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Abstract: Replacement of inorganic fertilizer with organic 

manure is welcome by the world due to health concern and 
increasing cost of production. In the coconut sector, inorganic 
fertilizers are heavily used and it is costly. Therefore, three 
treatment combinations were tried to supplement or replace the 
inorganic fertilizer with the organic manure for the coconut 
palms. The study revealed that completely forgetting the inorganic 
fertilizer with the tested amount of organic manure is not possible. 
Addition of organic manure to the existing inorganic fertilizer 
dose recommendation is not increasing the nut’s yield in number 
but the nut’s quality. 

Keywords: Inorganic fertilizer, Nut’s quality, Nut Yield, 

Organic Manure.  
 

I. INTRODUCTION 

High dose of inorganic fertilizer application is a very 

common practice in coconut cultivation in Sri Lanka. This 
leads to several environmental hazards and the fertilizer cost 
is the major burden for the poor farmers. The cost of fertilizer 
has increased tremendously over the last few decades and still 
it is in increasing trend [1]. Therefore, the coconut cultivation 
in this Sri Lanka becomes a large investment for the farmers. 
To overcome this, the government has introduced fertilizer 
subsidy schemes. The subsidy payment constitutes 2.24 
percent of total government expenditures and has become a 
massive burden on the Treasury [2]. In other hand there is a 
substantial increase in the quantity imported under the 
subsidy scheme due to enhanced demand for fertilizer. In the 
meantime, fertilizer subsidy is a very strong political issue in 
Sri Lanka [3]. National average yields of coconut have been 
stagnating over the last decade requiring a new approach to 
increase the national yield levels [4]. Reasons for such 
problem may be due to declining of organic matter content, 
imbalance of major plant nutrients and inadequacy of various 
micronutrients. These factors have adversely affected the 
overall soil fertility in cultivated lands in Sri Lanka. Soil 
organic matter content is one of the key parameters which 
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influence the soil fertility and productivity. However, it 
should be noted that increasing the organic matter in soils is a 
difficult task due to prevailing high temperature in many 
parts of the country. In this regard, the seasonal applications 
of organic materials are necessary.  By considering all these 
factors, possibility of replacing the inorganic fertilizers with 
compost made of garden waste for coconut cultivation may 
be a viable solution. Therefore, in this study, an attempt for 
partly or fully replacing the inorganic fertilizer with Compost 
made of garden waste is tried. 

II. METHODOLOGY 

Four fertilizer treatments were tested on the 16 adult 
coconut palms (Cocus nucifera L. Var. typica - tall) each with 
15 years old in the South Eastern university coconut garden. 
The selected treatments for this study are given in the Table I. 
The adult palm mixture contains the inorganic fertilizer in the 
ratio of N: P: K as 16:6:32. These fertilizer mixtures were 
applied continuously in six months intervals.  

Table-I. The Treatments Tested 

Treatment Adult 
Palm 

Mixture 
(kg/ tree) 

Coir dust 
 (kg/ tree) 

Compost  
(kg/ tree) 

T1 5 10 0 

T2 5 10 20 

T3 5 10 25 

T4 0 10 25 

 
Compost was made according to the method discussed in 

the razmy et.al in 2009 [5]. Dry leaves were collected inside 
the university premises and heaped. Water was sprayed on 
the heap in 5 days interval. Urea granules were added to heap 
after 5 days of making heap. This heap was mixed every 2 
weeks. The molted leafs were transferred to a pit in 5 weeks 
and turned every 2 weeks. The compost was ready in 12 
weeks for use. The figures 1 shows the compost making 
process. The design used for this experiment is randomized 
complete block design with four blocks. Trees were blocked 
across the girth diameter.  
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The average yield records of each palm in term of number 
of nuts before starting the experiment in four consecutive 

plucking  and the average yield records of each palm 
after one year of starting the experiment, in four consecutive 

plucking  were obtained. The difference in yield for 

each palm  was calculated and used 
as response variable in terms of number of nuts.  
In the same way, average yield records for each palm in term 
of weights of nuts before starting the experiment in the four 

consecutive plucking  and the average yield records 
for each palm after one year of starting the experiment, in 

four consecutive plucking  were obtained. The 

difference in yield for each palm  
was calculated and used as response variable in terms of 
weights of the nuts. Before starting the experiment, these all 
selected 16 palms were applied with the fertilizer as in the 
treatment - I in six months interval. The obtained data were 
analyzed using a two-way ANOVA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Compost making process 

III. RESULTS 

The recorded  were analyzed and it was found from the 
ANOVA table that at least one type of treatment gives 
different nut yield from the other treatments (p = 0.001). The 
average 

  values were 0.875, 1.375, 1.250 and -2.750 nuts per 
plucking for the treatments 1,2,3 and 4 respectively. The 

grand average difference for the 1st treatment   is 
0.875 nuts per plucking and it is not significantly differing 
from zero (p = 0.001). Even though the difference for the 2nd 

and 3rd treatments   are significantly 
higher than zero, these values are  not differs from the grand 

average difference for the 1st treatment   (p= 0.001). 
Therefore, addition of organic manure (in the treatments 2 
and 3) to the existing inorganic fertilizer has not significantly 
increased the nuts yield in numbers (p=0.001). But replacing 
the inorganic fertilizer with organic manure quantity given in 
treatment 4 has reduced the yield significantly by 2.75 nuts 
per plucking (p=0.001). The relevant ANOVA table and the 
mean comparisons for this analysis are given in Table II and 
III respectively. 

Table-II. Two-way ANOVA for Difference in Nuts Yield 
in Numbers 

Source       DF        SS        MS        F       P 

Treatment   3     46.5625  15.5208  16.31   0.001 

Block        3     3.8125    1.2708   1.34    0.323 

Error         9     8.5625    0.9514 

Total       15    58.9375 

Table-III. Mean Comparisons for the Difference in Nuts 
Yield in Numbers 

 

The recorded average weight difference   are giving the 
results that at least one type of treatment gives different 
weight from the other treatments (p = 0.004). The average 

  values were 1.0, 94.5, 116.8 and -42.75 grams for the 
treatments 1,2,3 and 4 respectively. The grand average 

difference for the 1st treatment   is 1 gram and it is 
not significantly difference from zero (p = 0.001). The 
differences for the 2nd and 3rd treatments  

 are significantly higher than the 

. Therefore, the addition of organic manure in the 
treatments 2 and 3 with the inorganic manure has 
significantly increased the nut’s weight (p=.05). But 

replacing the inorganic fertilizer with organic manure 
quantity given in treatment 4 has reduced the nut’s weight 

significantly by 42.75 grams (p=0.05). The relevant ANOVA 
table and the mean comparisons for this analysis of nuts’ 

weight is given in Table IV. 
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Table-IV. Two-way ANOVA for Difference in Nuts Yield 
Weights 

Source     DF       SS       MS     F      P 

Treatment   3  68827.3  22942.4  9.57  0.004 

Block       3   6916.3   2305.4  0.96  0.452 

Error       9  21576.3   2397.4 

Total      15  97319.8 

IV. DISCUSSION 

In this study limited amount of organic manure addition 
were tested, and it will be good if more combination were 
tested. Amount of coconut oil extraction and the oil quality 
can be another output measure [6] and this is not analyzed in 
this study. The other output variables can be coconut sugar 
[7] and the husk [8] and these could be analyzed for the 
amount of production and quality in future. 

V. CONCLUSION 

The study concludes that addition of organic manure in the 
said quantities in the treatments 2 and 3 to the exiting amount 
of inorganic fertilizer and applying to the coconut palms has 
not significantly increased the yield. Therefore, in the 
economical point of view, when selling the nuts in numbers, 
the addition of organic manure will add an additional cost 
without increasing the income. But the said process has 
significantly increased the nut’s weight. The treatment 2 and 
3 increase the quality of the nuts by increasing the average 
weight. If the farmers are selling the nuts by weight, adding 
the organic manure with the inorganic manure will increase 
their income. For example, in the treatment 2, the additional 
organic manure applying cost will be SLRS. 450.00 per year 
and this cost will increase the income by 472.50 X price of 
nut/gram per year.  
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