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Abstract: A number of organic vegetable farmers in Central Luzon, Philippines grow organic vegetables year round. However, most of them usually 
apply the required amount of organic fertilizer only once during planting. Hence, nutrient requirement of vegetables during vegetative or reproductive 
stages are no longer available. This condition seriously affects the growth and development of vegetables and subsequently affecting the yield 
performance that may result to low yield. In order to reduce the potential effect of nutrient deficiency on organic vegetable production the research aims 
to a) establish frequency of organic fertilizer application employing split application and b) determine the yield performance and net return based on the 
different treatments used. The research was conducted for two consecutive dry seasons (2012 and 2013) under full organic operation system. Results of 
the study showed that two split application of organic fertilizer gave higher yield (5.10 t/ha) compared to single application (3.08 t/ha) and three split 
application (3.48 t/ha) for native bittergourd. Tomato had the highest yield (29.82 t/ha) at two split application of organic fertilizer during the first trial. 
Yield performance during the second trial showed a comparable yield at two split application (39.40 t/ha) and three split application (36.87 t/ha) of 
organic fertilizer. Cost and return analysis on native bittergourd showed that two split application of organic fertilizer gave high return on expenses of 
167.91% and 137.21% during the first and second trial, respectively. Whereas, tomato had the highest return on expenses on basal application of 
organic fertilizer at 430.85% during the first trial while two split applications in the second trial recorded a return on expenses of 587.21%. 
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1. INTRODUCTION 
At present, one of the challenges in agriculture is the 
development of sustainable production technologies that 
can increase productivity but avoid environmental pollution 
and degradation. Due to this concern, appropriate solution 
than can reduce the potential effect of nutrient deficiency on 
organic vegetable production is deemed necessary to 
ensure crop productivity and sustainability particularly 
nutrient management aspect such as frequency of organic 
fertilizer application. Organic agriculture is developing 
rapidly, not only as a result of technological change but to 
combat the effect of global warming and climate change. 
Organic agriculture contributes to sustainable development, 
environmental protection and food safety (IFOAM, 2009). 
However, so much has been said about the benefits of 
using organic fertilizer but still, much needs to be done 
particularly on research aspect to answer arising problem in 
the utilization of organic technologies. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A number of organic vegetable farmers in Central Luzon, 
Philippines grow organic vegetables year round in large 
quantity during dry season because of favorable dry and 
cool weather (Galindez, 2012). However, most of them 
usually apply the required amount of organic fertilizer only 
once during planting (Galindez, 2012). Hence, nutrient 
requirement of vegetables during vegetative or reproductive 
stages are no longer available. This condition seriously 
affects the growth and development of vegetables and 
subsequently affecting the yield performance that may 
result to low yield. In order to reduce the potential effect of 
nutrient deficiency on organic vegetable production, the 
research particularly aims to establish nutrient management 
for organic native bittergourd and tomato production. 
Specifically, it aims to a) establish frequency of organic 
fertilizer application employing split application; and b) 
determine the yield performance and net return based on 
the different treatments used. 
 

2. MATERIALS AND METHODS 
 

2.1 Location of the research 

The research was conducted for two consecutive dry 
seasons (2012 and 2013) under full organic operation 
system at the Ramon Magsaysay-Center for Agricultural 
Resources and Environment Studies (RM-CARES) 
experimental area, Central Luzon State University, Science 
City of Muñoz,Nueva Ecija, Philippines.  
 

2.2 Treatments 
Three treatments were evaluated: T1= basal application of 
organic fertilizer, 10 tons per hectare (t/ha); T2= two split 
application of organic fertilizer, 10 tons per hectare (t/ha); 
and T3= three split application of organic fertilizer, 10 tons 
per hectare (t/ha). 
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2.2 Test crops 
Native bittergourd and tomato (Rosanna variety) were the 
test crops. These two crops were selected because they 
were tested and found to be adapted under organic 
vegetable production system. Two week-old pre-germinated 
seedlings of native bittergourd and tomato were 
transplanted in well prepared plots.Planting distance of 0.50 
meters between hills and 0.75 meters between rows for 
native bittergourdwas followed while the planting distance 
for tomato was0.5 meters between hills and 1 meter 
between rows. 
 

2.3. Experimental design 
Randomized Complete Block Design (RCBD) was used in 
the field lay-out. Each crop was planted in an area 
measuring 2.5 x 15 meters with three replications. The area 
was prepared prior to planting using small tractor to 
cultivate and obtain good soil tilth and to remove weeds. 
The requiredamount of organic fertilizer for each treatment 
was applied per hill before transplanting of seedlings for the 
test crops. The remaining amount of organic fertilizer was 
applied in accordance with the scheduled time based on the 
different treatment (30 days after transplanting (DAT) and 
50 days after transplanting (DAT).  
 

2.4 Source of organic fertilizer 
The organic fertilizer used in this study was produced by 
the RM-CARES with the guaranteed analysis of N is 1.5%, 
P2O5 is 2.00% and K2O is 2.00%. 

 

2.5 Cultural management practices 
To control weeds in the experimental plots, mulching was 
employed in both experimental crop using rice straw. Spot 
weeding was done when there are grown weeds in the 
experimental plots. Irrigation was done at weekly interval. 
The experimental crop was furrow irrigated using water 
pump. The amount of water and duration of irrigation was 
controlled by time. 
 

2.6 Analysis of data 

All data gathered were analyzed using Randomized 
Complete Block Design (RCBD). Comparisons among 
treatment means was done using Duncan’s Multiple Range 
Test (DMRT). 
 

3. RESULTS AND DISCUSSION 
 
Native Bittergourd 
Performance of native bittergourd applied with organic 
fertilizer (10t/ha) at different frequency of application shows 
that vine length did not differ among the different treatments 
evaluated (Table 1). Number of fruits harvested during the 
first and second trial showed that application of organic 
fertilizer at two split application (T2) consistently produced 
the most number of fruits per plant that consequently 
resulted to higher yield harvested per hectare. However, 
during the first trial, split application of organic fertilizer into 
three applications (T3) showed comparable results with two 
split application. Based from these results, it clearly shows 
that two split application of organic fertilizer at the 
recommended rate is sufficient for the native bittergourdto 
sustain the nutrient requirement for its growth and 
development to produce maximum yield compared to the 

application of organic fertilizer at once during planting alone 
(T1) which did notimprove the yield performance of native 
bittergourd.  
 

 
Means having the same letter within a row are not 
significantly different at 5% level of significance.  
 
Cost and return analysis (Table 2) showed that basal 
application of 10 t/ha organic fertilizer (T1) incurred the 
lowest expenses of PhP 8,050.00 to operate 1000 m

2
 of 

native bittergourd while application of OF at10t/ha split into 
two applications (T2) and three applications (T3) had total 
expenses of PhP 8,600.00 and PhP 9,350.00, respectively. 
Highest net income of PhP 14,770.00 was obtained from 
the three split application of OF (T3) during the first trial but 
decreased during the second trial with PhP 4,550.00 net 
income. Two split application of organic fertilizer (T2) 
obtained a net income of PhP 14,440.00 on the first trial 
and PhP 11,800.00 during the second trial with a return on 
expenses of 167.91% and 137.21%, respectively. Income 
derived from single application of organic fertilizer (T1) is 
the lowest among the treatments evaluated. 
 

 
Tomato 
Performance of tomato using the different frequency of 
organic fertilizer application showed no significant 
difference in the number of fruits harvested per plant (Table 
3). However, yield washigh from the plants applied with two 
split application of 10 t/ha during the first (29.82t/ha) and 
second trial (39.40t/ha). However, the yieldfrom plants 
applied with two split application (T2) during the second trial 
is comparable with the yield obtained from plants applied 
with three split of organic fertilizer (T3) of the same rate with 
36.87 t/ha. Application of organic fertilizer at once during 
planting showed comparable yield (24.95t/ha) over the 

Table 1. Agronomic and yield performance of native bittergourd during the 1
st
 and 2

nd
 trial of the  

             study as affected by frequency of  organic fertilizer application. 
 

 
 

Treatment 
Vine 

Length 
(cm) 

No. of 
Harvested 

Fruits/Plant 

No. of Harvested 
Fruits / Plot 

 
Yield (t/ha) 

1st
 

Trial 
2

nd
 

Trial 
1st 

Trial 
2

nd
 

Trial 

1st
 

Trial 
2

nd
 

Trial 

T1-Basal 
   application of OF 

 
82.33

a
 

 
5.00

b
 

 
5.00

c
 

 
41

c
 

 
70

c
 

 
3.27

b
 

 
3.08

b
 

T2-Two split 
    application of OF 

 
90.08

a
 

 
10.00

a
 

 
8.00

a
 

 
79

b
 

 
124

a
 

 
5.76

a
 

 
5.10

a
 

T3-three split 
     application of OF 

 
94.00

a
 

 
     9.00

a
 

 
 6.00

b
 

 
95

a
 

 
87

b
 

 
6.03

a
 

 
3.48

b
 

 

Table 2. Cost and return analysis for 1000 sq. m. native organic bittergourd as affected by frequency of  organic 

               fertilizer application.   
  

  
Particular   

T1=Basal application of  
OF   

T2=Two split   
application of OF   

T3=Three split   
application of OF   

1 
st 
  T rial   2 

nd 
  Trial    1 

st 
  Trial   2 

nd 
  Trial    1 

st 
  Trial   2 

nd 
  Trial    

Yield (kg)   327   308   576   510   603   348   
Price/ kg (PhP)   40   40   40   40   40   40   
Total Sales (PhP)   13,080.00   12,320.00   23,040.00   20,400.00   24,120.00   13,900.00   
EXPENSES               

   Material cost               
      Org anic Fertilizer      4,000.00   4,000.00   4,000.00   4,000.00   4,000.00   4,000.00   

      Seeds   800.00   800.00   800.00   800.00   800.00   800.00   
   Labor cost              1,750.00   1,750.00   2,650.00   2,650.00   3,050.00   3,050.00   
OTHER EXPENSES               

      Gasoline   1,500.00   1,50 0.00   1,150.00   1,500.00   1,500.00   1,500.00   
TOTAL   EXPENSES   8,050.00   8,050.00   8,600.00   8,600.00   9,350.00   9,350.00   
NET INCOME   5,030.00   4,270.00   14,440.00   11,800.00   14,770.00   4,550.00   
RETUREN ON   EXPENSES (%)   62.48   53.04   167..91   137.21   157.97   48.66   
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plants applied with three split application (25.33t/ha) during 
the first trial, while it’s the lowest during the second trial with 
31.45 t/ha. 

 
Means having the same letter within a row are not 
significantly different at 5% level of significance.  
 
Among the treatments evaluated using tomato, the highest 
expense (PhP 9,350.00) was incurred on 1000 sq m tomato 
applied with OF at 10t/ha split into three applications, 
followed by plants applied with OF at same rate split into 
two application with total expenses of PhP 8,600.00 (Table 
4).The lowest expense (PhP 7,050.00) was incurred on the 
application of OF at once during planting with the same 
rate. A higher expense is due to labor used during 
application of organic fertilizer and irrigation activities. In 
terms of income, the highest net income of PhP36,130.00 
and PhP 50,500.00 was obtained from the application of OF 
at 10t/ha split into two application during the first and 
second trial of the study, respectively. However, return on 
expenses was noted high (430.85%) during the first trial on 
the application of organic fertilizer of the same rate but 
applied only once during planting, while second trial 
showed that two split application of organic fertilizer at the 
same rate had the highest return on expenses (587.21%). 
 

 
4. CONCLUSION 
Based on the results, two split application of the 
recommended rate of organic fertilizer for native bittergourd 
and tomato is recommended as this generated significant 
yield and higher return on expenses. This finding is very 
important to establish frequency of organic fertilizer 
application in organic vegetable production so that 
practitioners and would be organic enthusiasts will have a 
guide to follow. This research is very timely in support tothe 

advocacy to adopt organic farming and find solution to 
mitigate the effect of climate change. 
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Table 4. Cost and return analysis for 1000 sq. m. of organic tomato  as affected by frequency of organic fertilizer    
              application.   

  

  
Particular   

T1=Basal    
application of OF   

T2=Two split   
application of OF   

T3=Three split   
application of OF   

1 
st 
  T rial   2 

nd 
  Trial    1 

st 
  Trial   2 

nd 
  Trial    1 

st 
  Trial   2 

nd 
  Trial    

Yield (kg)   2,495   3,145   2,982   3,940   2,533   3,687   
Price/ kg (PhP)   15   15   15   15   15   15   
Total Sales (PhP)   37,425   47,175   44,730   59,100   37,990   55,305   
EXPENSES               

   Material cost               
      Org anic Fertilizer      4,000.00   4,000.00   4,000.00   4,000.00   4,000.00   4,000.00   
      Seeds   800.00   800.00   800.00   800.00   800.00   800.00   
   Labor cost              1,750.00   1,750.00   2,650.00   2,650.00   3,050.00   3,050.00   
OTHER EXPENSES               

      Gasoline   1,500.00   1,50 0.00   1,150.00   1,500.00   1,500.00   1,500.00   
TOTAL   EXPENSES   7,050   7,050   8,600.00   8,600.00   9,350.00   9,350.00   
NET INCOME   30,375   40,125   36,130   50,500   28,640   45,955   
RETUREN ON   EXPENSES (%)   430.85   569.15   420.12   587.21   306.31   491.50   

  


