 2.5 bags 14-14-14 + soil application 333mL/ha LOT 801 at 3 applications) and 
Treatment 10 (2.5 bags urea + 2.5 bags 14-14-14 + seed coat LOT 768 + foliar 5mL/16L at 4 
applications) with 4.30, 4.28, 4.35 and 4.43 panicles, respectively. The least came from 
Treatment 3 (2.5 bags urea + 2.5 bags 14-14-14) with 2.75 panicles. 

Data on plant height reveal that there are no significant differences among treatments with 
96.25 cm as the tallest and 92.40 as the smallest. See Table 10 for the panicle count and plant 
height at harvest. 

 
Grain Yield 

 
Based on the statistical analysis done on the data on grain yield, the greatest yield came from 
Treatment 8 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 750mL/ha LOT 801 at 2 
application) with 7.00 tons per hectare, and is statistically similar with the yield of Treatment 
7 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 500mL/ha LOT 801 at 2 application) 
with 6.52 tons per hectare. Treatment 6 (2.5 bags urea + 2.5 bags 14-14-14 + soil application 
375mL/ha LOT 801 at 2 applications) was observed to have a grain yield of 6.03 tons per 
hectare, Treatment 5 (2.5 bags urea + 2.5 bags 14-14-14 + foliar 25mL/16L LOT 801 at 4 
applications) with 5.84 tons per hectare and Treatment 10 (2.5 bags urea + 2.5 bags 14-14- 
14 + seed coat LOT 768 + foliar 5mL/16L at 4 applications) with 5.59 tons per hectare. The 
least yield came from Treatment 3 (2.5 bags urea + 2.5 bags 14-14-14) with 4.19 tons per 
hectare. See Table 11 for grain yield. 

 
 
 
 

CONCLUSION AND RECOMMENDATION 
 

It is concluded that NEB improved the growth and grain yield of inbred paddy rice with 
reduced fertilizers. It is further concluded that growth parameters of rice is greater than the 
control treatments. Comparing the effects of NEB LOT 801 and 768, the effects of 801 is 
greater than 768 but both of them outperformed the control treatments even at reduced 
fertilizer rate. 



RICE 247:  Application of NEB root exudates to increase 

rice grain yield with 30-50% reduced fertilizers in Batangas, Philippines 

18 | P a g e 

 

 

Soaking the seeds with NEB LOT 801 with foliar application of 25mL/16L at 30, 50 and 70 
DAS improved the yield of rice by 17% when compared with no NEB application at the same 
fertilizer rates. Foliar application of NEB LOT 801 at 25mL/16L on 30, 40, 50 and 70 DAS 
improved the yield of rice by 39%. Blending NEB LOT 801 to 14-14-14 at basal and 46-0-0 
as sidedress at tillering stage at 375mL per hectare increased the yield of palay by 44%, at 
500mL by 56%, and at 750mL by 67%. Blending NEB LOT 801 to 14-14-14 at basal, 46-0-0 
at tillering and panicle initiation increased the yield by 24%. Soaking seeds and foliar 
application of NEB LOT 768 at 30, 40, 50 and 70 DAS increased the yield of palay by 33%. 

 
Indigenous nutrients in the soil may play a crucial role in the growth and development of 
plants, hence, it is recommended to consider analyzing the soil and utilize the results of the 
analysis in computing the fertilizers to be applied to rice plants. 
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Table 10. Panicle count and plant height at harvest 

 

Treatment Fertilizer NEB Seed Soak Soil Apps Foliar Apps 
Panicle

 
Count 

 

 
Plant 

Height, cm 
 

 

5 bags urea 
T1 + 3 bags 

NPK 
3.5 bags 

T2 urea + 3.5 
bags NPK 
2.5 bags 

T3 urea + 2.5 
bags NPK 

 
CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

e 92.73 

e 93.00 

f 93.78 

 
3.95 d 93.55 

 

 
4.30 cd 92.40 

 
 cd 

4.28 
 

 
5.10 b 

 

 
6.05 a 

96.25 
 

 
95.03 

 

 
93.29 

4.35 c 94.61 

4.43 c 93.90 

cv 6.15 3.37 

 2.5 bags  1 ml/kg  25 ml/16L 
T4 urea + 2.5 LOT 801 SEED SOAK ---------- 3 APPS: 30, 50, 70 
 bags NPK  LOT 801  DAS LOT 801 
 2.5 bags    25 ml/16L 
T5 urea + 2.5 LOT 801 ---------- ---------- 4 APPS: 30, 40, 50, 
 bags NPK    70 DAS LOT 801 

 
T6 

2.5 bags 
urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 
2.5 bags 

urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

375 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T7 

 
LOT 801 

 
---------- 

500 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T8 

 
LOT 801 

 
---------- 

750 ml/ha x 2 apps 
Basal and tillering 

 
---------- 

 
T9 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 801 

 
---------- 

333 ml/ha x 3 apps 
Basal, tillering, 

panicle initiation 

 
---------- 

 
T10 

2.5 bags 
urea + 2.5 
bags NPK 

 
LOT 768 

2 ml/kg 
SEED SOAK 

LOT 768 

 
---------- 

5 ml/16L 
4 APPS: 30, 40, 50, 

70 DAS LOT 768 

 

---------- ---------- ---------- 3.45 

 
---------- 

 
---------- 

 
---------- 

 
3.33 

 
---------- 

 
---------- 

 
---------- 

 
2.75 
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Table 11. Grain yield, tons/ha 
 

Treatment Fertilizer NEB Seed Soak Soil Apps Foliar Apps 
Grain Yield,

 
t/ha 

 

 

5 bags urea 

T1 + 3 bags 

NPK 

3.5 bags 

T2 urea + 3.5 

bags NPK 

2.5 bags 

T3 urea + 2.5 

bags NPK 

CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

 
CONTROL 

NO NEB 

 

 
de 

 
 
 

 
fg 

 
 
 

 
g 

 
 
 

 

4.89 ef 
 

 
5.84 c 

 

 bc 

6.03 
 

 
6.52 ab 

 

 
7.00 a 

 

 
5.18 de 

 

 
5.59 cd 

cv 7.51 

 2.5 bags  1 ml/kg  25 ml/16L 

T4 urea + 2.5 LOT 801 SEED SOAK ---------- 3 APPS: 30, 50, 70 
 bags NPK  LOT 801  DAS LOT 801 
 2.5 bags    25 ml/16L 

T5 urea + 2.5 LOT 801 ---------- ---------- 4 APPS: 30, 40, 50, 
 bags NPK    70 DAS LOT 801 

 
T6 

2.5 bags 

urea + 2.5 

bags NPK 

2.5 bags 

urea + 2.5 

bags NPK 

2.5 bags 
urea + 2.5 

bags NPK 

 
LOT 801 

 
---------- 

375 ml/ha x 2 apps 

Basal and tillering 

 
---------- 

 
T7 

 
LOT 801 

 
---------- 

500 ml/ha x 2 apps 

Basal and tillering 

 
---------- 

 
T8 

 
LOT 801 

 
---------- 

750 ml/ha x 2 apps 

Basal and tillering 

 
---------- 

 
T9 

2.5 bags 
urea + 2.5 

bags NPK 

 
LOT 801 

 
---------- 

333 ml/ha x 3 apps 

Basal, tillering, 
panicle initiation 

 
---------- 

 
T10 

2.5 bags 
urea + 2.5 

bags NPK 

 
LOT 768 

2 ml/kg 

SEED SOAK 

LOT 768 

 
---------- 

5 ml/16L 

4 APPS: 30, 40, 50, 
70 DAS LOT 768 

 

---------- ---------- ---------- 5.10 

 
---------- 

 
---------- 

 
---------- 

 
4.33 

 
---------- 

 
---------- 

 
---------- 

 
4.19 
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Appendix Table 1. Weight of 100 seedlings, g, of direct-seeded palay (Rice 247) , Cawongan, Padre 

Garcia, Batangas, September, 2023 

 
 

TREATMENT Weight, g TREATMENT  TREATMENT 

 

 

T1 
8 bags/ha 

5 bags urea + 3 bags NPK 

T2 
7 bags/ha 

3.5 bags urea + 3.5 bags NPK 

REP I REP II REP III REP IV TOTAL MEAN 

 
cd 

15.92 16.02 24.35 19.23 75.51 18.88 

e 

13.92 13.00 14.01 16.06 56.98 14.25 

e 
 

 
bcd 

 

 
d 

 

 
abcd 

 

 
abc 

 

 
a 

 

 
abcd 

 

 
ab 

 

 

Rep Total 193.395 192.125 196.03 182.17  

Grand total     763.72 

Grand mean     190.93 

cv 10.57      

 
ANOVA TABLE 

Response Variable: weight 
 

Source DF Sum of Square Mean Square F Value Pr(> F) 

Block 3 
 

11.0252 3.6751 
 

0.90 0.4529 

Treatment 9  418.4111 46.4901  11.41 0.0000 

Error 27  109.9810 4.0734    

Total 39  539.4173     

 

Summary Statistics 
 

CV(%) weight Mean 
 

10.57 19.09 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

T3 
5 bags/ha 

2.5 bags urea + 2.5 bags NPK 
12.78 12.07 13.09 11.02 48.95 12.24 

T4 
 

21.29 22.07 15.74 17.88 76.98 19.25 

T5 
 

17.84 18.71 18.09 18.78 73.42 18.35 

T6 
 

21.38 22.58 21.64 17.77 83.37 20.84 

T7 
 

22.82 22.09 22.57 18.91 86.38 21.60 

T8 
 

24.21 21.28 22.60 22.46 90.54 22.64 

T9 
 

20.46 22.13 22.69 18.52 83.79 20.95 

T10 
 

22.79 22.20 21.28 21.56 87.82 21.95 
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Appendix Table 2. Weight of 20 hills, g, of direct-seeded palay (Rice 247) , Cawongan, Padre Garcia, 

Batangas, September, 2023 

 

Weight, g TREATMENT  TREATMENT 

 

 
T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

 

Rep Total 1587 1288 1043.63 1098.25  

Grand total     5,016.88 

Grand mean     1,254.22 

cv 16.22      

 
ANOVA TABLE 

Response Variable: weight 
 

Source DF Sum of Square Mean Square F Value Pr(> F) 
 

Block 3 18056.0512 6018.6837 14.55 0.0000 

Treatment 9 54847.5879 6094.1764 14.73 0.0000 

Error 27 11169.1324 413.6716  

Total 39 84072.7715   

 

Summary Statistics 
 

CV(%) weight Mean 
 

16.22 125.42 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

TREATMENT 
REP I REP II REP III REP IV TOTAL MEAN 

 

8 bags/ha 
5 bags urea + 3 bags NPK 

 

115.00 
 

80.50 
 

92.00 
 

86.25 
 

373.75 

 

 
ef 

93.44 

7 bags/ha 
3.5 bags urea + 3.5 bags NPK 

103.50 69.00 86.25 80.50 339.25 
ef 

84.81 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

86.25 57.50 80.50 57.50 281.75 
f 

70.44 

 
143.75 86.25 92.00 97.75 419.75 

de 

104.94 

 
155.25 97.75 97.75 103.50 454.25 

de 

113.56 

 
172.50 109.25 103.50 115.00 500.25 

cd 

125.06 

 
201.25 201.25 126.50 143.75 672.75 

ab 

168.19 

 
230.00 230.00 143.75 155.25 759.00 

a 

189.75 

 
184.00 172.50 106.38 120.75 583.63 

bc 

145.91 

 
195.50 184.00 115.00 138.00 632.50 

b 

158.13 
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Appendix Table 3. Tiller count at tillering syage of direct-seeded palay (Rice 247) , Cawongan, Padre 

Garcia, Batangas, September, 2023 

 

Weight, g TREATMENT  TREATMENT 

 

 
T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

 

Rep Total 52.198 50.7 56.5939 59.5436 

Grand total 219.04 

Grand mean 54.76 

cv 3.88 

 
ANOVA TABLE 

Response Variable: Count 
 

Source DF Sum of Square Mean Square F Value Pr(> F) 
 

Block 3 4.9271 1.6424 36.42 0.0000 

Treatment 9 33.9724 3.7747 83.72 0.0000 

Error 27 1.2174 0.0451   

Total 39 40.1170    

 

Summary Statistics 
 

CV(%) Count Mean 
 

3.88 5.48 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

TREATMENT 
REP I REP II REP III REP IV TOTAL MEAN 

 

8 bags/ha 
5 bags urea + 3 bags NPK 

 

4.89 
 

4.10 
 

4.94 
 

5.20 
 

19.13 

 

 
g 

4.78 

7 bags/ha 
3.5 bags urea + 3.5 bags NPK 

4.40 4.00 4.62 4.86 17.88 
h 

4.47 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

4.20 3.70 4.35 4.57 16.82 
h 

4.20 

 
5.00 4.80 5.39 5.67 20.86 

ef 

5.22 

 
4.91 4.60 5.23 5.50 20.24 

fg 

5.06 

 
5.10 5.00 5.56 5.84 21.50 

de 

5.37 

 
5.30 6.10 6.27 6.60 24.27 

c 

6.07 

 
7.20 6.60 7.59 7.99 29.38 

a 

7.34 

 
5.10 5.50 5.83 6.13 22.56 

d 

5.64 

 
6.10 6.30 6.82 7.18 26.40 

b 

6.60 
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Appendix Table 4. Number of tillers at harvest, of direct-seeded palay (Rice 247) , Cawongan, Padre 

Garcia, Batangas, September, 2023 

 
 
 
 
 

 
5 bags urea + 3 bags NPK 

 
3.5 bags urea + 3.5 bags NPK 

 
 

 
d 

 

 
cd 

 

 
cd 

 

 
b 

 

 
a 

 

 
c 

 

 
c 

 

 

Rep Total 56.3 56.5 56.65 45.87  

Grand total     

Grand mean     53.83 

 
cv: 5.96% 

     

ANOVA TABLE 

Response Variable: Tiller.count 

     

Source DF Sum of Square Mean Square F Value Pr(> F) 
 

Block 3 8.2768 
 

2.7589 26.74 0.0000 
 

Treatment 9 50.4213  5.6024 54.30 0.0000  

Error 27 2.7857 

Total 39 61.4838 

 0.1032    

 

 

Summary Statistics 
 

CV(%) Tiller.count Mean 
 

5.96 5.39 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

 Number of Tillers  TREATMENT TREATMENT 
TREATMENT 

REP I REP II REP III REP IV TOTAL MEAN 

 

T1 
8 bags/ha 

 

5.1 
 

4.2 
 

4.6 
 

3.7 
 

17.61 

 

 
e 

4.40 

T2 
7 bags/ha 

4.8 3.9 4.4 4.1 17.17 
e 

4.29 

T3 
5 bags/ha 4.1 3.2 3.9 3.0 14.12 

f 

3.53 

 
 2.5 bags urea + 2.5 bags NPK  

T4 
 

5.1 5.6 5.3 4.3 20.27 5.07 

T5 
 

5.5 6.1 5.8 4.6 22.05 5.51 

T6 
 

5.6 5.9 5.8 4.7 21.95 5.49 

T7 
 

6.7 7.0 6.9 5.6 26.13 6.53 

T8 
 

7.9 8.4 8.1 6.5 30.93 7.73 

T9 
 

5.7 6.0 5.9 4.7 22.32 5.58 

T10 
 

5.8 6.2 6.0 4.8 22.78 5.70 
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Appendix Table 5. Panicle Count of direct-seeded palay (Rice 247) , Cawongan, Padre Garcia, 

Batangas, September, 2023 

 

Panicle Count TREATMENT  TREATMENT 

 

 
T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

 

Rep Total 43.9 44.2 

Grand total 

Grand mean 

44.1 35.7  
167.90 

 

 
41.98 

 
cv: 6.15% 

    

ANOVA TABLE 

Response Variable: panicle.count 

    

Source DF Sum of Square Mean Square F Value Pr(> F) 
 

Block 3 5.2548 1.7516 26.31 0.0000 
 

Treatment 9 31.2572 3.4730 52.16 0.0000  

Error 27 1.7978 

Total 39 38.3098 

0.0666    

 
Summary Statistics 

 

CV(%) panicle.count Mean 
 

6.15 4.20 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

TREATMENT 
REP I REP II REP III REP IV TOTAL MEAN 

 

8 bags/ha 
5 bags urea + 3 bags NPK 

 

4.0 
 

3.3 
 

3.6 
 

2.9 
 

13.80 

 

 

e 

3.45 

7 bags/ha 
3.5 bags urea + 3.5 bags NPK 

3.7 3.0 3.4 3.2 13.30 
e 

3.33 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

3.2 2.5 3.0 2.3 11.00 
f 

2.75 

 
4.0 4.4 4.1 3.3 15.80 

d 

3.95 

 
4.3 4.8 4.5 3.6 17.20 

cd 

4.30 

 
4.4 4.6 4.5 3.6 17.10 

cd 

4.28 

 
5.2 5.5 5.4 4.3 20.40 

b 

5.10 

 
6.2 6.6 6.3 5.1 24.20 

a 

6.05 

 
4.4 4.7 4.6 3.7 17.40 

c 

4.35 

 
4.5 4.8 4.7 3.7 17.70 

c 

4.43 
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Appendix Table 6. Plant height, cm, of direct-seeded palay (Rice 247) , Cawongan, Padre Garcia, 

Batangas, September, 2023 

 
 

TREATMENT Plant Height TREATMENT  TREATMENT 

 

 

T1 
8 bags/ha 

5 bags urea + 3 bags NPK 

T2 
7 bags/ha 

3.5 bags urea + 3.5 bags NPK 

T3 
5 bags/ha 

2.5 bags urea + 2.5 bags NPK 

REP I REP II REP III REP IV TOTAL MEAN 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

 

Rep Total 922.4 933.4 947.522 950.744 

Grand total 3,754.07 

Grand mean 938.52 

cv 3.37 

 
ANOVA TABLE 

Response Variable: Plant.Height 
 

Source DF Sum of Square Mean Square F Value Pr(> F) 
 

Block 3 51.5060 17.1687 1.71 0.1878 

Treatment 9 48.8900 5.4322 0.54 0.8307 

Error 27 270.5440 10.0201  

Total 39 370.9400   

 

Summary Statistics 
 

CV(%) Plant.Height Mean 
 

3.37 93.85 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

93.4 92.8 94.0 90.7 370.90 92.73 

92.4 92.2 91.7 95.7 372.00 93.00 

92.7 94.7 93.9 93.8 375.10 93.78 

91.8 95.5 95.7 91.2 374.20 93.55 

89.0 89.4 96.8 94.4 369.60 92.40 

94.2 94.7 98.5 97.6 385.00 96.25 

90.5 94.0 96.0 99.6 380.10 95.03 

96.0 86.2 92.5 98.4 373.14 93.29 

94.7 94.8 97.2 91.7 378.42 94.61 

87.7 99.1 91.2 97.6 375.60 93.90 
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Appendix Table 7. Grain yield, tons/hectare, of direct-seeded palay (Rice 247) , Cawongan, Padre 

Garcia, Batangas, September, 2023 

 

Grain Yield TREATMENT  TREATMENT 

 

 
T1 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

T10 

Rep Total 56.143 51.78 56.03 54.69 

Grand total 218.64 

Grand mean 54.66 

cv: 7.51% 

 
ANOVA TABLE 

Response Variable: Grain.Yield 
 

Source DF Sum of Square Mean Square F Value Pr(> F) 

Block 3 
 

1.2363 
 

0.4121 
 

2.44 0.0858 

Treatment 9  29.6549  3.2950  19.54 0.0000 

Error 27  4.5540  0.1687    

Total 39  35.4452      

 

Summary Statistics 
 

CV(%) Grain.Yield Mean 
 

7.51 5.47 
 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

 

TREATMENT 
REP I REP II REP III REP IV TOTAL MEAN 

 

8 bags/ha 
5 bags urea + 3 bags NPK 

 

4.85 
 

4.05 
 

6.63 
 

4.85 
 

20.38 

 

 

de 

5.10 

7 bags/ha 
3.5 bags urea + 3.5 bags NPK 

4.65 4.06 4.16 4.46 17.33 
fg 

4.33 

5 bags/ha 
2.5 bags urea + 2.5 bags NPK 

4.46 3.96 3.96 4.36 16.74 
g 

4.19 

 
5.15 4.46 5.01 4.95 19.57 

ef 

4.89 

 
6.24 5.45 5.94 5.74 23.37 

c 

5.84 

 
6.34 5.45 5.97 6.34 24.10 

bc 

6.03 

 
6.63 6.53 6.34 6.57 26.07 

ab 

6.52 

 
6.83 7.52 6.93 6.73 28.01 

a 

7.00 

 
5.25 4.85 5.45 5.15 20.70 

de 

5.18 

 
5.74 5.45 5.64 5.54 22.37 

cd 

5.59 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T4, NEB LOT 801, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, 25 ml/16L 
foliar at 30, 50 and 70 DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T4, NEB LOT 801, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, 25 ml/16L 
foliar at 30, 50 and 70 DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T4, NEB LOT 801, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, 25 ml/16L 
foliar at 30, 50 and 70 DAS 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T5, NEB LOT 801, 5 bags/ha total 

NEB applied as 25 ml/16L foliar at 30, 40, 50 
and DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T5, NEB LOT 801, 5 bags/ha total 

NEB applied as 25 ml/16L foliar at 30, 40, 50 
and DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T5, NEB LOT 801, 5 bags/ha total 

NEB applied as 25 ml/16L foliar at 30, 40, 50 
and DAS 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T6, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 375 
ml/ha at basal + 375 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T6, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 375 
ml/ha at basal + 375 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T6, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 375 
ml/ha at basal + 375 ml/ha at tillering 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T7, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 500 
ml/ha at basal + 500 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T7, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 500 
ml/ha at basal + 500 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T7, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 500 
ml/ha at basal + 500 ml/ha at tillering 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T8, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 750 
ml/ha at basal + 750 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T8, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 750 
ml/ha at basal + 750 ml/ha at tillering 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T8, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 750 
ml/ha at basal + 750 ml/ha at tillering 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T9, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 333 
ml/ha at basal + 333 ml/ha at tillering + 333 
ml/ha at panicle initiation 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T9, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 333 
ml/ha at basal + 333 ml/ha at tillering + 333 
ml/ha at panicle initiation 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T9, NEB LOT 801, 5 bags/ha total 

NEB blended on fertilizer granules at 333 
ml/ha at basal + 333 ml/ha at tillering + 333 
ml/ha at panicle initiation 

Picture taken at 60 DAS 
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RICE 247 

T1, CONTROL, 8 bags/ha total 

T10, NEB LOT 768, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, plus 5 
ml/16L foliar applications at 30, 40, 50 and 70 
DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T2, CONTROL, 7 bags/ha total 

T10, NEB LOT 768, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, plus 5 
ml/16L foliar applications at 30, 40, 50 and 70 
DAS 

Picture taken at 60 DAS 

 

 

RICE 247 

T3, CONTROL, 5 bags/ha total 

T10, NEB LOT 768, 5 bags/ha total 

NEB applied as 1 ml/kg seed soak, plus 5 
ml/16L foliar applications at 30, 40, 50 and 70 
DAS 

Picture taken at 60 DAS 
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