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The aim of the present study was to evaluate the 

chemical composition and gross energy content of currently 

available feedstuff used for animal feeding in Sri Lanka. 

in vitro 

mineral content of the feedstuff were measured using standard 

protocols. Values were expressed as percentage dry matter 

and kcalg-1 DM for gross energy content. The crude protein 

DM [black gram (Vigna mungo

Thespesia 

populnea

manilkara leaves (Manilkara hexandra

DM EE. Cocoa (Theobroma cacao) husk contained the highest 

other evaluated ingredients. GE content was highest in brewery 

waste (4.78 kcalg-1 DM) and lowest in coconut distillery 

waste (2.97 kcalg-1 DM). Mineral content of animal protein 

supplements was higher than in the other concentrates and 

roughages. In vitro dry matter digestibility of the concentrates 

was higher than that of roughages. The same trend was observed 

in organic matter digestibility. The data collected from the 

current study will be useful for balanced ration formulation for 

animals living under farm conditions in Sri Lanka. 

INTRODUCTION

Livestock industry is an important and integral part of the 

agriculture sector in Sri Lanka. Development of livestock 

industry is hindered mainly by the unavailability of 

quantity and the quality feed resources (Houwers et al

contents (Ibrahim et al

non-conventional feed sources and mill by-products. The 

use of agricultural by-products and conventional feedstuff 

for feeding livestock is a common practice in developing 

countries (Uddin et al

of locally available feedstuff is used for the livestock 

the principal crop residues available to smallholder 

dairy farmers from natural grazing and browse include 

from soya bean industry and spent liquor from alcohol 

distillers and brewers are also available as concentrate 

feeds (Ibrahim et al

 Numerous varieties of plant based feedstuff are 

available in Sri Lanka for feeding livestock  (Ibrahim 

et al
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available feed resources is essential as this could make 

an important contribution to ruminant nutrition mainly 

in ration formulation (Taphizadeh et al

formulating a ration to meet the nutritional requirements 

the nutritional requirements of the animals and the cost 

impact on improved animal performance and productivity 

was undertaken to evaluate the nutritional quality of 

commonly available feed resources for feeding livestock 

and poultry in Sri Lanka. 

METHODOLOGY

The following types of feedstuff used for ruminant 

feeding were studied: energy supplements such as corn 

(Zea mays Triticum aestivum

(Oryza sativa rice (Oryza sativa) polish [S-Sinhapitiya 

(Glycine max) husk and cocoa (Theobroma cacao) 

(US) soybean (Glycine max

Cocos nucifera) 

Sesamum indicum

(Cocos nucifera

Vigna mungo Lens 

culinaris) husk only and dhal (Lens culinaris) seeds 

with husk

such as CO-4 (Pennisetum americanum × Pennisetum 

purpureum Pennisetum americanum × Pennisetum 

purpureum) and sorghum (Sorghum bicolor

leaves like banyan leaves (Ficus benghalensis

portia leaves (Thespesia populnea

(Manilkara hexandra Rivea 

hypocrateriformis Ziziphus jujube) 

Ficus virensaiton

supplements such as CaCO
3 
(lime stone) and dicalcium 

phosphate (DCP). 

black gram husk were collected from the Sinhapitiya 

from New Bernard (Pvt.) Ltd. (Kuliyapitiya). Except 

from CIC (Pvt.) Ltd. (Ja-Ela). Subsamples of grasses 

livestock farmers in Killinochchi District. All samples 

were collected from a single visit in September 2016. 

All collected samples (about 1 kg of each sample) were 

at 60 °C until a constant weight was obtained. The 

samples were then ground using a laboratory grinder and 

passed through a 1 mm mesh screen. Ground samples 

were stored in sampling bottles until used for chemical 

analyses.

Nitrogen-free extract 

 

Crude protein (CP) content was determined by the 

87

extracted using a Soxhlet apparatus and the quantity 

of EE was determined gravimetrically. CF content 

was determined by the suction system with repeated 

treatment of dilute H
2
SO

4

and washing with water. Accuracy of each estimation 

was evaluated by running a standard casein sample with 

(HC) contents were analysed according to Goering and 

van Soest (1970) and van Soest and Robertson (1980). 

In  vitro dry matter digestibility (IVDMD) and organic 

were also determined using rumen liquor. The energy 

value of feed was measured using a bomb calorimeter 

Three replicates of each sample were used for all the 

analyses. The data obtained were subjected to descriptive 

analysis using the Statistical Package for Social Sciences 

(SPSS). Values expressed as percentage dry matter (DM) 

and kcalg-1 DM for gross energy contents were presented 
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Feedstuff DM Ash CP EE CF NFE

CONCENTRATES

Energy supplements      

Corn (Zea mays

Triticum aestivum

Broken rice (Oryza sativa

Rice (Oryza sativa

Rice (Oryza sativa

Soybean (Glycine max

Cocoa (Theobroma cacao

Plant protein supplements      

United State (US) soybean (Glycine max

Coconut (Cocos nucifera

Gingelly (Sesamum indicum

Coconut (Cocos nucifera

Black gram (Vigna mungo

Dhal (Lens culinaris

Dhal (Lens culinaris

Animal protein supplements      

ROUGHAGES

Grass      

CO-4 (Pennisetum americanum×

Pennisetum purpureum)

CO-3 (Pennisetum americanum× 

Pennisetum purpureum) 

Sorghum (Sorghum bicolor

Tree leaves      

Banyan leaves (Ficus benghalensis

Portia leaves (Thespesia populnea

Manilkara leaves (Manilkara hexandra

(Rivea hypocrateriformis)

Jackal jujube leaves (Ziziphus jujube

Ficus virensaiton

MINERAL SUPPLEMENTS      

CaCO
3

Bernard (Pvt.) Ltd.
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RESULTS AND DISCUSSION

The proximate composition of feedstuff is given 

in Table 1. The results indicate that the nutritional 

composition of feedstuff varies widely with the origin 

of ingredients. The dry matter (DM) content of tested 

 

had the lowest content. According to Jayawardena and 

of minerals. The ash content of all the tree leaves 

could be considered as satisfactory mineral sources. 

Gingelly poonac and coconut distillery waste were 

found to contain relatively higher ash contents (14.0 

other plant protein supplements. Perhaps this could be 

due to impurities such as sand present in those samples. 

A previous study reported that gingelly poonac contains 

sources of CP supplements among the feedstuff tested. 

considered as good sources of plant protein supplements. 

analysed feed samples recorded medium values for CP in 

by-products and manilkara leaves had appreciable EE 

ingredients contained a relatively high percentage of 

(corn). 

the current study. These variations could be a result of 

methodological differences. 

 Proximate composition of CO-3 and sorghum in this 

study were comparable to those obtained by Sarmini and 

of CO-3 obtained by Premaratne and Premalal (2006) was 

below the values reported by Lahiru and Jayaweera 

(2016). The variation may be due to differences in the 

climatic condition and maturity level at harvest.

cocoa husk contained the highest NDF and ADF.

 The ADF and NDF contents reported for soybean 

husk and DDGS by NRC (1998) and for banyan leaves 

by Ibrahim (1988) were similar to the present results. 

Donkoh et al.
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higher than the value obtained in the present study. The 

variation may be due to differences in the maturity level 

at the time of harvesting.

In vitro

This study suggested a very high variation in DMD 

of feedstuff as illustrated in Table 3. The concentrate 

CONCENTRATES

Energy supplements   

Corn (Zea mays

Triticum aestivum

Broken rice (Oryza sativa

Rice (Oryza sativa

Rice (Oryza sativa

Soybean (Glycine max

Cocoa (Theobroma cacao

Plant protein supplements   

United State (US) soybean (Glycine max

Coconut (Cocos nucifera

Gingelly (Sesamum indicum

Coconut (Cocos nucifera

Black gram (Vigna mungo

Dhal (Lens culinaris

Dhal (Lens culinaris

Animal protein supplements   

ROUGHAGES

Grass   

CO-4 (Pennisetum americanum×Pennisetum purpureum

CO-3 (Pennisetum americanum×Pennisetum purpureum

Sorghum (Sorghum bicolor

Tree leaves   

Banyan leaves (Ficus benghalensis

Portia leaves (Thespesia populnea

Manilkara leaves (Manilkara hexandra

Midnapore creeper leaves (Rivea hypocrateriformis

Jackal jujube leaves (Ziziphus jujube

Ficus virensaiton
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feeds were found to have the highest digestibility values 

compared to roughages. The average DMD and OMD 

while in other energy supplements it was more than 

CONCENTRATES

Energy supplements  

Corn (Zea mays

Triticum aestivum

Broken rice (Oryza sativa

Rice (Oryza sativa

Rice (Oryza sativa

Soybean (Glycine max

Cocoa (Theobroma cacao

Plant protein supplements  

United State (US) soybean (Glycine max

Coconut (Cocos nucifera

Gingelly (Sesamum indicum

Coconut (Cocos nucifera

Black gram (Vigna mungo

Dhal (Lens culinaris

Dhal (Lens culinaris

Animal protein supplements  

ROUGHAGES

Grass  

CO-4 (Pennisetum americanum×Pennisetum purpureum

CO-3 (Pennisetum americanum×Pennisetum purpureum

Sorghum (Sorghum bicolor

Tree leaves  

Banyan leaves (Ficus benghalensis

Portia leaves (Thespesia populnea

Manilkara leaves (Manilkara hexandra

Midnapore creeper leaves (Rivea hypocrateriformis

Jackal jujube leaves (Ziziphus jujube

Ficus virensaiton

 In vitro
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Feedstuff  Ca P Energy 

  (g kg-1 DM) (g kg-1 DM) (kcal g-1 DM)

CONCENTRATES

Energy supplements   

Corn (Zea mays

Triticum aestivum

Broken rice (Oryza sativa

Rice (Oryza sativa

Rice (Oryza sativa

Soybean (Glycine max

Cocoa (Theobroma cacao

Plant protein supplements   

United State (US) soybean (Glycine max

Coconut (Cocos nucifera

Gingelly (Sesamum indicum

Coconut (Cocos nucifera

Black gram (Vigna mungo

Dhal (Lens culinaris

Dhal (Lens culinaris

Animal protein supplements   

ROUGHAGES

Grass   

CO-4 (Pennisetum americanum×Pennisetum purpureum

CO-3 (Pennisetum americanum × Pennisetum purpureum

Sorghum (Sorghum bicolor

Tree leaves   

Banyan leaves (Ficus benghalensis

Portia leaves (Thespesia populnea

Manilkara leaves (Manilkara hexandra

Midnapore creeper leaves (Rivea hypocrateriformis

Jackal jujube leaves (Ziziphus jujube

Ficus virensaiton

Mineral supplements   

CaCO
3
 (Limestone

N: New Bernard (Pvt.) Ltd.

 Mineral and gross energy contents of the feedstuff

OMD values are closely related to the lignin content of of the analysed  roughages can be considered a limiting 

factor for feeding ruminants.
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The minerals and gross energy (GE) content of feedstuff 

summarised in Table 4 shows that animal protein 

supplements appear to be better sources of calcium 

and phosphorus for animal nutrition than plant protein 

supplements. Banyan leaves had the highest amount of 

among roughages. The calcium and phosphorus content 

of concentrates reported by Samarasinghe (2007) and 

NRC (1998) were similar to the results reported in the 

current study. Calcium and phosphorous are metallic 

elements present in various forms and amounts in many 

animal tissues. Their functions in various livestock 

Phosphorus is also important in energy utilisation and 

is required by ruminal microbes for growth and cellular 

contain comparatively high amounts of calcium and 

sources of mineral supplements when formulating 

feeds for livestock species. No single roughage source 

minerals for ruminants especially with banyan leaves 

(Ficus benghalensis).

 The GE content was the highest for brewery waste 

(4.78 kcal g-1

product (4.62 kcalg-1 DM) and DDGS (4.6 kcal g-1 DM). 

Coconut distillery waste recorded the lowest  GE content 

products and rice by-products (rice polish and broken 

rice) contained more energy (4.3–4.7 kcal g-1 DM) 

compared to other energy supplements. 

for enhancing animal productivity in Sri Lanka.

CONCLUSION

Data on the nutritional value of leaves of tree species 

of tropical origin and industrial by-products are scanty. 

Thespesia populnea) tree leaves make it the 

best candidate for utilising as a good roughage source for 

may complicate the utilisation of such tree leaves in large 

of the current study show high variation in the nutritional 

the evaluation of various feedstuff and applying the 

nutrient value variations is helpful in balanced ration 

formulation for ruminants in Sri Lanka.
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