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MATERIALS AND THEIR POTENTIAL AS ALTERNATIVE 
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Coconut Research Institute, Lunuwila, Sri Lanka 

ABSTRACT 

Fourteen organic materials were collected from five coconut growing areas 
in Sri Lanka viz. Chilaw, Gampaha, Negombo, Kurunegala, and Kalutara . 
They were cattle manure, goat manure, broiler and layer poultry manure, pig 
manure, farm yard manure (FYM), biogas residue, sewage sludge, compost, 
gliricidia, pueraria, calopagonium, and acacia. Their total N, P, K, Ca, Mg, 
Na, Fe, Mn, Cu, Zn, B, Cd, NH4-N, N03-N and organic carbon (OC) contents 
were determined. The plant materials and animal manures contain 
appreciable quantities of plant nutrients. Nutrient content of each organic 
material was found to be variable depending on the origin and location . 
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Goat manure and fresh foliage of gliricidia had a higher content of N, than 
the other materials . The N content was higher in broiler than in layer litter. 
Sewage sludge had the lowest N content. Highest P content was in poultry 
manure, while K content was highest in green materials . Magnesium 
content was higher in FYM and biogas residue. The materials tested have 
considerable amounts of macro and micro nutrients and these materials 
could be used as a source of plant nutrients for coconut, to supply the N 
requirement in full and P, K and Mg requirements partially. 

INTRODUCTION 

The coconut growers are showing an interest in utilizing organic manures, 
primarily due to the exorbitant price of imported chemical fertilizers. Organic 
materials, such as animal manures, green manures, crop residues, kitchen 
wastes and sewage sludge are often freely available. Organic wastes serve 
not only as a source of plant nutrients but also in restoring soil fertility and 
5011 quality, thereby improving the chemical, physical and biological 
properties of soil (Parr and Colacicco, 1987; Maraikar and Amarasiri 1988; 
Tennakoon et al ; 1995). The benefits of organic manures, ' for stimulating 
plant growth and increasing crop yield (Tennakoon, 1990) and developing 
resistance to pests and diseases (Flaig, 1984) have also been reported. 
The aim of this study is to determine the macro and micro nutrient contents 
of some locally available organic materials, which could be used as manure 
for coconut, and to assess their nutritional value. 
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2. Goat manure and fresh foliage of gliricidia contained higher content of N 
than the other materials . Nitrogen content was higher in broiler litter than in 
layer litter. Sewage sludge had the lowest N content. The highest P content 
was found in poultry manure. The K content was high in green materials as 
well as in poultry and goat manures, while Mg content was high in FYM and 
biogas residues (Table 1). Similar trends of macro nutrient status of organic 
materials have been reported by others (Parr and Colacicco, 1987; Maraikar 
and Amarasiri, 1988). 

Table 2 shows that all the organic materials contain appreciable amounts of 
heavy metals such as Fe, Mn, Cu, In, B, and Cd. Animal dung contain 
higher proportions of Cd, In, Cu, Mn, and Fe compared to plant materials 
and compost. Several publications have reported on the distribution of 
heavy metals in organic wastes from different countries (Sommers, 1976; 
Parr and Colacicco, 1987). It is also noteworthy that B content in plant 
materia'is such as gliricidia, acacia, pueraria, calapogonium, and 
centrosema are higher than in animal manures. 
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MATERIALS AND METHODS 

Fourteen different kinds of organic materials were collected from five 
coconut growing areas in Sri Lanka viz. Chilaw, Gampaha, Negombo, 
Kurunegala, and Kalutara. Ten locations were selected for sample collection 
from each of the above-mentioned areas. 

The organic materials collected for this study were (a) animal manures, 
(farm yard manure, goat manure, pig manure, poultry manure of broilers and 
layers), (b) other dead materials (biogas residues, sewage sludge and 
compost, which were made with cattle manure and green manure) and (c) 
green manures (acacia, calopagonium, centrosema, gliricidia and pueraria). 

The nutrient contents of these organic materials were determined using 
standard analytica'l procedures. The chemical parameters determined were 
total N, P, K, Mg, Ca, Na, Fe, Mn, Cu, In, Cd, B using methods described 
by Cresser and Parson, 1979, ammonium N and nitrate N using methods 
described by Marr and Cresser, 1983 and organic carbon using methods 
described by Nelson and Sommers, 1975. 

RESULTS AND DISCUSSION 

Nutrient contents of the organic materials tested are given in Tables 1 and 
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Table 1 Total macro nutrient content (oven dry basis) - (%) 

(a) Animal manures 

N P K Mg Ca Na D.C 

Cattle manure 1.2-1 .9 0.2-0 .5 0.5-1.1 0.5-0.6 1.3-1.8 0.1-0.3 23-24 
Farm Yard manure (FYM) 1.2-1.8 0.4-0.6 1.1-1.9 0.5-1.0 0.5-1 .1 0.07-0.1 18-22 
Goat manure 2.2-3.4 0.3-0.7 1.5-2.5 0.4-0.8 1.5-2.4 0.02-0.3 17-20 
Pig manure 1.0-2.0 0.6-0.9 0.4-0 .9 0.4-0.6 1.0-15 0.1-0.4 20-22 
Poultry manure 

Broiler litter 2.0-2.3 0.6-1.0 1.7-2.0 0.5-0.6 1.0-4.9 0.2-0.3 24-26 
Layer litter 1.8-2.4 0.6-1.2 1.6-2.0 0.4-0.7 2.7-5.3 0.2-0.3 21-24 

(b) Other dead materials 
Biogas residue 1.7-2.0 1.2-1.8 1.0-1.6 0.8-1.0 1.8-2.0 0.1-0.2 27-29 
Compost 1.3-1.7 0.3-0.6 0.4-0.7 0.2-0.5 0.8-2.0 0.05-0.09 15-40 
Sewage sludge 0.6-0.8 0.1-0.2 0.1-0.2 0.1-0.2 0.2-1.0 0.01-003 22-29 

(e) Green manures 
Acacia 1.8-3 .0 0.1-0.3 1.5-2.0 0.3-0.4 1.0-1.2 0.06-0.08 25-28 
Calapogonium 2.6-2.9 0.1-0.3 1.6-2.6 0.4-0.5 1.2-1.8 0.01-0.1 25-28 
Centrosema 2.8-2.9 0.1-0.2 1.8-2.4 0.4-0.5 1.2-1.6 0.01-0.1 25-28 
Gliricidia 2.5-3.5 0.1-0.2 1.3-1.7 0.3-0.5 1.0-1.9 0.01-0.1 21-23 
Pueraria 2.4-3.0 0.1-0.2 1.8-2.5 0.3-0.5 1.1-1.4 0.01-0.1 25-28 
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Total micro nutrient content (oven dry basis) - (mg/kg )Table 2: 
CdBZnCuMn FeOrganic material 

2-313-30128-183(a) Animal manures 24-40167-389 1-3690-1518 12-27Cattle manure 83-12817-29229-668 2-31135-3515 29-66Farm Yard manure (FYM) 112-18420-38246-505 2-31449-2174 4-13Goat manure 186-57545-48180-2071020-1990Pig manure 
1-215-27Poultry manure 166-27127-40213-421 1-3723-1565 12-23Broiler litter 182-32922-38287-4501144-2215layer litter 

2-322-46(b) Other dead materials 300-41237-53402-616 2-31097-1644 12-20Biogas residue 75-16911-25201-505 1-22090-4064 3-5Compost 69-1777-11100-2872275-3322Sewage sludge 

0.5-146-4954-61(c) Green manures 7-978-92 0.5-1870-994 30-33Acacia 64-694-680-140 0.5-1340-542 79-84Calapogonium 42-494-738-62 0.5-1252-420 41-69Centrosema 57-704-585-156 0.5-1212-450 20-24Gliricidia 64-704-6 82-120117-280 Pueraria 
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The potential of organic materials to improve the quality of agricultural soil 
has been discussed elsewhere (Tennakoon et aI. , 1995). Data presented in 
this paper show that both plant materials and animal manure have 
considerable amounts of plant nutrients. Thus continual applications of 
these organic manures will not only supply plant nutrients but also enrich 
agricultural soils. However, the possible accumulation of Cd, Zn, and Cu 
needs to be further investigated. These metals enter the soil as ions or 
chelates following decomposition of organic matter. Research publications 
on accumulation of heavy metals in soil and its subsequent effect on crops 
in the context of Sri Lanka are scarce. 

The GIN ratio of some selected organic materials has been shown to be in 
the range of 1:1 - 15:1 (Brady, 1994). However, compost samples showed a 
higher value of GIN ratio such as 11:1 - 23:1 (Brady, 1994). Those with 
lower GIN ratio are readily decomposed by microbes, which eliminate the 
need to supplement with N sources to enhance degradation (Brady, 1994). 
However, materials, which have a CIN ratio of 20, may need 
supplementation of N to enhance the decomposition rate. 

Any of the organic materials tested may be used as a nutrient source for 
coconut. On the basis that the entire N requirement of coconut is supplied 
by applying the appropriate quantity of organic manure, the requirement of 
other nutrients, to be supplied as chemical fertil izer, can be calculated. Such 
estimates for some selected organic manures are given in Table 3. Based 
on nutrient content of animal manure and green manure recommended for 
adult coconut palm by Coconut Research Institute are given in Table 3. 

The inorganic fertilizer recommendation for adult coconut palm is 3 kg of 
Adult Palm Mixture and 1 kg of dolomite per palm per year. The cost of the 
fertilizer is about 46 rupees (According to the fertilizer prices of year 2001 ). 
However, most of the small holders can either produce organic manures by 
composting the wastes or obtain animal husbandry wastes in the home 
gardens. The farmers those who are utilizing home made organic manures 
can substitute the necessary nitrogen, phosphorus, potassium and 
magnesium nutrient components completely or partially for their palms. 
These farmers will have to pay only for the muriate of potash (Table 4). 
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Table 3: 	 Additional P, K and Mg fertilizer requirements for an adult coconut 
palm when organic manure is used to supply the full requirement of N 

Quantity of 
organic manure Quantity of chemical fertilizer (g) 
to supply N (Kg) 

Soil type 

Cattle manure 
(moisture 20­

30%) 
Lateritic or quartzitic gravelly 
loams, san ds in coastal areas 
and river flood plains 30 

Deep , reddish or yellowish 
loams in coastal areas, deep 
colluvialloams at foothills, 20 
alluvial loams in flood plains 

Muriate of Dolomite Saphos 
phosphate potash 

1250 

.. 1000-

Lateritic or quartzitic gravelly 
loams, sands in coastal areas 
and river flood plains 

Deep, reddish or yellowish 
loams in coastal areas, deep 
colluvialloams at foothills, 
alluvialloams in flood plains 

Lateritic or quartzitic gravelly 
loams, sands in coastal areas 
and river flood plains 

Deep, reddish or yellowish 
lo ams in coastal areas, deep 
co lluvial loams at foothills , 
alluvialloams in flood plains 

Lateritic or quartzitic gravelly 
loams, sands in coastal areas 
and river flood plains 

Deep, reddish or yellowish 
loams in coastal areas, deep 
colluvialloams at foothills , 
alluvial loams in flood plains 

Goat manure 
(moisture 20­

25%) 

_.25 800 

_.20 650 

. 
Poultry manure 

(moisture 20­
30%) 

30 

20 

.. 

-­

750 

650 

_. 

.. 

Gliricidia 
(moisture 60­

70%) 

30 

20 

350 

250 

1000 

850 

500 

500 

I 

Table 4: Cost ( 
applicat 

Name of fertilizer 

Adult Palm Mi xture 

Dolomite 

Cattle Manure 

Muriate of Pota sh 
(MO P) 
Goat manure 

If 30 kg of cattle ma 
rupees per palm/yec 
the cost is 15.95 ru 
M. O. P the cost will 
purchased at the ra 
rupees 54, 41 and 4~ 

Locally available org 
micro nutrients and . 
nutrients for coconut. 



ments for an adult coconut 
~pply the full requirement of N 

antlty of chemical fertilizer (g) 

Iphos Muriate of Dolomite 
Isphate potash 

.. 1250 -

.. 1000 .. 

- 800 .. 

-­ 650 .. 

- 750 .. 

-­ 650 .. 

350 1000 500 

250 850 500 

Table 4: Cost of recommended inorganic and organic fertilizer 
application/palm/year (Purchased and home made) 

Name of ferti lizer 

Adult Palm Mixture 

Dolomite 

Cattle Manure 

Muriate of Potash 
(M 0 P) 

Quant ity 
(kg) 

3 

1 

3 

1.2 

Cost (Rs) 
(Purchased) 
(Inorganic & 

Organic) 

46 

54 

Cost (Rs.) 
(Home made) 

(Organic) 

-

23.90 

Cost (Rs.) 
Reduction 
Purchased 

0 

- 8 

Cost (Rs.) 
Reduction 

Home 
made 

0 

+ 2210 

Goat manure 

Muriate of Potash 

~L. 
Poultry Manure 

Muriate of Potash 
J!!Q.£) 

25 

0. 8 

30 

0.75 

41 

45 

15.95 

14.95 

+5 

+ 1 

+ 3005 

+ 31.05 

If 30 kg of cattle manure plus 1.2 kg of M.O.P is used the cost will be 23.90 
rupees per palm/year. If 25 kg of goat manure and 0.8 kg of M.O.P is used 
the cost is 15.95 rupees. In the case of poultry manure 30 kg and 0.75 
M.O.P the cost will be about 14.95 rupees. 
purchased at the rate of 1 kg per 1 rupee, 
rupees 54 , 41 and 45 respectively. 

If the 
then t

organiC manures are 
he cost will be about 

CONCLUSION 

Locally available organic materials contain low cost amounts of macro and 
micro nutrients and these materials could be used as low cost sources of 
nutrients for coconut. 
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