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ABSTRACT

A coasiderable awareness exists of the need to use organic manures in crop production,
Animal wastes are a good source of carbon and plant nutrients but unlike chemical fertilizers
the nutrient content of animal wastes varies considerably. Information on the nutrient content
of animal wastes is necessary for their proper utilizaticn as fertilizer. In this study fresh dung
of buffalo, cattle, goat, sheep, pig and poultry were oven dried at 60°C and chemically
analysed. The pH of fresh dung ranged from neutra] to alkaline. Poultry dung contained
the highest amuunt of nitrogen, phosphorus and potassium. It also showed the greatest
variation in P content. The variationin N and P content in the dung of ruminants was
relatively fow. Dung of all animals did not show much variation in K content. Calculations
based on livestozk population figures indicate that the nutrients contained in animal wastes
comprise as much as 41, 109 nnd 37 per cent respectively, of the quantity of nitrogen,
phasphate and potash consumed as chemical fertilizer by Srl Lanka in 1988.
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INTRODUCTION

Fertilizers, both chemical and organic have played a significant role in
increasing agricultural production in Sri Lanka during the past two decades.
They are cxpected to makc an cven bigger impact in the future in the
national cffort to be self sufficient in thc basic food requirements. Almost
the entire quantity of chemical fertilizers consumed in Sri Lanka is imported
at present at a cost of nearly Rs. 2384 million per annum. Greater use of
locally available organic fertilizers can help to reduce this import bill.

Apart from supplying plant nutrients, organics provide several other
benefits to the soil-plant system. They improve soil structure, decrease
susceptibility to crosion and encourage soil microbial activity. Organic
fertilizers also supply growth hormones and substances that impart
resistance to plants against pests and diseascs (Flaig, 1984). During and
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Weeda (1973) and During et al. (1973) have reported that cattle dung helps
to increase soil pH, organic carbon, total N and exchangeable Ca and Mg
content. They also showed that the increased soil pH brought about a
reduction of phosphate and sulphate sorption by soil.

Use of chemical fertilizers and animal wastes in combination is a
common practice in intensively cultivated cropping systems in Jaffna,
Nuwara Eliya, Bandarawela and Welimada. Whereas the amounts of plant
nutricnts added to the soils from chemical fertilizer are well known, farmers
have no reliable estimates of the nutricnts supplied by animal wastes. As a
result, unneccssary additions of chemical fertilizer may occur at cost to the
farmer, to the consumer and to the country as well.

Furthermore, the soils may build up certain plant nutrients to levels that
may even be harmful to plant growth and to soil organisms. In order to
optimize the use of chemical fertilizer when used in combination with
organics, the chemical analysis of the organic material as well as the rate of
relcase of the nutrients contained therein must be known. Such information
is scarce in Sri Lanka. This paper presents the results of chemical analysis
of more than 100 samples each of ihe dung of buffalo, cattle, goat, sheep,
pig and poultry.

MATERIALS AND METHODS

Fresh dung of buffalo, cattle, goat, sheep, pig and poultry were collected
from the central, southern and western regions of Sri Lanka during the
period March 1985 to January 1987. Samples were brought to the labora-
tory in scaled polythene bags. pH was determined in a slurry prepared by
adding sufficient distilled water to about 10g fresh dung. The quantity of
water that had to be added to the diffcrent wastes ranged from about 10 to
25ml. Dry mattcr content was determined by oven drying at €0°C for 24
hours. The dried samples were ground by hand to a fine powder and
chemically analysed.

Nitrogen was determined by micro-Kjcldahl method (Black, 1965). Wet
digestion with perchloric and nitric acids was employed for P and K
analysis (Jackson, 1958). Aliquots of the acid digest were analysed for P by
the vanado-molybdate yellow method (Jackson, 1958) and for K by flame
photometry.
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Loss of nutrients due to oven drying at 60°C was determined in ten
sampl:s of each type of waste by analysing the samples when fresh and afier
oven drying.

RESULTS AND DISCUSSION

The dry matter content, pH and chemical analyses of the oven dried
samplcs of animal wastes are given in Table 1. Oven drying at 60°C resulted
in N losses of as much as 209% in buffalo and cattle dung, and about 30%
in goat, sheep, pig and poultry dung. The N content computed for the
fresh samples will therefore be somewhat underestimated. Losses of P and
K by oven drying were negligible. pH of cattle dung was neutral while that
of the other wastes was alkaline.

Nitrogen content in the different wastes ranged from 1.449, in buffalo
dung to 2.95 %, in that of poultry. A comparison of samplc means showed
that the N, P,O, and K,O contents of poultry dung were significantly higher
than that of the other wastes at the 1% level, However, compared to N and
P,O; contents, the K,O content of the wastes was low. In Sri Lanka cattle
and poultry manure are commonly used in intensified vegetable cultivation.
Hence it may be uscful to compare the nutiient content of thesc materials.
Although the term ‘manure’ really refers to a mixture of dung and bedding
material, for the purpose of comparison it may not be incorrect to use the
nutrient content valucs of pure dung given in Table 1. Thesc values
show that while a tonne of cattle dung contains about 43.4 kg of plant
nutrients, a tonne of poultry dung contains twice as much. Thus poultry
manure can be expected to have 2 higher plant nutrient content than cattle
manure.

The range of N, P,O, and K,O content in samples of the different wastes
are shown in Fig. 1. Based on standard crror valuecs, thc greatest variation
in nitrogen content was observed in poultry dung. Phosphorus content in
both p:g and poultry dung also showed much variation. The variation in
the nitrogen and phosphorus content in the dung of ruminants was rclatively
low. Thc potassium content in the dung of all arimals also showed
relatively low variation.

The values given in Table 1 are comparablc to some valucs reported in
the literaturc (Table 2). However, a close comparison is difficult as most
workers have not given the moisture content and have not stated whether
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the valués reported are on wet or dry matter basis. Few workers “have
mentioned-the number of samples analysed (Salgado, 1951; Kcmppaincen,
1986). Information on the variations in nutricat content and on the range
obtained is also scarce.

Varjations in the nutricnt content of animal wastes have been attributed
to many factors. Some of them are: kind, breed 2nd age of the animal and
the typc and digestibility of tke feed (Muller, 1980). Barrow and Lambourne
(1962) found that the distiibution of N and S betwecn dung and urine in
sheep varics with the content of these two nutrients in the feed. Similarly
the partition of P in the dung into organic and inorganic forms was found to
vary with thc P content of the fced. Mangali and Armcna (1981) reported
that with the increase in body weight of pigs, the quantity of waste voided
increases, and the NPK content of the waste also changes.

Thus the chemical composition of animal wastes cannot be generalized.
The values indicated in Tab'e 1 give only an approximate idea of the nutrient
content. Hence caution is needed in using these specific values in estimating
the amounts of chemical feriilizer that would be required for crops to
which animal wastes are also added. Accurate estimates are possiblc only
by analysing a sample of the waste being used. Since chemical analysis of
every load of cattle manure for examplc, is impractical, the analysis may
have to be limited to a few represcntative samples in a particular farming
community. Some critcria that may be used in subdividing animal wastes
for this purpose are the breed of animal, type of food intake, method of
storage and nature of extrancous materials that may be mixed with the dung
prior to application.

The quantity of plant nutrients in animal wastes produced in Sri Lanka
in 1987 is estimated in Table 3 based on the analyses given in Table 1.
This amounts to about 43,000 tonnes N, 42,000 tonnes P,O, and 23,000
tonnes K,0. Comparison of these figures with the nutrients present in the
chemical fertilizers consumed in 1988, shows that solid amimal wastes
contain as much as 41, 109, 37% respectively of the N, P,O, and K,O
consumed. Almost 809, of the total nutrient content is from buffalo and
cattle. It must be noted however, that only a portion of this manure is
used as fertilizer. This jis because of the free range rearing pattern of
ruminants in Sri Lanka. For example, over 60% of the national cattle
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population found in the dry zonc graze freely and undec these conditions
most of the dung cannot be collected. With regard to poultry and to some
extent pigs, larger proportions of the wastes may be collected as they are
reared in cnclosed sheds.

The liquid component of animal wastes too contains appreciable
amounts of plant nutrients. The distribution of nutrients betwecn solid and
liquid wastes varies in different kinds of animals. Kemppainen (1986) found
that about half the amount of N and three fourths the amount of K
excreted by cattle and pig are in the urine while P is excreted almost cntirely
as solid wastes. In Sri Lanka the liquid component of animal wastes is
seldom collected. Perhaps the use of straw and green leaves as bedding
material helps to retain a part of the liquid wastes. Thus cfficient methods
nced to be developed to handle and store both solid and liquid wastes of
animals.

CONCLUSION

Animal wastes contain 2ppreciable amounts of plant nutrients. The
variations observed in the NPK content of animal wastes clearly incicate
that their chemical composition connot be generalized. Thus in order
to makc adjustments in the amounts of chcmical fertilizer that would be
required for crops to which animal wastes are also added, chemical analysis
of the sample of waste being used is necessary.
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Table 1. Analysis of anlmal wastes

Animal Number of pH* Dry Matter Total Nutrient (dry basis)y N+P.0,+K,0
(%)
samples (%) N P.0, K,0 tkglD)
Buffalo 106 7.4 18.0 1.44 1.30 0.80 54
Catile 220 70 16.7 1.74 1.68 0.92 434
Goat 126 8.1 4319 247 1.60 0.93 50.0
Sheep 103 8.6 40.6 1.88 1.52 0.60 39.7
Pig 105 1.7 38.0 2.00 3.33 0.94 62.7
Poultry 110 8.2 293 295 3.46 2.25 86.6

*pH is the average of ten samples

Table 2. Reported values of N P K content of animal wastes

Animal Country Totul Nugrient (%) Reference
N P 105 KIO
Buffalo India 0.26 0.18 0.17  Gaur, 1975
Malaysia 1.99 1.52 240  Lian and Jipelos, 1981
Sri Lanka 1.15 NR 0.35  Salgado, 1951
Cattle Finland 0.46 NR NR Kemppainen, 1986
Malaysia 2,02 1.48 243 Lian and Jipelos, 1981
Sri Lanka 1.62 0.74 043  Salgado, 1951
Goat China 0.65 0.50 025  Wen, 1984
Malaysia 1.89 2.17 2.85 Lian and Jipelos, 1981
Sri Lanka 2.72 1.57 0.77  Salgado, 1938
Sheep China 0.65 0.50 0.25  Wen, 1984
Malaysia 2.717 3.7 3.33  Lian and Jipclos, 1981
Philippines 0.75 1.48 0.87 Mangali and Armena, 1981
Pig Finland 0.72 NR NR Kemppainen, 1986
India 0.59 0.46 0.43  Gaur, 1975
Malaysia 1.9% 293 0.44 Lian and Jipelos, 1981
Poultry Finland 1.56 NR NR Kemppainen, 1986
Malaysia 4.03 4.78 1.89 Lian and Jipelos, 1981
Philippines 2.75 2.95 1.75 Mangali and Armena, 1981
NR =Not reported
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Table 3, Estimate of plaiit nutrients in animal wastes in Srl Lanks

- - . - - -
- ' t

' Total -

\ 1 A v g L,

Animal Number® Dry Manuret Nutrients (10°1)
(10%) (10%]yr) N PO, K,0

Buffalo 0.78 0.32 118 109 6.7 294
Catile 1.35 1.35 230 23'.0 12.2 58.2
Goat 0.50 0.18 4.5 29 1.6 90
Sheep 0.03 0.01 0.2 0.2 0.1 0.5
Pig 0.10 0.11 22 3.6 1.0 6.3
Poultry 6.55 0.05 1.5 1.8 1.2 45
TOTAL ) 2.54 43.2 424 228 108.4
Mineral Fertilizer
Consur:ption, 19881 106.1 39.0 62.1 207.2

* Dept. of Census and Statistics, Sri Lanka (unpublished);
only adult animals have been considered.

t FAQ, 1977

1 National Fertilizer Secretariat, 1989
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Figure 1. Range of N, PO, and K,O content In animal wastes
- Figures | above bars iadicate S, E.; B=Buflulo, Cw=Cattle, G=Goat, S=Sheep,

P=Pig, PL=Poultry
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