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Preface

On a global scale it is estimated that annual global feed production is around 614 million tones,
but this is only the registered production and often integrated production is not calculated.
Furthermore it is estimated that there are 3800 feed mills worldwide, which appear to produce
80% of all the feed. This means an average production of 13000 tonnes per mill per year.
Agriculture is the main stay of more than 80% population of the SAARC countries and livestock
sector with its significant contribution to GDP is gaining importance in enhancing the income
and providing livelihood security of the small and marginal farmers in SAARC countries. 

Industrial compound animal feed production in SAARC countries is gradually evolving from a
fragmented industry into an organized sector.  Poultry feed is the largest segment in this industry
and includes both broiler feed and layer feed. The cattle feed segmented is also a segment for
potential growth given the fact that SAARC countries contributing significant production of
milk in the world. In addition to organized sector of feed manufacturer, the importance of the
large number of unorganized players (who are primarily home mixers), is also becoming
increasingly important as more and more independent livestock farmers are being incorporated
as contract farmers by the integrated players. 

Considering this, SAARC Agriculture Centre initiates collaboration and coordination with
concerned experts / institutions to collect and process or compile the input and publish for the
users in South Asia. The Centre has initiated to publish the study report on Best Practices in
Animal Feed Production and Management in SAARC Countries. This document has
attempted to emphasize the livestock productivity through better utilization of existing
resources. Dairy and poultry have been two sectors that are growing very fast led by private
initiative as become industry. 

The main purpose of the publication is to understand the knowledge on animal feed and best
practices in feed management and their contribution in livestock productivity. The study has
covered the successful technologies on feed production, experiences and ideas developed on
feed management, feed industries and livestock development as a whole among the SAARC
Countries. Special importance on quantitative and qualitative evaluation of feeds and forage has
also been covered. 

This publication includes six country papers, namely Bangladesh, Bhutan, India, Nepal,
Pakistan and Sri Lanka. It has highlighted livestock production and their constraints for feed
production and quality standards and its management, distribution, processing methods,
marketing, future inventions on regular supply of feeds for livestock development. Development
of feed, forage production and feed industries in the region has also been focused. The Centre
has put effort to identify the expert from each country and collected study reports for
compilation and editing. The Centre appreciates the authors for providing useful input in the
country papers.

Any comments on the improvement on this publication will be highly appreciated.

Dr. Wais Kabir
Director, SAARC Agriculture Centre
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Best Practices in Animal Feed Production and Management 

CHAPTER-I

Background   

The economy of Bangladesh is mainly based on Agriculture. Livestock plays a crucial role
in the agricultural economy. The livestock production is characterized by a wide range of
agro-climatic conditions, a large number of livestock of different species, a high degree of
integration of animal production systems in agriculture and participation of large number of
farmers with small land holdings. The available feed resources traditionally are grouped in
to four categories namely: 1. Forages including grasses and tree leaves. 2. Crop residues
which are highly fibrous, low in crude protein and deficient in fermentable energy and
minerals. 3. Agro-industrial by products which are less fibrous, more concentrated and
generally have a high nutrient content and 4. Non-conventional feed resources. With the
rapid increase in population (1.48%), the competition between animals and land to grow food
has also increased to a point where little or no land is available for fodder cultivation and
there is no defined pasture land in the country.Increasing demand for feeds, manufactured
feeds in particular, has also been induced by the change in livestock farming systems from
extensive out-of-barn systems to intensive penned/caged/housed systems due firstly to
decreases in pasture lands available for grazing and forage production and secondly, to the
introduction of modern breeding lines, which require standardized quality feeds to maintain
their high levels of productivity. 

Concentrate feeds for animals are mainly produced from coarse grains, pulses, roots and
tuber crops or the by-products resulting from the processing of grain for human consumption.
These feed crops are grown, in general, by small-scale subsistence farmers in marginal and
remote areas on less favorable land. The rapid growth in demand for feed in the country
provides an opportunity to induce the expansion and commercialization of these crops, and
thereby contribute to the improvement of the farm economy and rural development and
eventually to poverty alleviation. It must be remembered, however, that the expansion of feed
crop farming may compete with that of other staple food crops for the limited land and water
resources available. A related problem is that some crops used in modern animal feeds,
particularly broiler chickens, are also consumed by humans thus setting up direct
competition. It is clear, therefore, that the development and marketing of feeds and feed crops
in the country have many social and economic implications. 
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Although traditionally livestock, dairying and fisheries sectors have been treated as integral
parts of agriculture and allied sector, these sectors have some unique characteristics of their
own. They have problems as well as opportunities, which need consideration individually
without being allied with crop agriculture and /or industry. The first attempt made to quantify
the animal feed resources availability and requirement for different categories of livestock in
the country was way back by Tareque and Sadullah (1998) where in the feed requirement was
calculated on the basis of population census data in 1984-85 and then estimated the feed
availability during the same period. Huque et al. (2007)  has made an attempt to work out the
availability. On the other hand, Akbar and Khaleduzzaman (2008) estimated the feed
availability vis-à-vis  requirement. All these studies indicate a wide ranging deficit of the dry
fodder, green fodder and concentrates based on the daily requirement of the animals. The
feed inventory and the analysis of the existing feeding systems would help in making policy
decisions on allocation of feed resources to different species of livestock and for different
productive purposes.

A short description of the country

Bangladesh is situated in the North eastern part of South Asia approximately 23o 34o and 260
38' north latitude and between 880 01' and 920 41' east longitude with a territory of 1,47,570
sq.km., where 22.22 km are territorial waters (BBS, 2004). The country is landlocked by
India on the West, the North and the North East  and Mayanmar on the South east and the
Bay of Bengal  on the south (Figure 1). The daily temperature ranges from 7 to 290C, with
an average of 180C during cold season, rising to 410C in the warm season. The country is
covered with a network of rivers and canals forming a maze of interconnecting channels. The
country has mainly four season, the winter (December-February), summer (March-May),
monsoon (June-September) and autumn (October-November). Bangladesh has tropical to
subtropical monsoon climate with a mean annual rainfall varying from 1500 mm in the
northwest to more than 5500 mm in the northeast, the precipitation being mostly
concentrated between the last part of May to August. Humidity ranges between 36 and 99%
with in the monsoon remains more then  80 percent. With the onset of monsoon, the
Southwestern winds 
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Figure 1.1 Map of Bangladesh
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bring gales of great force accompanied by heavy downpour. The monsoon rainfall coupled
with location of the country at the lowermost reaches of the three mighty rivers, Padma,
Jamuna and Meghna makes the floods almost an annual phenomenon. Winter season is short
but pleasantly cool beginning in November and lasting until February. The land structure is
characterized by low, flat alluvial fertile land with some high lands in the North and North
western parts of the country (www.mofa.gov.bd). Most of its area is relatively flat lying in
the deltaic plain of the Ganges-Brahmaputra-Meghna river system. The high land area is
relatively high and cannot hold waters during monsoon. Some waters are retained by raising
“bandhs” around fields. The medium highland area is normally flooded up to about 90 cm.
depth during the rainy season for more than two weeks continuously. The medium lowland
and low land area is normally flooded between 90 cm. and 180cm. depth and low land is
normally flooded between 180 cm. and 275 cm depth during the monsoon season. The very
low land consists of haors, bills, canals and other low lying areas which looks like large lakes
during rainy season. Depth of water may rise as high as 30 feet. In winter, waters dry up
except in the centre. The hilly land spread over Rangamati, Bandarban and Khagrachari hill
districts, parts of Chittagong, Northern parts of Mymensingh, north and southern parts of
Sylhet division, eastern border of Comilla and north eastern strip of Feni district. The land
utilization and land use statistics shows that 56 percent of the total land area are available for
cultivation and forest area comprises only 14 percent. Varieties of wild animals are found in
the forest areas. The population of the country stood at 130 million, with a density per square
km 834, in which   78.8 percent of the population live in rural areas (BBS, 2005).

Agro climatology 

Agriculture in Bangladesh is characterized by small farm size and rice-dominated farming
systems. Rainfed farming is predominant in the country, with only 31% irrigated area. Major
crops are paddy, wheat, corn, sorghum, cotton, millets, sugarcane, groundnut and other
pulses, while mango, banana, jackfruits, pineapple, black berry and palms are the major fruits
in the country. The economy of Bangladesh is predominantly agricultural. About 80 percent
of the total population live in rural areas and are directly or indirectly engaged in a wide
range of agricultural activities. The agricultural sector contributes around 29 percent of the
country’s GDP and generate employment for 63 percent of the total labour force. The
agriculture and rural non-farm economy are the main sources of livelihood for rural people. 

Contribution of livestock and poultry sector to national economy

Agricultural based economy is predominated in Bangladesh, where livestock sector plays a
key role in the agricultural economy. Bangladesh Bureau of Statistics (BBS, 2002) data show
that small households, possessing less than 2.5 acres of land rear 62.6 percent of the large
ruminants, 75.7 percent of the small ruminants and 80.0 percent of the poultry. As such
livestock sector is recognized as the principal means of reducing poverty and increasing
income of the rural poor. 
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Poor households have a preference for small animals (e.g. chicken/ducks, goats) since these
involve less resources and costs of acquire and mange. These animals, along with one or two
large animals are reared inside the homestead under a semi-scavenging system
supplemented by crop/household residues and managed mostly by women. Most of the poor
households are involved in this production system. The share of livestock products to the
overall agricultural GDP has been substantially increasing over the years which reflect the
important role being played by the livestock sector in the Bangladesh economy in terms of
income, employment, equity and foreign exchange earnings. The contribution of livestock
to agriculture GDP over the last ten years is about 16% and the annual growth rate of
livestock is 4.51% during 2002-2003. This sector provides direct and/or indirect
employment to 12.6 million people. Employment opportunity in the livestock sector is
relatively high, it currently provides 25 per cent of total employment and the share of
employment of livestock in the agriculture sector is 39 per cent (nearly 7 per cent for poultry
and 32 per cent for other livestock). This shows  that the employment generating capacity of
the sector is high, with significant poverty reducing potential since the bulk of the
employment involves unskilled labor and the poor (Mujeri and Sahabuddin, 2001).   About
36 percent of the total animal protein comes from the livestock products in our every day
life. It also helps to earn foreign exchange by exporting hides & skins. In addition to
mechanical cultivation still being cultivating by bovine animal, countries 25 percent peoples
are directly engaged in livestock sector, and 50 percent peoples are partly associated in
livestock production. In the year 2005-2006, the contribution of livestock sub-sector to the
GDP was 2.95 percent, which was estimated about 17.32 percent GDP to agriculture and the
growth of livestock in GDP was 7.23 percent. Livestock and poultry sector has direct
influence on employment and Nutrition. The role of livestock sector in terms of employment
and nutrition is shown in Tables 1.1. 

Table 1.1. Employment characteristics of livestock sector

Employment (million-person-year) Direct labor Value added 
Total Share (per cent ) coefficienta (% of gross 
Hired Family output)

Livestock 6.95 21.9 78.1 81.3 50.8
Poultry 1.18 22.0 78.0 67.3 44.3
Other livestock 5.77 21.9 78.1 85.0 52.5
Crops 8.98 59.7 40.3 28.0 54.8
Fishery 1.40 31.1 68.9 18.5 47.9
Forestry 0.35 37.9 62.1 5.1 43.8

a. In person-year per million Taka of gross output 
Source: Planning Commission Report of Bangladesh
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Livestock production is an important source of income for the rural poor in Bangladesh. It
enables poor and landless farmers to earn income using common-property resources, crop
by-products that would otherwise become waste; use land that has no other sustainable
agricultural use. Livestock products are an important source of nutrients. The addition of
milk and meat provides protein, calcium, vitamins, and other nutrients lack in diets. In
addition to a source of bio-fertilizer livestock is used as an insurance for the people who have
no other means to face financial crisis. Skins, wool, fat and other resources are used as inputs
for industries. This is the sector where the poor contribute to growth directly instead of
getting benefit from the growth generated elsewhere. The overall growth rate in livestock
sector is steady, and the role of livestock in agricultural production is 17.32% (Table -1.2),
this has been achieved despite of fact that investment in this sector was not substantial. The
rural women play a significant role in animal husbandry and are directly involved in major
operations like feeding, breeding, management and health care. As the ownership of
livestock is more evenly distributed with landless laborers, and marginal farmers, the
progress in this sector will result in a more balanced development of the rural economy,
particularly in the reduction of poverty ratio. Many small and medium farmers, in addition
to their crop agriculture, keep livestock, especially, dairy or poultry for adding up to their
income that supports annual savings to some extent. Population growth, urbanization and
income growth in the country is fueling a massive global increase in demand for food of
animal origin. 
Table-1.2 Contribution of livestock and poultry on national economy

Growth of Livestock in National Economy 7.23%
Contribution of livestock sector in National Economy 2.95%
Role of livestiock in Agricultural production 17.32%
Cultivation of Land 75%
Self Employment 25%
Production of Livestiock Products (crore) 15000 (Approx)
Foreign exchange earning (only from hides & skins) 2003-04 4.31%
Rural Transport 50%
Production of Organic Fertilizer 80 m.m.t
Fuel Supply 25%
Source: Economic Review-2006 
In Bangladesh food consumption basket is being diversified gradually in favour of non-food
grain items like milk, meat and egg. The consumption of animal origin food is however small
compared to FAO norms and an increased income would allow people to consume milk, meat
and eggs more. The gradual changes in the diets of millions of people will create a massive
increase in demand for food of animal origin, which could provide income growth
opportunities for many rural poor. The contribution of livestock and poultry to the national
economy can be seen in Fig.1.2.
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Fig 1.2 Contributions of livestock and poultry to the national economy

It is generally recognized that the demand for foods of animal origin increases as the dietary
pattern becomes more diverse owing to income growth and changes in lifestyle. This dietary
change has been partly responsible for the huge increase in demand for livestock and fish
products in recent years. While per capita consumption of cereals increased by only 0.8
percent per annum, consumption per capita of milk, meat and fish increased by 2 to 5 per
cent per annum. As a derived demand of the increase in animal production, livestock and fish
farming in particular, feed grain utilization per capita has also been increased rapidly at an
annual rate of 3.4 per cent. Another factor contributing to this growth in demand for feed
grains is the increase in the human population. Accordingly, a total demand for cereals,
especially rice, wheat, maize, sorghum and millet, which are used both for human
consumption and animal feed, may have increased by more than 5 per cent per annum. The
disparity in these growth rates implies that a rapid change in the demand structure of these
commodities has taken place, towards more for feed and less for direct human consumption. 
Animal Husbandry sector provides large self-employment to millions of households in rural
areas through  principal status  and in subsidiary status, in addition to the  persons employed
in sale, re-processing and transport of animal products at secondary market level. 

Apart from these, large manpower is involved in livestock related activities viz.,
manufacture of animal food products and beverages, manufacture of woolens, tanning and
dressing of leather, farming of animals, production, processing and preserving meat and
meat products, manufacture of dairy products, retail and wholesale trade of livestock
products, etc. The rural women have a special place in this sector. In dairying, 75 million
women are engaged as against 15 million men, while in case of small ruminants, the sharing
of work with men is almost equal. Decisions in livestock production lie with men while
those of feeding and milk production, breeding of animal and fodder cultivation lie with
women. Although, women are involved in most livestock operations, their knowledge level
is low. 
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The poultry is one of the fastest growing and most promising industries in Bangladesh which
has been recognized by all corners as a profitable enterprise and most popular income
generating activity for the rural poor particularly, for the women and unemployed youths. It
has achieved a growth rate of 15% annually in recent times. Equipped with the new
technology and know-how, the industry has been taken from a domestic level to a level of
international standard (Alam, 2002). Broiler production has become a specialized and speedy
business at present time for the people of the country. Short life cycle of the broiler and
requirement of less relatively amount of capital attributed to its popularity to the farmers. At
present the country posses 1,50,000 poultry farms with yearly production of 320,000 Mt meat
and 5200 million eggs.

A total of 47 feed mill has been operating in the country with the capacity of 8-12 ton
compound feed per hour and creating employment facility of thousand people. As an
important sub-sector of livestock production, the poultry industry in Bangladesh plays a
crucial role in economic growth and simultaneously creates numerous employment
opportunities. Six million people are dependent on this sector for their livelihood (DLS,
2007). Approximately 20% of the protein consumed in Bangladesh originates from poultry.
At present chicken contributes 51% of total meat production of the country. Ruminant
livestock contributing towards food, agriculture and national income includes cattle, buffalo,
goat and sheep contributing 13% of total foreign exchange earnings (GOB, 1991). The
annual output of products from ruminants is estimated to be 1238 thousand tons of milk, 449
thousand tons of meat and 70 thousand tons of hides and skin (FAO, 1999). 

About 2.5 million HP of draught power is available for ploughing, road and farm transport,
threshing and crushing of food grains. Ruminants convert the agricultural by-products into
valuable products for human utility. About 44, 53 and 78% of the consumed energy from
feeds and fodder by adult male, female and immature cattle are used for their self
maintenance and growth respectively, and the rest for milk, draught power and dung
production. The annual total dung production is estimated to be 80 million tons of which 75%
is used as manure to improve crop land fertility and 25% as household fuel covering 20% of
fuel energy to the rural farmers. The sales of livestock and their products often constitute the
only source of cash income in rural areas, and hence the only way in which subsistence
farmers can buy consumer goods and produce the improved seeds, fertilizers and pesticides
needed to increase crop yields. Livestock sector contributes to the national economy- not
only producing its products rather traditional sector use milk to make a variety of milk-based
sweets, predominantly sweets based on chhana (acid-coagulated milk). In terms of volume,
it has been estimated that about 1.5 million tons of milk is consumed annually as milk-based
sweets produced by thousands of halwais (Anon, 2008). The amount of milk processed by a
halwai may vary between 10 and 1,500 liters, but the average is in the range of about 20 liters
per halwai. Based on these estimates, it appears that there are around 200,000 halwai shops
in Bangladesh and generate about 500,000 jobs per year. 
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CHAPTER-II

2.1 Scenario of livestock and poultry production system in Bangladesh 

The main species of livestock in the year 2005-2006 consist of 22.80 million cattle, 1.16
million buffaloes, 19.94 million goats, 2.57 million sheep, 194.82 million chicken and 38.17
million ducks (DLS, 2008). Large ruminants, particularly cattle and buffaloes are recognized
as an integral part of agricultural production system. Small ruminants (goats and sheep) and
poultry (chicken and ducks) play a significant role in subsistence economy of smallholders
and landless farmers. The vast majority (82%) of the livestock population is located in the
rural area and about 90% of the rural households are involved in backyard livestock and
poultry production subsisting on crop residues, cereal byproducts and household wastes
(BBS, 2007). According to the last statistics of Livestock and Poultry population for the year
2006-2007, the population of Livestock and Poultry raised to 47.51  and 245.97 million
respectively (Table 2.1).

Table-2.1- Livestock and poultry population in Bangladesh

Livestock/ Poultry 2005-2006 2006-2007 (March)
Cattle 22.80 22.87
Buffalo 1.16 1.21
Goat 19.94 20.75
Sheep 2.57 2.68
Total Livestock 46.47 47.51
Chicken 194.82 206.89
Duck 38.17 39.08
Total Poultry 232.99 245.97
Source: DLS, 2008

2.2 Livestock rearing system in general

In Bangladesh, livestock generally lives on fibrous feeds and crop by-products inedible to
human beings. Animals convert low quality feeds into high quality food (meat, milk and
eggs) for human consumption. Feed resources for livestock are derived from crop residues
and cereal by-products as well as grasses, tree leaves and aquatic plants. The animals
scavenge for grasses or any feeds that may be available on the non-cultivated areas along
with wayside and bunds. The bulk of the roughage for livestock feeding consists of rice
straw, wheat straw, wayside grasses, agricultural weeds, aquatic plants and tree fodder. Water
hyacinth, banana leaves and sugar cane tops also constitute a green supplement with straw-
based diet as and when available. 
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Very little grains are available for feeding animals in the country. About 2 kg of straw is
available per head per day and supplementation is limited to about 1 kg of green fodder plus
marginal quantities of cereal and oilseed by-products (Saadullah, 1995). Concentrates
consist of rice bran, wheat bran, oil cakes, pulse bran, molasses and some cases fish meal
contribute 6.8% of the total dry matter. Feeding of cattle, buffalo, goat, sheep and poultry is
mainly based on crop residues and by-products of cereals, oil seeds and pulses (Appendix
1). In the past, during late eighties, the livestock extension department introduced high
yielding exotic grasses in the country such as Napier and Para and distributed rootstocks and
cuttings to the farmers from the Upazilla artificial insemination centers of the country.
However, the contribution of these exotic grasses in the national balance is small. Tree
leaves are not considered as potential feed sources by the farmers for cattle and buffaloes.
However, banana leaves and jack fruit leaves are fed to these animals only during flood.
Leucaena, locally known as Ipil Ipil (leucaena leucocephala), is being tried to promote as
tree fodders among the farmers. Number of varieties of non-conventional items are being
used as livestock feed like sesbania, water hyacinth, fruit wastes, urea, molasses etc.
However, the overall contribution of green roughage to the total dry matter (DM) availability
is only 27%. Out of the total dry matter available 69% constitute dry roughage which is of
very low quality, 27% from green roughage and only 5% from concentrates. Since rice straw
is the main roughage source for cattle and buffaloes, its production per year and availability
affects the feeding and nutrition of these animals. 
Straw constitutes 87% of the total dry roughage and out of the total available roughage (dry
and green) 65% is supplied by rice straw, 29.3% by green roughage and out of the total feed
supply only 5% comes from concentrates (Tareque, 1992). Dairy cattle, dairy buffalo and
goats are also supplemented with concentrates containing cereal bran, legume hulls and a
variety of oilseed cakes which have moderate amounts of protein. The high producing cows
may be fed with some coarse cereals such as sorghum or millet together with urea and
minerals. Cereals such as maize and the high protein supplements such as soybean meal and
groundnut meal are fed to intensively raised poultry for chicken meat and egg production.
Mixed crop and livestock systems developed in the country because of the beneficial effects
resulting from the inter-relationships and complementarities between crops and livestock.
The crop system contributes to livestock production by the provision of feed such as fodder
crops, crop residues and by-products, and primary products. Livestock provide, in may
cases, essential inputs to crop agriculture in the form of draught power and manure. This
contribution is of increasing importance. In principle, the coexistence of livestock and crop
production ensures a more continuous labour use, a wider range of products available for
subsistence and a more regular flow of cash income. The diversification manifested in mixed
farming systems helps in reducing risks. At the same time, cash surpluses from crop
production are often transformed into livestock as savings. Local indigenous livestock and
poultry dominates all over the country and majority of egg, milk and meat are produced by
the small house holds in few numbers as a sideline farm enterprise usually to provide pin
money for the family.  
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The birds are nondescript indigenous type and their production potentially is very poor. The
average yield from a cow is only 200-300 liter of milk per lactation and an indigenous
chicken produces only 45-50 small size (35 gram) eggs per annum. This traditional system
is very popular to the villagers, and has been employed for centuries and is likely to remain
as such for at least the next few decades. The main feature of this production system is that
it is operated on basis low-input/output, sometimes generating a quick return on investment.
Farmers, who cannot afford to keep large animals because of its higher investment
requirement, can easily maintain a few chickens or ducks within their homestead premises. 
2.2.1 Ruminant animal production system 

Ruminant production is integrated with crop production systems in Bangladesh. The majority
of ruminant population is non-descriptive indigenous type, mostly small in size with low
productivity. They are traditionally maintained with or without proper housing and fed
principally on agricultural crop residues and wastes and cereal by-products. Rice straw
contributes 87% of the roughage feed to animals. The amount of green fodder fed to the cattle
each day depends on the time given by the farmers to collect the grass or weeds from
roadsides, agricultural land or weeds harvested from the crop fields, rather than the
requirement of the cattle. Most of the time of the year, the cattle did not get adequate feed.
In the rainy season lush green grass grows in the roadside, embankment and fellow lands, but
the farmers can not preserve the surplus green grass because of lack of knowledge, labour
and infrastructure. It is left in the field and gets too old, consequently low in quality where
the dry matter digestibility becomes lower than 50% and available nutrients do not reach the
minimum requirement level of the cow. About 45% house hold rear livestock domestically
only 1.5% house hold rear livestock  commercially, 74 percent household rear poultry
domestically and only1% rear poultry commercially.

Table 2.2 Percentage distribution of household engaged by type of activities 

Crop production Livestock Poultry Non-agricultural
Locality activities

Bangladesh 43.5 56.5 44.6 1.5 53.9 74.0 0.9 25.1 45.6 54.4
Urban 10.5 89.5 15.7 1.8 82.9 39.0 0.6 60.4 77.3 22.7
Rural 52.9 47.1 52.9 1.4 45.7 84.0 1.0 15.0 36.6 63.4

Note: Engaged domestically means primarily for own consumption, BBS (2004).
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2.2.2 Existing dairy production system

Dairy animal rearing is a component of farming system in Bangladesh since ancient time.
The animal are reared by farmers for  milk production and the cow gives birth female calf is
used as future milking animal and male calf is used as future bullock for traction, transport
and to sale for cash money. Small farmers keep 1-2 milch animals of low genetic production
potential. Most of the dairy farms are small holders and are located in different regions of
the country with more concentration to the north-west of the country. The average family
size of the smallholder dairy farms consists of 5-6 persons, where the adult male and female
take cares the animals on a part time work in addition to their normal work. In some areas
farmers have built up groups or cooperatives. The cooperatives gives veterinary and A.I.
services free of cost and sell concentrated feed to the members on credit. The farms sell their
produced milk to the cooperatives at a fixed price on the basis of milk fat percentage. Their
debt and credit is cleared every fortnight. Some farmers maintain 2-3 cross bred cows
(crossing local with pure Holstein Friesian and Jersey through A. I.) with milk production 4-
6 folds higher than local cattle. These groups of farmers fed concentrate regularly to their
animals and grow fodder crops in limited amounts.   

On the other hand, due to the shortage of knowledge some rich farmers fed their cows
concentrate adlibitum basis, which makes the animals fatty leading  to a lower conception
rate. Two methods are in practice for  milking a dairy cow. One is ‘Hand milking’ and
another is ‘Machine milking’. Village farmers and small holder dairy farmers milk their
cows by using hand milking system and machine milking is appropriate for high yielding
dairy cows in commercial farms of Bangladesh. The main component of the operating cost
of dairy farming is the feed cost. Some available technologies have been applied and
demonstrated to farmers at the farm level but the farmers are reluctant to utilize the
technologies due to time and botheration of the process.

2.2.3  Feeding practices and input-output levels for local vs. crossbred cow

The major differences between feeding practices of two types of animals, local vs. crossbred
are the supply of green fodders and concentrates. The cross bred cows are usually stall fed
while the local cows are generally sent out for grazing in day time and fed rice straw
adlibitum basis. The grass offered to the crossbred cows composed of roadside grass, on-
farm fodder, weeds of crop fields, aquatic weeds, tree leaves and other browse which varies
from season to season. Local cows are fed to a maximum limit of 1 kg concentrate daily,
usually rice polish of farmer’s own source. The crossbred cows  are supplied with
concentrate in amount 2-3 times higher than local cows and composed of rice polish, wheat
bran, bran of legumes and oil cakes. 
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Table 2.3 Daily input and output from rearing two types of dairy cows

Animal Category Green Rice Concentrates Milk Income (BDTk)
and season fodder straw (kg) yield Feed Milk Profit
(kg) (kg) (Litre)
Feb-May (Dry) 1.50 7.50 1.00 1.25 30.78 31.25 +0.57

5.00 7.25 2.50 4.25 54.50 112.50 +58.00
June-Sept.(Monsoon) 8.47 6.53 1.00 2.15 32.28 53.75 +21.50

12.35 8.26 2.30 6.50 44.18 162.50 +115.30
Oct-Jan (Winter) 3.12 7.00 1.00 1.35 30.56 33.75 +3.19

10.24 8.50 2.50 6.00 49.62 150.00 +100.38

� Legend: Local cows, Crossbred cows
� Source: Data are generated from 300 households of 60 northern districts under SLDP-II
� Calculations are made considering the price of green fodder 0.50BDT/kg, Rice straw 2.00
BDT/kg, Concentrate 15BDT/kg and milk 25 BDT/ litre

Input out-put levels of rearing two types of dairy cows can be seen in Table 2.3. The income
through dairying was calculated taking into account of the feed cost and price incurred from
daily milk yield. In case of local cows, the overall income of farmers are far below the
income in comparison with cross bred cows. In both type of cows maximum milk yield and
profit was found in rainy season and low milk yield at the same time low profit was noticed
in the summer season of a year. 

2.4  Feeding practices

The feeding system of ruminant animals practiced in the country are: i) Traditional feeding
system ii) Feeding system in the milk pocket areas and iii) Feeding in farming condition

i) Traditional feeding system

The feeds offered to animals can be subdivided into three categories: dry feeds, green feeds
and concentrates. The dry feeds fed are mostly paddy, wheat and maize straws, and dry
grasses. The green feeds are road side grasses, weeds, natural vegetation of homestead, forest
grass, tree leaves, aquatic weeds and cultivated forages such as napier, german, guinea and
maize, grazing or tethering fallow or harvested land and vegetable wastes etc. Concentrates
are seldom fed and they are:  brans, polishes, damaged grains, and chuni (broken pulses with
kernels). Large landholders often supply, rice polish, wheat bran and oil cakes to their
animals but the small landholders provide concentrate feeds to animals used for draught
power and transportation. Animals are sometimes allowed to free or tethered grazing during
the day on natural pastures of non-arable land or homestead forest.
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Partial grazing is allowed on available fallow land, roads, bunds, and canal sides. Some
farmers feed chopped rice straw either after soaking with water or mixing with green grasses.
Rice gruel mixed with small quantity of oil cake, wheat bran or rice bran is commonly
practiced for feeding milking cows. Small ruminants are raised under scavenging system and
also allowed to feed on natural grasses grow on homestead forest and fallow lands or river
plains, barren lands and coastal areas. 

Grain-based rations are scarce; they are not popularly being used by village farmers for
feeding small ruminants simply because they are expensive. In terms of feeding management
of livestock, most farmers practiced mixed management feeding systems, such as: cut and
carry system. Where animals are kept in confinement, grasses are cut and carried to the
livestock. Zero-grazing is common on intensively-cropped small mixed farms in the country.
In Bangladesh native grasslands have been declining due to changes in land use. Crops,
including forages, grown specially for ruminants represent a relatively small component of
the available feed resources on the mixed farms. These are usually associated with the
irrigated systems. On the other hand, production of leguminous crops grown as a cash crop
at the end of the wet season and before the onset of the dry season is a very common practice
on small farms. Large landholders often supply, rice polish, wheat bran and oil cakes to their
animals but the small landholders provide concentrate feeds to animals used for draught
power and transportation.

ii) Feeding system in the milk pocket areas

In milk pocket areas (Sirajganj and Pabna Bathan area) at the on set of dry season (after
recedind flood water) between September and July, animals (mostly dairy cows) are grazed
on developed pasture mainly composed of matikalai (Phaseolus mungo), mung beans (Vigna
mungo), chickling vetch (Lathyrus sativa) and bermuda grass (Cynodon dactylon) and
varieties of natural weeds. During rainy season, animals are kept in the permanent animal
shed beside dwelling houses and allowed to stall-feeding, mainly with rice straw, watyer-
hyacinth and excess amount of poor quality by-products such as rice polish, wheat bran and
oil cakes. In some other areas, free grazing animals are kept in the char and haor areas in the
winter. Farmers are not aware of scientific feeding systems required for improving livestock
production. In the monsoon (August to January) animals are occasionally fed with  napier
grasses grown in the high land. 

iii) Feeding in farming condition

In organized government and non-government farms animals are maintained by feeding both
roughage and concentrates. Fodder crops are grown in the farming areas and concentrates are
purchased from outside. No feeding standards are maintained, rather animals are fed based
on Thumb rule.
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2.5  Housing system

In Bangladesh, commercial dairy farmers keep their animals in stanchion barns. Both single
and double row system of stanchion barn are in practiced. Farmers keeping 5 to 10 cows
prefer to use single row system and big size farms use double row system. In rural areas
where 68% of farmers keep one or two dairy cows, use traditional type of housing. In this
system farmers established katcha houses mainly with straw, bamboo or other easily
available materials, near their main houses. Usually the floor of the house is muddy but rich
farmers use bricks on the floor. Recently in a survey work (PKSF, 2008) it was observed that
more than 80 percent of village farmers use katcha houses for keeping their dairy animals. In
Bathan areas cows are kept in open air within an enclosure during the night, and at day time
they are moved to pasture for free grazing. Calves are kept confined at a corner of a cow
shed. 

2.6 Breeding system

The basic aim of cattle breeding programs in Bangladesh is to improve the genetic potential
of local cattle through infusion of exotic blood. For this reason, a central cattle breeding
station (CCBS) was established for producing high quality breeding bulls (Ahmed and Islam,
1987). Until now two types of policy was under practice - one for the urban and peri-urban
areas and the other for the rural areas. For urban and peri-urban areas breeding bulls of 50%
Sahiwal and 50% Holstein Friesian blood are used to breed local cows. For rural areas 50%
indigenous blood and 50% Holstein blood (up-graded animals) are used to breed local cows.
Recently in 2008, revised version of breeding policy has been under taken in the country in
urban and peri-urban areas where cross bred cows  will be bred with 50% indigenous blood
and 50% Holstein Friesian bloods and the  indigenous animals will be improved through
selective breeding within the indigenous best to best crossing. Although Artificial
Insemination Programme is expanding gradually but the progress is not upto the mark. Only
28% of farmers used A. I. and the rest 72% practiced natural breeding system (PKSF, 2008).  

2.7  Present production system of poultry 

Poultry keeping is an integral part of the rural farming system providing a sustainable family
income in rural areas for the small, marginal and landless poor. About 89 percent of the rural
households keep poultry with an average of 6.8 birds per holding. Considered as a secondary
business, poultry are generally maintained by rural women and children that generate cash
revenue and supply eggs and meat to their family diets. Chickens generally scavenge around
the homestead areas during the daytime, where they eat kitchen waste, leftover cereal grains
like rice, wheat, pulses, green grasses, insects and other 
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available feedstuffs. These waste feedstuffs are utilized by these birds to produce a good
quality, cheap source of animal protein.   A good number of women are involved in poultry
rearing in the rural areas with or without landholdings. The widely practiced  production
system of poultry in Bangladesh are: i) Traditional rural backyard scavenging system ii)
Semi-scavenging system and iii) Small scale commercial farming system iv) Large  scale
commercial farming system and v) Contract farming system

2.7.1 Present management situation 

i) Traditional rural backyard scavenging system

Rural poultry production, particularly chickens (followed by duck production) plays a
significant role in the socioeconomic development of Bangladesh. Almost 90% of all rural
families keep a small number of indigenous chicken and duck under traditional free range
semi-scavenging systems. A household flock in Bangladesh is usually comprised of two or
more varieties of poultry species (i.e. chicken, ducks and/or pigeon). Occasionally farmers
keep geese, but quail are mainly kept as a hobby. Depending on the space available, there is
a wide variation in regard to the number of birds per household. Table 2.4 shows the
distribution patterns of different species of poultry on the basis of farm size. Customarily,
small numbers of males are maintained in the flock for the sake of fertilization and hatching.
This is practical because some farmers erroneously believe that mating is a pre-requisite for
inducing hens to lay eggs. Accordingly, eggs sold in rural markets are mostly fertile. 

Table 2.5 Distribution of different poultry species as affected by farm size* (asper
household).

Farm size (area in acres) Average number per household Total 
Chicken Duck Pigeon

Landless (0-0.5) 5.6 1.71 0.08 9.1
Small (0.51-2.0) 7.5 1.71 0.10 9.3
Medium (2.01-5.0) 8.6 2.71 0.72 12.1
Large (>5.0) 11.4 9.98 0.82 22.2
Average 8.28 4.04 0.43 13.18

* Source: Huque and Ukil (1994)

Broodiness, a trait that retards laying performance, is common in indigenous birds. Native
hens become broody after laying a small number of eggs in separate clutches. However,
indigenous ducks are known to have relatively better maternal instincts compared to chickens
(e.g. able to cover and heat the eggs properly since they have abundant feathers and they
brood more often). It is for this reason that farmers sporadically put chicken eggs under 
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the broody ducks and use them as hatcheries. Depending upon the body size of the birds,
about 8-12 eggs are set under the hen placed on bamboo basket or wooden box where wood
shavings or rice straw are used as bedding material. The hatchability of eggs by natural
incubation is poor, recorded as 70% and 56% for chicken and ducks respectively (Barua,
1992). Farmers occasionally make mistakes, and set a large number of eggs under a broody
hen that ultimately results in poor hatchability. During natural incubation, adequate feed
supply and routine physical exercise of the broody hens are important to ensure good
hatchability but the farmers do not ensure this. In hot and humid days, birds in mud-made
houses often suffer from bad ventilation that affects their productive performances. After
hatching, fowls usually take care of their own baby chicks and protect them from predators
of other adverse situations. Baby chicks, therefore, have the extra privileges during early
stage of their life compared to duckling, and they can run around with their mother for
scavenging. In contrast, ducks leave the ducklings soon after hatch, and farmers have to take
care of them during their early days, including feeding, brooding or housing. Chicken and
duck houses in rural areas are generally constructed with materials that are locally available,
such as wooden planks, bamboo, mud or mud bricks. 

Occasionally, small size pens for chicken or ducks (placed in a corner of the larger animal’s
stall) are constructed.Feeding rural poultry is mainly based on the scavenging and by-
products. Native chickens mostly rely on scavenging with minimum or no supplemental
feeding. Most rural families provide a small amount of feed twice a day; once in the morning
when the birds leave their night shelter and again in the evening when the birds return home.
Generally, these feeds include rice polishing, rice bran, broken rice/wheat, kitchen wastes
like rice, rice-gruel, vegetables, fish wastes etc. During the scavenging period, domestic fowl
consume various types of feed materials that are available around the farmer’s homestead
areas. Indigenous ducks, which usually scavenge in the nearby ponds, river, lakes or any
other low lying areas, mainly eat various types of aquatic insects and weeds (duck weeds,
azolla, water-hyacinth etc.), shell or snails. Depending on seasonal variations, a variety of
insects, cockroaches, earthworms, beetles etc. are consumed by domestic birds. While
scavenging, domestic fowl and ducks consume considerable amounts of xanthophylls and
similar ingredients through their feed selection. As a consequence, this type of feeding has
an impact on the egg content (specially micro-ingredients) and the yolk colour of the eggs
produced by rural chicken or ducks are usually vivid, deep yellow, which is much favoured
by Bangladeshi consumers. Some Bangladeshi consumers have a misconception that eggs
with pale yolk are produced from diseased and unhealthy hens and those eggs are neither
tasty nor nutritious (Sikder et al., 1998).There have been reports that the scavengable
feedstuffs consumed by native chicken vary from 9-27 g/bird/day (Huque et al., 1992;
Sonaiya et al., 2002), which is insufficient to fulfil their nutrient requirements. Furthermore,
such feedstuffs are generally low in crude protein (8%) but high in crude fibre (9%), and
probably imbalanced in terms of calcium and phosphorus (Huque, 1999). As a consequence,
nutrient deficiencies are a common feature in scavenging birds,  
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and may be one of the vital factors that cause low productivity. Chowdhury et al., (2006)
reported low productivity of Desi chickens that are raised solely on scavenging feed
resources. In the backyard, feed supply is usually not optimal because not all the nutrients a
bird needs can be found all year round. During the dry season, poultry can quickly develop
vitamin deficiencies as a result of scarcity of succulent vegetables on the range. The
scavenging fowls and ducks is an important source of income and nutrition to farmers and
may be considered as an indispensable mechanism and vehicle to promote the rural
economy.

ii) Semi-scavenging system

This system is developed in collaboration with the Department of Livestock Services and
NGOs and it is a viable income generating model for the distressed and poor women and
unemployed youth in the rural areas. The exotic pure breeds and their crosses are used in the
system with a support of supplementary feeding, rearing techniques and health care. The
semi-scavenging system usually provide all the nutrients require through feed. Complete
poultry feeds are usually purchased from feed mills when they are available and can be
afforded. When feed is scarce, smallholders may use unconventional feedstuffs alone or
extend purchased complete feeds. These feed extenders, usually grain by-products, mainly
supply energy and protein. Grains and plant protein sources, the by-products of a few
oilseeds, are becoming increasingly scarce for livestock use. Although calcium can be
obtained from ground snail shell, phosphorus from ground bones and salt from the kitchen,
these products are hardly ever used. As smallholders usually cannot afford supplements of
trace minerals and vitamins as pre-mixes. 

iii) Small scale commercial farming system

Application of different management techniques and their efficiency is very low in small
scale farming system. Most of the poultry farmers in Bangladesh have not enough technical
knowledge to obtain maximum output from their investment. Many of the small farmers start
their poultry rearing by getting minimum know-how from their neighbor farmers or some
information provided by the chick sellers. Broiler production is usually practiced by small
scale farming system with a population of 200 to 1000 birds. The birds are supplied with
pellet feeds purchased from feed dealer of different feed milling industries. The small
farmers do not have much knowledge on different aspects for farm operation such as quality
of chicks, quality of feed, condition and nutrient content of feeds, disease prevention and
control techniques, bio-security of farms, environmental factors, etc. Due to this reason
many of the farmers starts poultry business with high ambition, but after two or three batches
of rearing, they are bound to close down their farms with financial losses. 
iv) Large scale commercial farming system
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Large scale commercial poultry production or industrialized poultry producers  use high
yielding strains of chicken, which gained momentum since 1980, the growth of this sector
has reached industrial proportions in the last decade. Table 2.5 shows the recent trends in the
growth of the commercial poultry sector during the period of 2000-2005. A significant
breakthrough in terms of supplying meat and eggs from the commercial sector indicates the
future enlarged and improved scope of this emerging industry. Usually commercial large
farms are specialized farms, where parent stocks of layer and broiler are reared separately in
a wide distance from each other.

Table 2.5 Growth of industrial poultry (layers and broilers) during the period of 2000-2005.

Year
Particulars 2000 2001 2002 2003 2004 2005
Layers (in thousand)
Parent Stock 145 236 370 138 344 212
Day old chick 12050 21240 33300 12420 30960 19080
per year
Day old chick 250 408 640 139 595 367
per week 
Broilers (in thousand)
Parent Stock 750 1062 1381 1952 2299 2292
Day old chick 90000 100359 116000 163968 164148 192528
per year 
Day old chick  1730 1929 2230 3153 3156 3702
per week

Sources: BPIA (2002), BRAC (2005) and DLS (2005)

a)  Commercial poultry breeder farms 

Industrial poultry farms are mostly breeder farms that have been constructed with modern
equipment and are designed in consideration of the local climate and environment, to
achieve the maximum performance. These houses are mostly tunnel-ventilated to combat
heat stress during the summer and may not be fully considered as environment by controlled
house. Small-scale commercial broiler and layer farms are traditionally open-sided houses
with gable or ‘hipped’ roofs. During the summer months, outdoor temperatures can increase
up to 390C with a high humidity in most parts of the country. In such a situation, heat
produced by birds coupled with the heat generated from outside air and solar radiation affect
feed consumption, growth rate, egg production and increase mortality. Exotic broiler parent 
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stocks reared in open-sided house under Bangladesh conditions, although they might be able
to active higher body weights, are not able to withstand such environmental stresses
(Chowdhury et al., 2003). Birds are maintained by feeding compound pellet feed, purchased
from dealers of different feed milling industry.

b)  Commercial layer and broiler farming system 

Commercial layer and broiler farms are patronized mostly by the private sector by
distributing commercial Broiler and Layer day-old hybrid chicks produced in their
hatcheries from imported parent stock. Small, medium and large sized farms are prevailed
in this system under complete confinement with a higher production performance based on
the individual owner’s management capability. These commercial farming demand high
input services with the support of the latest technology on nutrition, disease protection,
housing system and management. This farming achieved a higher annual growth of 15-20
percentage in the last five years. The local hatcheries produce about 11.80 million layer and
61.0 million broiler day-old chicks in 1999-2000 which is about half of the present demand
for commercial farming. About 70,000 different farms have been established in the country.
Of them 20% has been rearing 1,000 to 50,000 birds and the rests are very small with 100
to 1000 birds. Nearly 70 per cent of the raw materials required for compound poultry feed
production are imported and the local ingredients used are only rice by-products (rice bran,
rice polish, broken rice) and maize in limited amounts. Utilization of industrial by-products
and the non-conventional feed resources for compound feed production in poultry feeding is
minimal. A number of importers purchase the grain and soyabean meal from abroad to
produce their own poultry feed. Presently, soyabean meal uses is 20 to 30 percent in broiler
feed and 15 to 20 percent in layer feed. 

v)  Contract farming system

Contract farming system is an important pattern of farming system for the rapid growth of
poultry industry. Contract poultry rearing may be of two types in case broiler production:
a) Contract to buy at a guaranteed; b) Contract to raise for the company on either per head
or per kilo basis. On layer raising there may be pullet raisers on contract with hatcheries or
the agents to raise layer chicks up to 16-18 weeks until they are delivered to the egg
producers. Egg producers may opt. for to start from day-old chicks until the egg production
cycle is over. Generally, the contract system raiser may have land, house, raising equipment
and labour. The contracting companies may be responsible for chick supply, balanced feed
supply, medication and management advice including health management. Loan may also
acts on this system for initial facilities development. Aftab Poultry, one of the leading poultry
enterprises in the country is involved in some form of contract system. The proper
introduction of contract growing system would be one of the best system for poultry
development in the country.
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2.7  Production and consumption of livestock products

The density of Livestock and Poultry population per unit of land is higher in Bangladesh,
compared to other countries of the world. From the year 1998-99, the production of milk,
meat (beef, 
mutton and chicken) and egg were increasing on a regular basis with a lower increasing rate
which has reached to a higher rate in the year 2005-06. Table 2.6 shows the production of
livestock products for the last 9 years in the country. 

Table- 2.6 Production of milk, meat and eggs
Production

Product Unit 93-94 98-99 99-00 2000-01 01-02 02-03 03-04 04-05 05-06 06-07
March/07 

Milk Million 1.39 1.66 1.70 1.74 1.78 1.82 1.99 2.14 2.27 1.635
Tonne

Meat Million 0.49 0.66 0.70 0.75 0.78 0.83 0.91 1.06 1.13 0.7675
Tonne

Eggs Million 2404 3512 3793 4097 4424 4777 4780 5623 5422 3813
Tonne

Source: DLS,2008
Demand for non-cereal food stuffs, especially from animal origin, raises much faster than
cereal food demand as income grows upwardly. On the consumption side, the overall growth
rates in per capita milk, beef, mutton, poultry meat, and egg increased rapidly. Total
production of meat and eggs increased from 0.49 million tons and 2404 million number in
1993-94 to 1.13 million tons and 5422 million number in 2005-2006. Similarly milk
production has been increased from 1.39 million tons in 1993-94 to 2.27 million tons in 2005-
06. The per capita consumption of milk, meat and egg has been increased significantly. During
the year 2000-01, the per capita availability of milk, meat and eggs  were 36 ml/day, 15 g/day
and 31 number/year respectively, which has been increased  to 42.7 ml, 21.2 g and 41 no in
the year 2007-2008. Despite of having a rapid growth of commercial poultry farming, most of
the eggs and meat are still produced at small holder farms by free range ‘backyard’ and
scavenging poultry and it still play an important role in generating family income, in addition
to improving the family’s diet with eggs and meat. Among the poultry species, chicken forms
around 90% of the national production followed by duck (8%) and a small number of pigeons,
geese and quail (2%).  Almost each rural family usually keeps 10-20 chicken, duck or pigeon
that are traditionally maintained by the female members of a family, and fed on household
wastes and crop residues (Saleque, 2001; Rahman, 2003). Production of livestock products are
increasing at a slower rate in contrast with a higher consumption rate, which is growing
steadily. The traditional system of production could not able to meet the growing need of the
people nor able to increase the per capita income of the people. The requirement of availability
of eggs, meat and milk have been shown in the table 2.7.
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Table 2.7 Requirement and availability of milk, meat and  eggs

Items Requirement/ Availability/ Total yearly Total Yearly Deficiency 
Capita/Day Capita/Day Requirement production yearly

(MMT) (MMT) (MMT)

Milk 250 ml 42.72 ml 12.52(100%) 14.0 10.32(82.90%)

Meat 120 gm 21.24 g 6.01 (100%) 1.06 4.95 (84.0%)

Egg 104  egg/Year 41egg/ Year 14270 million 5625 million 8645 Million
nos. (60.58%) 

Source: DLS,2008

The present production can hardly meet about 25% of the requirement of milk, meat and
eggs. Almost 75% of the demand is still remained unsatisfied. The lower level of availability
of milk meat and eggs is due to backyard systems are characterized by slow rate of growth,
low productivity with low feed efficiency and heavy parasitic and disease infection with a
high mortality rate. 

Table 2.8 Availability of milk and milk products for domestic consumption 

1 2 3 4 5 6 7 8
1996-97 776 27 31 1 1 27 87 776
1997-98 787 27 31 1 1 27 87 786
1998-99 797 27 31 1 1 27 87 797
1999-2000 808 27 31 1 1 27 87 807
2000-2001 818 28 32 1 1 28 90 818
2001-2002 829 29 33 1 1 29 93 829
2002-2003 840 29 33 1 1 29 93 840
2003-2004 851 30 34 1 1 30 96 851

Contd.........
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Table-2.8 (Contd.)

Year Local milk Import
consumption 
in liquid  Liquid 

SMP equivalent
1 9 10 11 12

1996-97 776 26 104 1656 13.3
1997-98 787 21 84 1657 13.1
1998-99 797 24 96 1690 13.2
1999-2000 808 34 136 1751 13.5
2000-2001 818 31 124 1760 13.5
2001-2002 829 24 97 1753 13.3
2002-2003 840 24 97 1777 6.9
2003-2004 851 16 64 1766 6.7

Source: BBS, 2007

2.8  Milk production and consumption patterns

Total milk production in Bangladesh was nearly two million metric tons 2003-2004, of
which  an estimated 90% came from cows, the remainder was from buffaloes and goats
(DLS, 2005). The countries, average annual per capita milk consumption has increased over
the last decade (from 12.1 liters in 1996-97 to 16.7 liters in 2004-05 but remains very low
compared with regional consumption levels (for example, 85 liters per capita in India).
According to Household Expenditure Survey (HES) data, total milk consumption grew by
about 3 percent per year between 1995-96 and 2004-05 (Anon, 2008). In contrast, the
average growth rate of national milk production increased by only 1.2 percent per year from
1995 to 2005. To meet the deficits in supply, the country relies heavily on imports of
powdered milk. Bangladesh imported 51,545 tons of skim milk powder (SMP), valued at
US$ 87.81 million, in 2004 (Anon, 2008). This quantity of SMP is equivalent to 0.64 million
tons of liquid milk or about 28 percent of domestic milk production. In cities, powdered milk
is cheaper than processed, packaged fresh milk transported from rural areas (GOB, 2005).
Many urban consumers reportedly prefer imported powdered milk, regardless of the price,
for reasons of consumers and better promotion of powder milk as told to be safer. The
powdered milk is also preferred by the rural people outside the electrification and chilling
facilities because of its better shelf life (Islam and Akbar, 2008). Consumption of milk and
dairy products has been expanding dramatically with income growth, population growth,
urbanization and dietary changes (Shamsuddin et al., 2007). Cattle have played a key role
throughout the development of human civilization. Like other countries of the world, dairy 
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is one of major components of livestock production in Bangladesh In many respects, the
dairy industry occupies a special position among the other sectors of agricultural enterprises.  

2.9  Livestock yield and output trends

In milk pocket area of Milk vita, (Baghabarighat of Sirajgong district) some people rear
cows through Bathan system where herd size varies from approximately 100 to 300 cattle
heads. There are some well organized dairy farms in the Public and Private sectors where
head size is much bigger up to several hundreds. The average milk yield per day was found
to be 2.23 liters for indigenous (local) and 5.66 liters for cross-bred cows (Alam et al., 1995).
As per latest report of DLS (2005), it is observed that during 1979 to 80, the number of
registered dairy farm in Bangladesh was 227 but this  figure increased to 52,041 in the year
2003-04 considering at least 3 dairy cows. The chronological development pattern of dairy
farms in the country are shown in Table 2.9.

Table 2.9 Progressive development of the number of dairy farms (MFL, 2004).

Years Number of farms
1979-1980 227
1997-1998 29,649
2000-2001 32,614
2003-2004 52,041

Increase in average milk yield of cattle was partly due to the increase in number of
crossbreeds, which was responsible for an increase of total milk yield of cows between 1993
and 2006. Meat output increased at an average annual rate of about 13 percent during the
period from 1993 to 2006, largely driven by the outstanding increase in poultry meat output.  

2.10  Livestock product consumption.

The total annual consumption for processed milk and milk products is estimated to be 240
thousand tons of milk equivalent, which consists of urban household demand (45 per cent),
institutional demand (30 per cent), others (17 per cent). Butter, cheese, tea-whitener, baby
foods and a quantity  of skim-milk powder (SMP) are imported to complement the domestic
production. Goat meat is equally popular irrespective of caste. A higher level of milk
production is required to meet the increasing demand for milk and milk products in the
coming decade up to 2010. Further in crease in production are expected in the future and the
industry appears to be able to respond to additional demand for chicken meat. The per capita
egg availability in the country is only 32 against the minimum requirement of 104 (Das et
al., 2008) still remains low when compared to consumption levels in developed countries or
even to some of the developing countries in the region. 
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The slight increase in the layer sector was partly reflected in the marginal increases in egg
consumption over the years, in contrast to the massive growth seen in broiler meat
production. However, eggs still remain the cheapest animal protein source.  From the
previous discussion it is clear that  the country is  deficits of all animal products and that the
growth in production has not been able to match the growth in consumption. 

The likely reasons are that supporting raw materials and ingredients such as feed crops are
not adequate to meet the needs of the milling factories, that the production growth in the
livestock sector is almost exclusively in the poultry sector, and since the elements governing
production such as the genetic make up of animals and the natural feed resources are fixed
while that of consumption is flexible. 

The projected deficits in animal products will have to be met by higher productivity through
breeding and feeding and the adequate provision of feedstuffs of high quality. Production of
eggs and chicken meat can meet part of this increased requirement but the meat of other
species will need to be developed as well. Per capita livestock product consumption showed
a rising trend between 1983-2000 with maximum increases in chicken meat and eggs
followed by milk. The demand projections for milk, meat and eggs up to the year 2020
indicate maximum growth in egg production followed by milk. 

Thus, the growth of per capita consumption of livestock products and the expected growth
requirement for the future, demand aggressive planning and management to balance the
needs. To achieve the current level of livestock production and its annual increment, the
deficit in all the components of fodder, dry crop residues and feeds has to be met from either
increasing productivity, increasing land area (not possible due to human pressure for food
crops) or imports. The expected rise in milk yield may not be sufficient to meet the demand
for milk and milk products of the growing population but the projected deficits of animal
meat (emphasis on mono-gastric animals) will require larger emphasis on coarse cereals as
feed ingredients.
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CHAPTER- III

The production of fodder from food crop systems and the establishment of multi-purpose
trees and shrubs are potentially important for ensuring adequate feed supplies for ruminants
and improving soil fertility, but there has been limited adoptions on small farms to date.
Equally, there is significant potential for an effective use of locally-produced AIBPs and
NCFRs, all of which are under-utilized currently. AIBPs are less fibrous, have relatively
more digestible nutrients, and are often high in protein. (Maehl, 1997). Good examples of
AIBPs are the oilseed cakes and meals (e.g.cake, rice bran, rice polish, wheat bran,
cottonseed meal and fruit carnel cake). NCFRs are identified separately and include all those
products that have not been used traditionally in animal feeding. These feeds are diverse and
include crop husks, rubber seed meal, forest plant seed meal, aquatic weeds, distiller
solubles, shrimp waste, leather shavings and poultry litter (Devendra, 1992; Devendra et al.,
2000). In the more  favoured irrigated and lowland rain-fed areas of Bangladesh, multiple
cropping giving two to three crops of rice annually generates straw through out the year and
comprise more than 75 percent of roughage feedstuffs. Rice and wheat straws alone
contribute about 87% of total availability, and if maize, millet and sorghum are included the
contribution would increase further to about 95%. 

Although NCFRs contribute about 38% of total availability, with approximately 80% of
these feeds mostly suitable for ruminants, they are currently grossly under-utilized in
farming practice. Of the technologies developed to improve the nutritive value of crop
residues, more attention has been given to chemical treatment of cereal straws than to
supplementation. However, a failure to demonstrate cost-effectiveness has discouraged on-
farm adoption.  In individual countries in Asia, the use of rice straw for animal feed is
significantly higher. In Bangladesh, Saadullah et al. (1991) found that 74% of rice straw was
used as animal feed on small farms. In most countries in Asia, all buffaloes, a large
proportion of draught and beef cattle, and small numbers of sheep and goats are maintained
largely on cereal straws. Devendra et al., (1997) have estimated that rice straw is the
principal fibrous residue fed to over 90% of the ruminants. 

Rice straw is especially important during periods when other feeds are scarce; from the time
of planting to harvest, when animals have limited or no access to grazing, and whenever
drought or some other factor causes crop losses. The maximum intake of rice straw per 100
kg live weight in Bangladesh is about 1.8–2.5 kg. Land scarcity, seed unavailability of
economic fodder crop, absence of production technology to match with the ecosystem (land,
climate, cropping system) and economy of dairy farming are the major factors that affect
introduction of forage crop in an existing farming system. Subsistence farms with close
interlinking of crops, livestock and household were the predominant feature in Bangladesh
agriculture before the intensification of high yielding variety (HYV) of rice cultivation to
meet the increasing cereal demand due to population pressure. 
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About 67.5% of the total land area is cultivable and covered with single, double and triple
crops resulting in a crop intensity of 180% and 7.4 % is cultivable waste. Rice, Jute,
Sugarcane and Wheat are the major corps and which covers about 72.8, 4.50, 1.10 and
5.30%, respectively of the gross cropped area. Moreover, population growth along with
urbanization has been limiting the total operated and gross cropped area of the country
(BBS, 2007), and sparing no additional land for fodder cultivation and squeezing common
land, being used mainly for grazing by local animals. During the last four decades rice
cultivation has been intensified affecting close interlinking of crop, livestock and
households. Traditional legume and non-legume crop rotations or crop and livestock
integration are replaced by single crop for grain production and affected soil health of many
regions of the country. Legume cropping supported livestock keeping and helped soil
fertility through recycling nitrogen and facilitating animal grazing during a part of crop
cycle, especially, in the winter season. But production of legume crop are declining day by
day. Ossification of  HYV rice cultivation through application of fertilizer, pesticide and with
underground water during the dry period gradually reduced the soil flora and its water
holding capacity. This has increased cost of crop production, and environment. Livestock
production system or nutritional balances of available especially, to rural poor. The long
changes in crop production systems have on production performances of farm animal,
especially, of large ruminants, and it has brought a change in production system of animal
agriculture in the present shortage of green forage.

3.1 Types and availability of feed resources

Four main categories of feeds are potentially available for use on small mixed farms in
Bangladesh. These are pastures (native and improved grasses, herbaceous legumes and
multi-purpose trees), crop residues, agro-industrial by products (AIBPs), and non-
conventional feed resources (NCFRs). Poor quality native grasses and the fibrous residues
of a wide range of crops form the principal feeds for ruminant livestock on small mixed
farms. Tethered or free-grazing animals utilize the native grasses, often communally, from
rangelands, forests, fallows, wastelands, roadsides and cultivated areas after crop harvest.
The available  feedstuffs in the country are listed in Table 3.1 with their local, english and
scientific names. 
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Table 3.1  Feedstuffs available in  Bangladesh 

SL No. Local/common name English name Scientific name  
1 Arail grass Cut grass Lerrisa hexandra
2 Anjan grass Anjan grass Cenchrus ciliaris 
3 Andropogon Andropogon Andropogon aciculatus
4 Anchor bran Pea bran Pisum sativum
5 Azolla Azolla Azolla pinnata
6 Buffalo grass Buffalo grass Bamboo Euchlaena maxicana
7 Bamboo leaves leaves Bambusa tulda
8 Baksha grass Baksha grass Poaceae
9 Black germ Black germ Vigna mungo
10 Broken rice Broken rice Oryza sativa
11 Cabbage leaves Cabbage leaves Brassica oleracia var. capitate
12 Carpet grass Bonga-bonga Axonopus compressus
13 Chaila grass - Hemarthria protensa
14 Chanchi grass - Alternanthera sessilis
15 Chola bran Bengal Gram bran Cicar ariatenum
16 Chola grain mash Bengal Gram mash Cicar ariatenum
17 Coconut oil cake Coconut oil cake Copra meal
18 Cow pea Cow pea Vigna unguiculata
19 Dahl grass Dahl grass Hymenachne pseudointerrupta
20 Dhaincha leaves Sesbania Sestania rostrata
21 Duck weed Duck weed Lemna perpusilla
22 Durba grass Devil,s grass Cynodon dactylon
23 German grass German grass Echinocloa crusgalli
24 Guinea grass Guinea grass Panicum maximum
25 Halencha - Enhydra Fluctuans
26 Ipil Ipil Ipil Ipil Leucaena leucaephala
27 Joar fodder Joar Sorghum vulgare P
28 Jumbo grass Jumbo-hybrid Sorghum vulgare
29 Jungle rice grass Jungle rice grass Echinochloa crusgalli
30 Khesari bran Grass pea bran Lathyrus sativus
31 Khesari grass Brass pea plants Lathyrus sativus
32 Mahshkalai grass Black gram plants Phaseolus mungo
33 Malancha grass - Alternanthera philoxeroides
34 Maize fodder Maize fodder Zea mays
35 Maize crushed Maize crushed Zea mays
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36 Mashkalai bran Bengal gram bran Phaseolus mungo
37 Molasses Molasses Saccharum officinarum 
38 Mosur bran Lentil bran Lens cultnaris 
39 Mung bran Green gram bran Vigna radiate
40 Mung grain mash Green gram mash Vigna radiate 
41 Mustard oil cake Mustard oil cake Brassica spp
42 Napier grass Napier grass Pennisetum purpureum
43 Oat grass Oat grass Avena sativa
44 Para grass Para grass Brachiara mutica
45 Pangola grass Pangola grass Digitaria decumbens
46 Red bean Red bean Phaseolus trilobus
47 Rice polish Rice polish Oryza sativa
48 Rice straw Rice straw Oryza sativa
49 Road side grass Road side grass -
50 Shyama grass - Fchirochloa crussgalli
51 Signal grass Signal grass Brachiara decumbens
52 Sawn grass - Imperata cylindrica
53 Sorghum Sorghum Sorghum vulgare
54 Soyabean Soyabean Glycine max
55 Til oil cake Sesame oil cake Sesamum indicum
56 Water- hyacinth Water- hyacinth Eichhornia crassipes
57 Wheat bran Wheat bran Triticum aestivum 

The availability of cattle feeds such as rice straw, green forage and concentrates mostly
depends on the season and land use pattern by the farmers. Table 3.1 gives a general picture
of the availability of feedstuffs in Bangladesh. The naturally grown local grasses are
available during the months of June , July and August (rainy season). During March, April
and May (summer season) these grasses are moderately available in the paddy field and
became less available during the rest of the months of the year. Rice straw and rice polish
are readily available in the months of April, May, June, November, December and January,
as during these months rice is harvested in Bangladesh. Wheat straw is abundantly available
in March to July during the harvesting season of wheat and less available in other months of
the year. During the winter (November, December, January and February) tree leaves and
bushes are less available. Sesame oil cake and mustard oil cake are available during the
months of February, March and April as these months are the harvesting time of sesame and
mustard. Coconut oil cake is available throughout the year. During the harvesting season, i.e.
in the months of January, February, March and April (winter-summer) pulse bran are
available. Origin/sources of  available forages and their types is presented in Table 3.2.
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Table 3.2 Type of available fodder and their sources

Origin Type
Agricultural land Cultivated fodder

Crop residues
By-products from processing of harvested materials (haulms)
Weeds
Grass and weeds from fallow land

Common land Natural vegetation (grass, shrubs and weeds
Forest
Water plants

Homestead Grass
Tree leaves
Vegetable, fruits and kitchen waste
Weeds

Common concentrates viz. wheat bran (Triticum aestivum), rice polish (Oryza sativa), pea
bran (Pisum sativum), khesari bran (Lathyuus sativus) matikalai bran (Phaseolus mungo),
lentil bran (Lens cultnaris), sesame oil cake (Sesamum indicum), coconut oil cake ( Copra
meal) and mustard oil cake (Brassica spp.) are available round the year. The type of agro-
ecological zone, the extent and intensity of crop production determine the quantity and
availability of feed resources. In the more favoured irrigated and lowland rain-fed areas of
multiple cropping giving two to three crops of rice annually generates up to three times more
straw than is produced in the upland areas, where only one rice crop is grown. The
availability of such feeds, together with the animal species raised, will determine the type
and intensity of the crop–animal system (Devendra, 1997). 

3.2.1  Priorities for use of feed resources

Crop residues (rice and wheat straw, maize stover, sugar cane by-products, oil crop straw,
banana pseudo stem), green grasses (winter and monsoon forage and fodder, natural green
biomass, water and crop weeds) and tree foliage and leaves (jackfruit, leucaena, mulberry,
other edible tree leaves and bushes) are the major sources of roughage for the ruminant of
Bangladesh (Table 3.2). Losses due to the absence of preservation and processing facility or
knowledge gaps of users, natural calamity, movement problems of roughages; and their
otherwise uses affect availability to animals. Concentrate feeds, mostly of grain by-products
considered to have required nutritional quality but, its quantitative supply is not sufficient to
support the demand. This has made feed problem for livestock raising more acute, and made
dairy and fattening farming most competitive and challenging 
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to sustain under open market trading policy. Feeding to satisfy appetite, one of the pre-
conditions for supplying nutrition to ruminants, requires availability of bulk that comes from
roughages; and roughage quality is one of the basic requirements for optimizing intake and
digestion kinetics in the rumen to make production efficient and economic. 

3.2 Assessment of availability of feed resources 

For calculating the availability of feeds and fodder, one has to look at the  statistics for
calculating the green and dry fodder availability and availability of concentrate. Animals are
usually grazed by road side, embankment, play ground etc. and due to over grazing and poor
management pastures have practically degraded completely and do not contribute to any
sizable amount of green grass production.  Moreover, due to very fast industrialization,
heavy population burden and temptation of growing cash-crops, majority of the farmers do
not keep any  land under fodder production. Major portion of the dry fodder comes from the
crops residues like straws and  stovers. Feed resources and nutrition constitute the principal
technical constraints to livestock production in Bangladesh. For achieving further growth or
even to sustain the present level of production in this sector, one of the areas which needs
focusing is the animal feed resource management. For providing the support to the targeted
levels  of production in the livestock sector, it is of crucial importance not only to have
adequate feed resources but also to provide quality feeds to the animals. Even before
considering the issue of increasing the feed resource availability or developing strategies for
efficient utilization of the existing feed resources, it is imperative that the availability of the
animals and feed resources need to be properly assessed and documented. The type of agro-
ecological zone, the extent and intensity of crop production determine the quantity and
availability of feed resources. The good quality feeds have a high nutrient potential because
of high energy, protein and mineral contents. Thus, they are used mainly in production
rations for (non-ruminants, poultry, ducks) and also for ruminants producing milk and meat.
The medium quality feeds are also useful for promoting production in both ruminants and
non-ruminants. The poor quality consisting of low-quality crop residues, provides the main
source of energy for the maintenance of adult livestock, including animals used for draught
purposes such as swamp buffalo and cattle.

Four main categories of feed resources are potentially available for use in smallholder
crop–animal systems in the country. These are pastures (native and improved grasses,
herbaceous legumes and multi-purpose trees), crop residues, agro-industrial by-products
(AIBPs), and non- conventional feed resources (NCFRs). Over the past decades, a very few
estimates have been made of the availability and requirements of feeds and fodder for the
livestock population. Major limitations of such estimates are the uncertainty in green and dry
fodder. Availability from pasture land and common property resources and in seasonal
availability of green feeds during the monsoon, associated with the variable and erratic
rainfall. Still, there is general agreement on the shortage of good quality feeds 
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throughout Bangladesh, though estimates vary widely due to the range in assumptions. For
example, Tareque & Saadullah (1988 ) estimated an annual deficit at national level of nearly
50% shortage of roughage ( green fodder and  dry fodder including crop residues). On the
other hand, Huque et al.,  (2007)  estimated deficits of 39% roughage dry matter and 78% of
concentrate dry matter and Akbar and Khaleleduzzaman (2008), showed a total deficit  of 50
% dry matter. All of  these estimation reflect an “average” pasture growth situation.
Moreover, seasonal variations reflect an “average” pasture growth situation. Moreover,
seasonal variations and  constraints are not taken into account. The amount of feed actually
utilized is subject to livestock management.  

The quantification of feed availability for crop residues is generally done from the land and
cropping statistics, using appropriate conversion factors. While assessing the crop residue
availability from the crop data, different conversion factors are used by different group of
workers. Moreover, the same conversion factors are employed for all the regions of the
country without considering the factors like agro-climatic differences, agronomic practices,
varietal differences etc. For example maize stover availability (in dry matter) is estimated at
the ratio of 1:2.5., rice straw 1:1 and wheat straw 1:1 (Table 3.4)  These conversion rates
disregard the fact that the primary product/ crop residue ratio is negatively correlated with
crop yield. It can be assumed that with increasing yields and with the more extensive use of
modern inputs and seeds, crop residue availability may increase in amounts per area unit but
the ratio of primary product to stover or straw is likely to fall. Unfortunately, available data
do not allow the quantification of this relationship.The secondary information is largely
gathered from various govt. and non-govt. departments. However, the data tends to be
incomplete or at times partially incorrect for the area and period proposed to be covered.
Information regarding the non-conventional feeds which could be tapped for utilization as
animal feed are generally lacking. In early nineties, the livestock extension department
(DLS) introduced high yielding exotic grasses in the country such as Napier and Para and
distributed rootstocks and cuttings to the farmers. However, the contribution of these exotic
grasses in the national balance is small. Tree leaves are not considered as potential feed
sources by the farmers for cattle and buffaloes. However, Banana, bamboo and jack fruit
leaves are fed to these animals only during flood. Leucaena, locally known as Ipil Ipil
(leucaena leucocephala), is being tried to promote as tree fodders among the farmers. 

Number of varieties of nonconventional items are being used as livestock feed like sesbania,
water hyacinth, fruit wastes, urea, molasses etc. However, the overall contribution of green
roughage to the total dry matter (DM) availability is only 27%. Out of the total  dry matter
available 69% constitute dry roughage which is of very low quality, 27% from green
roughage and only 5% from concentrates. Since rice straw is the main roughage source for
cattle and buffaloes, its production per year and availability affects the feeding and nutrition
of these animals. Sources and availability of feeds and fodder estimated recently by Huque
et al. (2007) have been presented in Table 3.3. It can be seen in the Table 3.3 that crop 
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residues (rice and wheat straw, maize stover, sugar cane by-products, pulse crop shreds,
banana pseudo stem), green grasses (winter and monsoon forage and fodder, natural green
biomass, water and crop weeds) and tree foliage and leaves (jackfruit, leucaena, mulberry,
other edible tree leaves and bushes) are major sources of roughage for the ruminant of
Bangladesh. Farmer’s problem of both quantity and quality of roughage that fluctuates on
cropping, seasons and regions hinders dairy and fattening cattle production in the country. 

Table 3. 3  Source and availability of feeds and fodder 

Roughage feeds Biomass x 1000 Mt
Fresh DM

Rice straw 34000.00 28900.0
Wheat straw 1250.0 1063.0
Maize stover 720.0 504.0
Minor cereals straw 116.0 18.20
Pulse offals 1320.0 1056.0
Sugar cane bagasse 1296.0 584.0
Sugar cane leaves 720.0 324.0
Potato plants 782.0 117.0
Banana pseudostem & leaves 1420.0 142.0
Banana skin 203 51
Pineapple plant & fruit extracts 16.80 3.36
Jackfruit  wastes 28 4.20
Mango wastes 24.0 2.40
Vegetable wastes 11.50 0.92
Mulberry waste 0.27 0.07
Total fodder crops biomass 98.0 24.5
Total 88249.57 32807 (32.81 million ton)
Source: Huque et al. (2007)

3.3 Estimation of feed availability from forest resources

The green forage available from the forest resources accounts for a substantial portion in the
overall availability of animal feed resources. The quantification of availability of feed
resources from the forest cover is a difficult task and the productivity of the forage depends
on several factors like the type of forest cover, rainfall and the grazing pressure. The
information on these aspects is generally lacking. 

3.4 Availability and utilization of concentrates

Concentrates, either as by-products of processing from different Agricultural products or as whole
grains are largely utilized for feeding of medium to high milk producing herds and commercial
poultry industry. Concentrates are also regularly used in animal fattening programme. The
consumption of concentrates differs not only between species, but also between production categories
within the species. There is constant movement of the concentrate ingredients as well as the
compounded feed at inter district and intra district levels. 

34
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Table 3.4  Estimated available  feeds and fodder in Bangladesh (Based on BBS, 2007)

Crop Yield By-product Extraction Yield Available 
(000’MT) rate (%) (000’MT) MD 

(000’MT)
A. Cereal /crops
1. Rice 26,190 Straw 100 26,190 23,440
2. Wheat 1253 Straw 100 1253 1130
3. Maize 241 Straw 250 6025 2741
4. Jowar 1 Straw 250 3 3
5. Pulses 333 Straw 100 33 300
6. Groundnut 34 Straw 75 25 23

Total 27,637
B. Green roughages 
1. Green grass 23,580 Grass 100 23,580 4716
2. Sugar cane 6484 Tops 15 972 270

Bagasse 30 1945 1323
3. Banana 706 Leaves 85 600 114

Total 6423
C Concentrates 
1. Rice 26,190 Polish 6 1572 1400
2. Wheat 1253 Bran 20 251 226
3.Maize 241 Grain 100 241 215
4. Rice , broken 26,190 Broken rice 1 262 236
5. Pulses (all) (Chick pea, 
Mashkalai, Khesari, Moshur,
Pea etc.) 333 Bran 30 100 90
6. Oil seeds (all) (Mustard, 
Til, Soybean, Groundnut) 270 Meal/cake 70 189 170
7. Molasses - - - - 70
8. Fishmeal - - - - 300

Total 2707
D. Fruits waste 
1. Mango 242 Waste 20 48 12
2. Pineapple 213 Waste 25 53 8
3. Jack fruit 279 Waste 50 140 28

Total 48

Source : Akbar and Khalekazzam (2008)
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Feed resources for rural poultry comprises of scattered grains from threshing floor, left over
grains, pulses, broken rice, kitchen wastes, green grasses, insects, worms, left over boiled
rice, etc. Common ingredients used for preparation of poultry feeds for hybrid poultry are
maize, wheat, wheat bran, rice polish, til oil cake, fishmeal, oyster shell, common salt,
vitamin-mineral premix. Traditional hand mixing of concentrates constitutes 66.45% of total
production and rest 33.55% by automatic mixing (ADB, 2002). Based on the annual
production of different crops and the extraction rates of feed, the total production of feeds is
estimated and presented in Table 3.5. The total annual production of fibrous feed except road
side grazing and cut and carry grasses estimated as 27.7 million tons (27637.0 _ 1000 tons)
, and that of concentrates as 2.7 million tons (2707.0 _ 1000 tons). Nevertheless, the
availability of fibrous feed to animals reported as not more than 50%, and a percent of
concentrate is lost due to otherwise uses. The estimated dry matter requirement of fibrous
feed for the present stock of farm  animals was calculated to be 27.0 million tons, and that
of the concentrate including poultry and fish is 12.6 million tons. considering availability of
fibrous dry matter to animals (50.0% of the total production makes 16.4 million tons) the
estimated annual deficiency of the roughage dry matter would be calculated as 39.3%, and
that of the concentrate dry matter is 78.1% of the total quantitative requirement.
Nevertheless, roadside grazing and cut and carry grasses help to some extent minimize
quantitative requirement of roughage dry matter, but their qualitative deficiency and time
space between production and demand still affect production performances of the animals. 

The deficiency of the concentrate dry matter may rise further due to other wise use of the
by-products. Change in crop agriculture and its effects on crop + livestock  mixed farming:
Land  scarcity, seed unavailability of economic fodder crop, absence of production
technology to match with the ecosystem (land, climate, cropping system) and economy of
dairy farming are the major factors that affect introduction of a forage crop in an existing
farming system. The major feed resources for ruminant animals are grasses and grazing, crop
residues and by-products, cultivated fodders, weeds, and fodder from trees. The amount of
fodder obtained by grazing varies from region to region according to the extent of forest
areas and grazing lands and their proximity to human habitations. In hilly and forested areas,
large numbers of animals are taken out to graze, and pastoralism or transhumance are not
uncommon. In areas with more intensive cropping, the proportion contributed to diets by
grazing and by cultivated fodder is relatively small. In such areas, crop residues are
becoming increasingly important.

3.5  Raw materials available for compound feed formulation   

Feed ingredients account for 70-75% of the cost of producing commercial feeds. At the early
stage of commercial poultry in Bangladesh, small farmers used to utilize locally available
feed ingredients for feed formulation, but later the status of feed supply changed and both
farmers and feed millers became accustomed on commercial feedstuffs (Huque, 
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2001). Year round availability of feed ingredients and price stability is one of the important 
concerns for major feed milling industries. Feed mill plays an important role in the supply
of commercial feed to poultry, livestock and fish farming. Feed mills generally distribute
their product as a “complete feed” to poultry, fish and livestock industry. 

The raw materials generally used for the production of compound feed by feed millers are
corn, wheat, wheat bran, rice polish, soybean meal, fish meal, meat and bone meal, mustard
oil cake, sesame oil cake, oyster shell and feed additives. Mustard oil cake, sesame oil cake,
khesari bran, matikali bran, gram bran and di-calcium phosphate (DCP) powder are mostly
used as cattle feeds. Among the grains, yellow corn or maize is unique because of its high
energy and xanthophylls contents. The total maize production is increased to 62.89 percent
(fitted by in 2007-2008 compared with 2001-2002 fiscal year (Khaleduzzaman and
Khandaker, 2008). The poultry industries were mostly depended on imported corn in 2001-
2002 is now getting support from local feeds production. In addition to maize production,
the pulses and oilseeds production were 537 and 924 thousand tons, respectively in 2007-
2008.  The by products of pulses and oilseeds is used for compound feed production
particularly for cattle. However, the availability of total maize (assuming that 20% of the
total maize would be used for human consumption) and cereal by products was 4806.6
thousand tons in 2007-2008 and the growth of these total feeds is 14.03% (Table 3). 

3.6  Share of feed crops in animal feeds

Nearly 70 per cent of the raw materials required for compound poultry feed production are
imported and the local ingredients used are only rice by-products (rice bran and polish,
broken rice ) and different oil meal in limited amounts. Overall, less than 50 per cent of the
total rice bran and polish produced is used in animal feeding mainly due to the variability in
quality of the product in the market. Utilization of industrial by-products and other non-
conventional feed resources for compound feed production in poultry feeding is minimal.
Nearly 50% of total maize feed demand is satisfied by the local production and rest by
import. Presently, soybean meal usage is 30 to 40 per cent in broiler feed and 15 to 20 per
cent in layer feed and most of its requirements is to be met up through import. Commercial
feed is fed mainly to dairy cattle and poultry raised for milk, meat and egg purposes . The
percentage of feed demand is 76 per cent for poultry and 24 per cent for cattle and other
animals. The number of improved cattle is rising quickly in the country and farmers treat the
improved cattle as important assets by feeding quality feed to their milk cattle. The annual
growth in demand for livestock feeds is rising at a rate of 3.24 per cent in the case of poultry
4.25 %. For the small-scale poultry and dairy farmers that are scattered nationwide, their
feed demand is met by local shops.
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Table 3.5  Grain production profile in Bangladesh (000’MT)

Ingredients Year
Name 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008 Growth (%)
Rice 24300.0 25187.0 26190.0 25157.0 29746.0 29750.0 31975.0 (+) 4.58
Wheat 1605.0 1506.0 1253.0 975.0 772.0 1410.0 957.0 (-) 7.74
Maize 64.0 117.0 241.0 356.0 784.0 1930.0 2361.0 (+)62.89
Pulses 344.0 349.0 333.0 316.0 557.0 560.0 537.0 (+)9.99
Oilseeds 376.0 368.0 270.0 268.0 548.0 736.0 924.0 (+)17.11

Source: Department of Agriculture Extension (DAE)

Table 3.6 Feed ingredients available (estimated) for poultry and livestock in
Bangladesh (000’MT)

Ingredients Extraction Year
rate (%) 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 2007-2008

Maize* 100 51.2 93.6 192.8 284.8 627.2 1544.0 1888.8
Wheat bran 20 321.0 301.2 250.6 195.6 154.4 282.0 191.4
Rice polish 06 1458.0 1511.2 1571.4 1509.6 1784.7 1785.0 1918.5
Pulses bran 30 103.2 104.7 99.9 94.8 167.1 168.0 161.1
Oilcakes 70 263.2 257.6 189.0 187.6 383.6 515.2 646.8
Total 2196.6 2268.3 2303.7 1987.0 3117.0 4294.2 4806.6

*Assumed that 20% of the total maize would be used for human consumption
Source: Khaleduzzaman and Khandaker, 2008

The potential availability of concentrates is given in Table 3.7. Again, appropriate extraction
rates have been used. Table 3.7 shows the availability of cereal grains for livestock feeding.
We assume that some 2 to 4% of the total cereal grains produced is used in this way. Most
of this is fed to poultry and high-yielding diary animals, particularly around cities. 3.7
Demand for feed and feed crops. Increasing animal numbers in the country places a greater
demand on all these feed resources and the supply is considered very inadequate for all feed
resources (Huque et al, 2007) even for the low-quality roughages. The primary strategy to
increase milk and meat production from ruminants  is to improve their  genetic potential but
these  improved animals need higher quality forages and supplements to realize  their
potential. This will result in a greater demand for coarse cereals and higher quality protein
supplements even for ruminants. 
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The urgent demand will come, however, from the rapidly expanding poultry sector. The
modern chicken, in particular the broilers and their parents, demands feed of the highest
quality which can only be satisfied by the use of ingredients such as maize and soybean meal
and the demand for these and their substitutes can be expected to increase rapidly. It can be
seen, therefore, that with increase in milk, meat and egg production in the country resulted
in greatly increased demand for coarse cereals and good quality protein oilseed meals. 

CHAPTER - IV

4.1  Assessment of nutrient availability

Scarcity of feeds and fodder both in quantity and quality is one of the main constraints of
livestock production in Bangladesh. Estimates of feed requirements can be based on the
nutrient requirements of livestock, combined with livestock population statistics and data on
animal productivity. For calculating the feeds and fodder requirements for the total livestock
of the country, the total livestock is converted into equivalent of an Adult Cattle Unit (A. C.
U.). Looking to the body weight of different  breeds in the country, the average body weight
of an adult cattle unit is taken as 150 kg, buffalo 190 kg, goat 12 kg, sheep 10 kg and poultry
1.2 kg. Normal conversion factor is applied for converting different livestock into Adult
Cattle Unit (Table 4.1). Considering the total livestock body weight and average standard of
requirement, it was necessary to supply 53088,000 million tons of dry matter and 3994,000
million tons of digestible crude protein in the year 2006-07. But practically there was a wide
gap between demand and supply situation.

Table 4.1 Livestock population and annual nutrient requirement in year 2006-07.

Species Number     DCP (000MT)
2006/07 Av. LW Million kg DM(000, MT) 2006/07

(kg) 2006/07 2006/07
1. Cattle 22.87 150 3431 37569 2336
2. Buffalo 1.21 190 230 2518 154
3. Goat 20.75 12 249 3635 378
4. Sheep 2.68 10 27 394 49
5. Poultry 245.97 1.2 295 8972 1077
Total 4232 53088 3994

4.2 Nutrients available from concentrate, green fodder and dry fodder 

Assuming 2.5 percent (of the body weight) Dry Matter (D.M.) consumption per day, the total
D. M. intake per day and then per year is calculated. As a rule, one third of total D.
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M. will come from  the concentrate and rest from the roughage. As normal routine again one
third of roughage should come from green fodder and rest from dry fodder. Now looking to
the average moisture content of green fodder as 75 to 80 per cent the total green fodder
requirement on as such basis is calculated. From the  study on the availability of feeds and
fodder (Table 4.2) it is evident that out of the total dry matter available, 69% constitutes dry
roughage, 87% of which is rice straw, which is of very low nutritive value and contributes
81 thousand tons of digestible crude protein and 222267 million MJ of metabolizable energy.
The contribution of green roughage to the total available dry matter is 27% which consists
of sweet potato leaves, natural grasses (road sides, embankments, fallow lands, cultivable
wastes, homesteads, etc.) weeds available from cultivable areas, water hyacinth, cultivated
fodder, sugarcane tops supplying 187 thousand tons of digestible crude protein and 49951
million MJ metabolizable energy. 

Concentrates consist of rice polish, wheat bran, oil cakes, pulse bran, molasses, cotton seed
cake, fish meal, broken rice which contribute 5% of the total dry matter and 424 thousand
tons of digestible crude protein and 33,937 million MJ metabolizable energy. From a study
on the feed nutrient supply and demand balance sheet it is evident that 37, 26 and 19% of
dry matter, crude protein and metabolizable energy, respectively are available for feeding
animals.

Table 4.2 Estimated nutrients available from different feed sources for livestock
feeding 

Feed DM (000’MT) DCP (000’MT) ME (Million MJ)
1. Dry roughage 27637 81 2,22,267
2. Green roughage 6612 187 49,951
3. Fruit waste 48 4 208
4. Concentrate 2709 424 33,937
Total 37,006 696 3,06,363 

In a  calculation of  availability and requirements (Akbar and Khaleduzzaman,2008) in terms
of dry matter, digestible crude protein (DCP) and metabolizable energy (ME) show that there
is  a substantial gap between supply and demand of about 27%. Most critical is the
deficiency of DCP, which amounts to about 80%, showing a severe imbalance in the ratio of
poor-quality roughages to good feeds (Table 4.3). Saadullah, (1995) indicated that the values
ranging from 44% to 87% of dry matter (DM), 51% to 86% of total digestible nutrients
(TDN) and 26% to 52% of digestible crude protein requirements are being met from the
current feed resources available in Bangladesh. From these studies, it seems that the
available feeds can support 70% of ruminants and 30% of poultry under normal condition
(Shahjalal and Islam, 2001). In another study, total deficiency of livestock and poultry feed
resources has been estimated to be 45% in terms of dry matter (DM), 50% in terms of TDN 
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and 80% in terms of DCP (Huque, 2005). Available ingredients for intensive poultry
production do not ensure balanced ration having 20-22% crude protein and 2700-2900
kcal/kg energy. An estimate of supply and demand for poultry feed shows that there is a
shortage of 39% DM and 43% CP. The approximate annual demand of prepared feed for
poultry is 789,000 Mt against which (33.5%) by the specialized feed mills mostly in private
sectors produce about 265,000 Mt (33.5%) only (ADB, 2002). 

Table 4.3 Supply, demand and balance situation of feed nutrients for livestock 

Nutrient demand/supply Dry matter Digestible crude Metabolizable 
in corresponding years (000’MT) protein (000’MT) energy (Million, 

MJ)
Supply 36815 691 304935
Demand 50358 3738 1208326
Balance -13543 -3047 -903391
Available (%) 73.11 18.49 25.24

� Nutrient supply and demand growth rate are estimated for DM, DCP and ME are 5.40,
0.24 and 8.02 and 1.29, 2.11 and 5.09, respectively.
From a study (Tareque, 1991) on the availability of feeds and fodder, it is evident that out of
the total dry matter available, 70% constitutes dry roughage, 87% of which is rice straw.
Feed nutrient supply and demand balance sheet indicates that the availability of nutrients are
33.3 % DM, 22.5% CP and 29.5% ME with the deficits of 66.7% DM, 77.5% CP and 70%
ME (Table 4.4). Other sources estimate that the roughage and concentrate available for
feeding livestock can meet only 50% and 10% of dry matter requirements respectively
(Shahjalal and Islam, 2001) 

Table 4.4  Livestock feed nutrient supply and demand balance in Bangladesh

Type of feed Production Nutrient availability
(DM, Mill tons) DM CP ME

(Mill tons) (Mill tons) (Mill MJ)
Dry roughage 19.63 7.40 0.30 60,410
Green roughage 7.84 =29.05 5.90 0.50 52,550
Fruit wastes 0.21 0.16 0.01 1,150
Concentrates 1.37 1.37 0.24 18,240
Nutrient supply 14.83 1.05 132,350
Nutrient demand# 44.51 4.67 449,140
Deficit -29.68 -3.62 -316,790
Availability (%) 33.3 22.5 29.5

Sources:   Tareque (1991);  #  Estimation based on  livestock population  (FAO,1992).
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CHAPTER-V

5.1 Nutritional composition of available feedstuffs

The quantity and quality of the nutrients in forages varies widely. Factors, such as botanical
composition, morphological characteristics, stages of maturity, fertilizer treatment, season of
growth, climatic conditions, soil fertility and processing methods affect the yield, chemical
composition and nutritive values of feed stuffs. The chemical composition of feed stuffs
available in Bangladesh varies widely. In order to get actual composition of feed ingredients
it is best to analysis each and every feed before inclusion in the ration. But practically it is
not possible, and therefore the values used in this manuscript are collected from previous
analyze data of different scientist of the country. In computing this data priority was given
to collect locally analyzed sample values but the nutritive value of these samples can only
be taken as a guide because of possible variations influenced by so many factors as
mentioned earlier. In feeds of animal origin the nutritive value may be influenced by the
variety of animal products, their processing technology and other conditions. The sources of
information used in preparing feed composition tables in this chapter are:              
1. Published data available on proximate and other nutrients (Khan, 2005; Khan et al,
2002; 2008) 2. Nutrient values of common feeds available  in Bangladesh Standard
Specification for Feeds and Feeding of Farm Animals and Pets (2008). Nutritive value
covering common feed ingredients and their prices can be seen in the following tables. Many
grasses do not contain sufficient protein to supply maintenance requirements of animals
although higher levels are generally present in legumes and non-leguminous browses. 

Table 5.1  Proximate composition  of grasses 

Feedstuffs Fresh g/ kg DM
Fresh Forages DM(g/kg) OM CP CF EE NFE Ash
Andropogan (Andropogon 279 901 64 265 14 - 99
gyanus)
Arail (Lerrisa hexandra) 266 816 58 274 13 - 184
Banana whole plant (Musa - 852 59 243 10 540 148
sapientum)
Bermuda grass (Cenchrus ciliaris) 275 843 89 263 15 476 157
Centro (Centrosoma pubescens) 324 894 146 326 30 392 106
Chailla (Hemarthria protensa S.) 258 876 76 336 16 438 134
Common paspalum  (Paspalum 280 893 69 305 20 499 107
plicatulum)
Cowpea-early bloom  (Vigna 175 865 170 294 38 363 135
unguiculata)
Dal grass (Hymenachne 121 864 96 298 20 450 136

Contd.........
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Feedstuffs Fresh g/ kg DM
Fresh Forages DM(g/kg) OM CP CF EE NFE Ash
amplexicaulis)
Durba grass (Cynodon dactylon) 256 876 162 425 24 265 124
German grass (Echinocloa 216 846 124 364 14 373 125
crusgalli)
Guinea grass (Panicum maximum) 272 872 142 286 17 427 128
Horse bean (Vicea faba) early 198 856 178 272 28 378 144
bloom
Khesari kalai (Lathyrus sativas) 165 875 196 258 26 395 125
King grass (Pennisetum 248 857 74 315 18 450 143
purpupoides)
Lupins (Lupin albus) 205 869 208 246 31 384 131
Maize (Zea mays) mature stage 260 946 84 286 34 542 54
Maize (Zea mays) dough stage 275 938 88 274 30 546 62
Maize (Zea mays) milk stage 282 932 94 268 27 545 68
Matikali grass (Indian Vetch) 195 856 164 240 24 428 144
Napier bajra  hybrid (Pennise 185 876 92 306 24 454 124
tum purb) 
Oats (Avena sativa) pre-bloom 273 854 87 328 18 421 146
Pangola grass (Digiteria 218 866 83 349 14 420 134
decumbens)
Para grass (Brachiaria mutica) 198 808 74 342 16 376 192
Pasture grass – mixed 268 882 77 297 19 489 118
Peas (Pisum sativum) 205 872 194 206 34 438 128
Peuro /Bronomesh kali 247 854 132 278 28 416 146
(Pueraria phaseoloides)
Ruzi (Bracharia ruziziensis) 196 840 100 296 19 - 160
Shama (Echinochloa crusgalli) 223 728 128 280 22 - 172
Signal grass (Brachiaria 266 932 76 315 18 504 87
decumbens)
Sorghum fodder (Sorghum 163 923 137 288 16 - 77
bicolor)
Soyabean- full bloom (Glycine 254 868 168 296 35 302 132
max)
Splendida (Setaria splendida) 159 894 98 315 19 - 106
Sugar cane tops (Sacch off) 298 907 58 346 24 479 93
Sunhemp 272 892 184 268 26 414 108
Sweet potato (Ipomoea batalas) 150 904 48 96 14 667 96
Ulu (Imperata cylindrica) 315 909 70 352 12 - 91
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Table 5.2.  Digestibility, energy values, calcium and phosphorus contents of grasses and
their prices

Feedstuffs %
Fresh Forages dOM ME DCP% TDN% Ca% P% Price  in 

MJ/kgDM *BDTk/10 
Kg

Andropogan (Andropogon 63 8.9 3.8 - - - 10 -15
gyanus)
Arail (Lerissa hexandra) 58 8.3 2.9 - - - 10 -15
Banana whole plant (Musa 54 8.7 - - - - 10 -15
sapientum)
Bermuda grass (Cenchrus 63 9.6 - - - - 10 -15
ciliaris)
Centro (Centrosoma pubescens) 70 9.4 4.0 - - - 10 -15
Chailla (Hemarthria protensa S.) 54 8.6 - - - - 10 -15
Common paspalum  (Paspalum 63 9.8 7.3 - - - 10 -15
plicatulum)
Cowpea-early bloom  (Vigna 72 10.2 - - - - 10 -15
unguiculata)
Dal grass (Hymenachne 63 9.5 11.8 52.0 - - 10 -15
amplexicaulis)
Durba grass (Cynodon dactylon) 61 9.6 - - - - 10 -15
German grass (Echinocloa 65 9.4 - - - - 10 -15
crusgalli)
Guinea grass (Panicum 58 9.6 6.0 - - - 10 -15
maximum)
Horse bean (Vicea faba) early 68 8.9 6.6 52.0 0.43 0.23 10 -15
bloom
Khesari kalai (Lathyrus sativas) 73 9.9 14.3 - 0.37 0.13 10 -15
King grass (Pennisetum 68 10.2 - - - - 10 -15
purpupoides)
Lupins (Lupin albus) 76 10.4 - - - - 10 -15
Maize (Zea mays) mature stage 60 9.6 4.7 66.0 0.54 0.27 10 -15
Maize (Zea mays) dough stage 64 9.7 - - - - 10 -15
Maize (Zea mays) milk stage 69 10.1 - - - - 10 -15
Matikali grass (Indian Vetch) 66 9.5 9.5 - - - 10 -15
Napier bajra  hybrid (Pennisetum 62 9.2 4.5 48.0 0.36 0.22 10 -15
purb) 
Oats (Avena sativa) pre-bloom 67 9.6 - - - - 10 -15
Pangola grass (Digiteria 58 8.7 - - - - 10 -15
decumbens)
Para grass (Brachiaria mutica) 56 8.5 7.9 56.0 0.22 0.17 10 -15
Pasture grass – mixed 62 9.4 - - 0.39 0.24 10 -15
Peas (Pisum sativum) 80 11.2 - - - - 10 -15
Peuro /Bronomesh kali 68 9.6 - - - - 10 -15
(Pueraria phaseoloides)

Contd.........
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Feedstuffs %
Fresh Forages dOM ME DCP% TDN% Ca% P% Price  in 

MJ/kgDM *BDTk/10 
Kg

Plicatulum (Paspalum plicatulum M) 62         9.2 5.7 - - -           10 -15
Ruzi (Bracharia ruziziensis) 64 8.8 - - - - 10 -15
Shama (Echinochloa crusgalli) 65 9.4 8.9 - - - 10 -15
Signal grass (Brachiaria decumbens) 68 9.2 - - - - 10 -15
Sorghum fodder (Sorghum bicolor) 67 9.7 4.6 57.0 0.33 0.24 10 -15
Soyabean- full bloom (Glycine  max) 67 9.3 - - - - 10 -15
Splendida (Setaria splendida) 68 9.4 5.9 - - - 10 -15
Sugar cane tops (Sacch off) 54 8.5 2.7 50.0 0.35 0.27 10 -15
Sunhemp 68 9.2 - - - - 10 -15
Sweet potato (Ipomoea batalas) 59 12.4 - - - - 10 -15
Ulu (Imperata cylindrica) 52 9.0 3.5 - - - 10 -15

* BDTK 70.0 = 1 USD

Table 5.3. Proximate composition of dry forages and silages

Feedstuffs g/Kg DM
Dry roughages: OM CP CF EE NFE Ash Price/ 10 

kg *BDTK
Oat straw (Avena sativa) 938 42 395 230 - 62 40
Rice straw (local), 0ryza sativa 851 39 359 14 440 149 40
Rice straw (Oryza sativa) HYV 826 32 384 12 398 174 40
Rice straw (urea molasses treated) 880 90 - - - 120 55
Rice straw (urea treated) 860 65 240 10 - 140 50
Straw maize (Zea mays) 940 55 415 170 - 60 20
Sugarcane bagasse  924 17 462 09 336 176 15
Triticle hay 860 270 - - - 30
Wheat straw (Triticum aestivum) 932 30 468 14 320 168 30
Silages :
Maize silage (Zea mays) 902 79 254 19 - 98 15
Oat silage  (Avena sativa) 89884 97 316 - - 107 15
Sorghum silage (Sorghum bicolor) - 102 344 - - 116 15

Table 5.4. Digestibility and energy values of dry forages and silages

Feedstuffs % MJ/kg DM
Dry roughages: dOM ME DCP TDN
Bamboo (Dendrocalamus strictus) 58 8.7
Banana (Musa sapientum) 62 9.9
Banyan (Ficus bengalensis) 68 7.7
Dhaincha (Sesbanca sesban) 76 11.1
Oat straw (Avena sativa) 54 1.43 - -
Rice straw (local), 0ryza sativa 45 7.96 3 430

Contd.........



46

Best Practices in Animal Feed Production and Management 

Feedstuffs % MJ/kg DM
Dry roughages: dOM ME DCP TDN  
Rice straw (Oryza sativa) HYV 50                      6.2
Rice straw (urea molasses treated) 65 1.62 47 -
Rice straw (urea treated) 60 2.06 30 450
Straw maize (Zea mays) 45 1.90 - -
Sugarcane bagasse  47 6.1
Triticle hay - - 20 -
Wheat straw (Triticum aestivum) 45 6.4
Silages :
Maize silage (Zea mays) 65 2.34 - -
Oat silage  (Avena sativa) 59 2.12 - -
Sorghum silage (Sorghum bicolor) 62 1.14 - -

Table- 5.5 Proximate components of concentrate feedstuffs 

Feedstuffs DM % g/Kg DM Price/kg
Concentrates  OM CP CF EE NFE Ash BDTk
Broiler litter 733 138 227 18 248 267 2
Layer manure 701 203 128 11 251 299 2
Country bean 943 258 70 69 446 57 40
Field pea 956 254 69 175 457 44 35
Layer litter 741 123 103 19 495 259 2
Rabbit dropping 821 99 233 11 477 179 2
Saw dust 838 879 24 623 06 322 121 2
Cattle manure 187 893 93 459 22 319 107 2
Paper mill waste 84 885 26 522 06 330 115 2
Cane molasses (Saccharum 650 - - - - - - 12
officinarum)
Coconut oil cake 912 937 204 146 92 - 64 40
(Cocos nucifera)
Cotton seed cake 939 945 223 241 46 - 55 40
(Gossypium spp)
Cowpea (Vigna unguiculata) - 950 253 50 24 573 50 45
Di-calcium phosphate 957 - - - - - - 175
Fish meal (Gr. A) 872 759 630 13 76 - 241 70
Fish meal (Gr. B) 860 712 505 201 124 121 288 60
Groundnut cake - 926 432 54 80 360 74 40
(Arachis hypogaea)
Horse bean (Vicia faba) - 932 296 84 19 533 68 45
Kheshari csushed 886 869 388 75 14 - 131 50
(Lathyrus sativa)
Lime stone 998 - - - - - - 50
Linseed cake (Linum - 918 359 94 76 389 82 40
usitatissium)
Maize (Zea mays) 880 964 102 38 42 782 36 15
Mustard cake (Brassica spp) 912 906 365 96 92 353 94 40
Oyster shell 993 - - - - - - 25
Rice (Oryza sativa) - 918 93 240 87 724 72 25

Contd.........
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Feedstuffs DM % g/Kg DM Price/kg
Concentrates  OM CP CF EE NFE Ash BDTk
Rice bran (Oryza sativa) 934 846 71 - 116 - 194 10
Rice polish (Oryza sativa) - 846 108 128 106 504 154 12
Sesame cake (Sesamum - 870 426 94 64 246 150 40
indicum)
Soyabean meal  (Glycine 885 912 432 78 187 215 88 50
maximum)
Soyabean oil cake 885 918 476 - 207 - 82 40
(Glycine max)
Soyabean seeds (cruhed) 915 851 320 80 152 - 149 70
(Glycine max)
Til oil cake (Sesamum 92 974 267 201 47 - 226 40
indicum)
Wheat  (Triticum aestivum) 885 954 125 46 24 759 46 20
Wheat bran (Triticum 960 910 148 140 49 573 90 16
aestivum) (Gr.A)
Wheat bran (Triticum 900 857 154 107 41 - 143 13
aestivum) (Gr.B)

Table 5.6  Organic matter digestibility, energy, Calcium and phosphorus contents of
concentrate feedstuffs

Feedstuffs % MJ/kg DM Ca % P%
Concentrates  dOM ME
Cane molasses (Saccharum officinarum) - - 0.91 0.09
Coconut oil cake (Cocos nucifera) - - 0.24 0.69
Cotton seed cake (Gossypium spp) - - 0.20 0.28
Cowpea (Vigna unguiculata) 85 12.9 - -
Di-calcium phosphate - - 24.4 18.1
Fish meal (Gr. A) - - 6.46 2.85
Fish meal (Gr. B) 84 12.8 5.08 2.77
Groundnut cake (Arachis hypogaea) 82 13.2 - -
Horse bean (Vicia faba) 84 12.7 - -
Kheshari csushed (Lathyrus sativa) 76 - 0.11 0.56
Lime stone - - 38.5 -
Linseed cake (Linum usitatissium) 74 12.4 - -
Maize (Zea mays) 85 13.8 0.20 0.10
Mustard cake (Brassica spp) 76 12.7 0.67 0.19
Oyster shell - - 37.4 -
Rice (Oryza sativa) 78 12.4 - -
Rice bran (Oryza sativa) - - 0.05 1.40
Rice polish (Oryza sativa) 57 10.2 - -
Sesame cake (Sesamum indicum) 78 11.8 - -
Soyabean meal (Glycine maximum) 86 14.2 0.32 0.80
Soyabean oil cake (Glycine max) 80 - 0.32 0.80
Soyabean seeds (cruhed) (Glycine max) 86 - 0.28 0.67
Til oil cake (Sesamum indicum) 82 - 2.08 1.12
Wheat (Triticum aestivum) 85 13.9 0.08 0.44
Wheat bran (Triticum aestivum) (Gr.A) 64 10.0 0.93 1.01
Wheat bran (Triticum aestivum) (Gr.B) 60 - 1.13 1.00
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Table 5.7 Chemical composition of tree leaves (g 100g-1DM)

Tree leaves *Dry Organic Crude Crude NFE Total Crude
matter matter protein fat ash fiber

Bamboo (Dendrocalamus 48.26 83.60 14.01 1.52 41.96 16.43 26.25
strictus)
Banana (Musa sapientum) 32.45 81.45 16.22 8.70 33.54 18.65 23.04
Neem (Azadirachta indica) - 88.20 18.25 3.72 43.85 11.84 22.56
Pakar (Ficus infectoria) 34.62 89.80 11.82 2.80 44.80 - 26.41
Shaora (Streblus asper) 44.83 83.79 14.56 1.21 51.32 16.21 16.70
Banyan (Ficus infectoria) 42.35 85.12 12.70 2.15 41.33 14.88 28.94
Tut (Morus alba) 37.68 86.40 23.92 2.70 46.04 13.96 13.38
Mango (Mangifera indica) 46.27 89.11 8.46 1.71 49.29 10.89 31.36
Mandar (Erythrina indica) 38.63 94.76 23.25 3.99 36.15 5.24 41.37
Karai (Albizia) 39.42 79.46 22.74 1.29 33.83 20.54 21.60
Jack fruit (Artocarpus 41.60 86.43 11.64 1.23 49.02 13.57 24.54
integrifolia)
Ipil-Ipil (Leucaena 36.48 92.47 27.72 3.68 44.81 7.53 16.26
leucacephala)
Guava (Psidium guava) 37.71 91.29 12.69 1.78 49.00 8.71 27.82
Dhaincha (Sesbania sesban) 32.58 90.86 26.29 2.24 48.58 9.14 13.75

* Dry matter as collected (Fresh basis)

Table 5.8 Crude fiber and fiber fractions of tree leaves (g 100g-1DM)

Tree leaves Crude fiber ADF ADL NDF Cellu-Lose Hemi-cellulose
Shaora (Streblus asper) 16.70 43.64 11.92 52.29 31.72 8.65
Banyan (Ficus infectoria) 28.94 56.75 29.03 69.00 27.72 12.25
Tut (Morus alba) 13.38 23.49 4.14 32.08 19.35 8.59
Mango (Mangifera indica) 31.36 47.63 17.91 58.46 29.72 10.83
Mandar (Erythrina indica) 41.37 60.85 41.02 77.09 19.83 16.24
Karai (Albizia) 21.60 48.09 6.80 57.07 41.29 9.07
Jack fruit (Artocarpus 24.54 49.35 13.13 57.86 36.22 8.51
integrifolia)
Ipil-Ipil (Leucaena 16.26 24.86 10.99 40.96 13.87 16.10
leucacephala)
Guara (Psidium guava) 27.82 43.73 15.51 59.00 28.22 15.27
Dhaincha (Sesbania sesban) 13.75 35.01 24.73 47.84 10.28 12.83
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Table 5.9 Macro and micro mineral contents of different tree leaves (g 100g-1DM)

Tree leaves K Ca P Na Mg Fe Mn Cu* Zn*
Shaora (Streblus asper) 1.46 1.85 0.27 0.036 0.31 0.183 0.107 0.71 3.70
Banyan (Ficus infectoria) 1.69 2.60 0.22 0.046 0.58 0.137 0.029 0.71 2.29
Tut (Morus alba) 1.61 1.62 0.35 0.033 0.39 0.141 0.045 0.94 3.54
Mango (Mangifera indica) 0.52 2.02 0.14 0.035 0.30 0.168 0.051 1.00 2.04
Mandar (Erythrina indica) 0.73 0.84 0.20 0.037 0.11 0.234 0.029 1.01 1.06
Karai (Albizia) 1.60 2.22 0.24 0.038 0.47 0.156 0.070 1.04 4.35
Jack fruit (Artocarpus 1.48 1.69 0.23 0.034 0.24 0.220 0.016 0.48 1.71
integrifolia)
Ipil-Ipil (Leucaena 1.54 1.21 0.24 0.036 0.26 0.210 0.042 0.62 1.98
leucacephala)
Guara (Psidium guava) 1.14 1.84 0.28 0.037 0.29 0.216 0.050 0.85 1.53
Dhaincha (Sesbania sesban) 1.77 1.68 0.23 0.029 0.12 0.152 0.103 0.95 2.79

Table 5.10 Digestibility of organic matter (dO) and energy contents of different tree
leaves (g 100g-1DM)

Tree leaves dOM % GE(MJ/KgDM) ME(MJ/KgDM) NEL(MJ/KgDM)
Shaora (Streblus asper) 50.32 17.22 7.16 5.01
Banyan (Ficus infectoria) 31.85 19.07 4.25 1.95
Tut (Morus alba) 68.12 19.24 9.66 5.74
Mango (Mangifera indica) 34.77 19.00 4.79 2.12
Mandar (Erythrina indica) 46.96 16.30 7.49 4.18
Karai (Albizia) 36.54 23.39 4.63 2.20
Jack fruit (Artocarpus integrifolia) 47.07 18.53 6.73 3.62
Ipil-Ipil (Leucaena leucacephala) 53.17 21.52 7.19 3.96
Guara (Psidium guava) 36.92 19.36 5.07 2.53
Dhaincha (Sesbania sesban) 59.38 20.89 8.19 4.67

Table 5.11  Chemical composition of aquatic plants (g 100g-1 DM)
Aquatic plants DM CP EE NFE Ash dO (%) GE ME 

(MJ/kg DM) (MJ/kg DM)
Duck weed (Lemna trisulaca ) 6.4 26.7 2.4 31.2 26.4 62.5 15.59 6.05
Duck weed (Lemna perpusilla) 6.2 25.8 1.8 37.5 20.4 58.4 16.57 6.00
Azolla (Azolla pinnata) 6.8 25.8 0.9 30.9 30.5 59.0 15.66 4.91
Algae (Nitell aoligo spira) 5.2 19.0 2.3 45.5 21.2 52.7 16.36 5.33
Water-hyacinth (Eichhornia 8.8 13.7 1.0 40.9 15.8 47.9 16.48 5.22
crassipes) (without roots)
Water-hyacinth (Eichhornia 11.2 29.8 1.9 30.4 18.2 50.7 17.21 4.85
crassipes) leaf 
Water-hyacinth (Eichhornia 6.6 8.7 0.9 42.1 16.6 47.4 15.61 5.23
crassipes) stem
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Table 5.12 Composition of fiber and fiber fractions aquatic plants (g 100g-1 DM)

Aquatic plants Crude ADF AD ND Cellulose Hemic
fiber L F ellulose 

Duck weed (Lemna trisulaca ) 13.3 27.0 11.2 42.2 15.8 15.2
Duck weed (Lemna perpusilla) 14.5 30.0 12.3 48.3 17.7 18.9
Azolla (Azolla pinnata) 11.9 42.8 20.3 57.9 22.5 15.1
Algae (Nitell aoligo spira) 12.0 19.8 3.7 62.8 16.1 43.0
Water-hyacinth (Eichhornia crassipes) 28.6 43.9 5.5 65.1 38.4 21.2
(without roots)
Water-hyacinth (Eichhornia 19.7 33.7 5.9 67.9 27.8 34.2
crassipes) leaf 
Water-hyacinth (Eichhornia 31.7 48.6 3.5 65.9 45.1 17.3
crassipes) stem

Table 5.13  Macro and micro mineral contents of different aquatic plants 

Aquatic plants g 100g-1 DM mg 100g-1 DM
Ca P Na K Mg Fe Mn Zn Cu

Duck weed (Lemna trisulaca) 2.45 0.97 0.24 4.31 0.38 0.67 0.31 12.1 1.5
Duck weed (Lemna perpusilla) 2.39 0.71 0.51 4.93 0.62 0.62 0.48 14.2 0.8
Azolla (Azolla pinnata) 1.09 0.62 0.65 3.91 0.52 1.39 0.34 6.2 1.7
Algae (Nitell aoligo spira) 1.13 0.39 2.00 1.09 0.38 1.14 0.35 10.6 2.0
Water-hyacinth (Eichhornia 1.70 0.62 0.24 3.96 0.36 0.08 0.05 7.6 0.6
crassipes) (without roots)
Water-hyacinth (Eichhornia 1.78 0.95 0.09 5.61 0.45 0.08 0.02 5.4 1.2
crassipes) leaf 
Water-hyacinth (Eichhornia 1.83 0.71 0.24 4.99 0.34 0.05 0.06 6.8 0.5
crassipes) stem

Table 5.14  Amino acid composition of aquatic plants (g 100g crude protein)

Cy As Me Th Se Glu Gly Al Va
Duck weed (Lemna 1.6 9.2 1.4 3.8 4.5 9.6 5.1 5.7 4.8
trisulaca)
Duck weed (Lemna 1.4 8.3 1.4 3.7 4.3 8.9 4.8 5.4 4.6
perpusilla)
Azolla (Azolla 1.5 9.2 1.4 4.0 4.5 10.0 5.2 5.7 4.9
pinnata)
Algae (Nitell aoligo spira) 0.8 8.4 1.4 3.7 4.1 9.3 4.9 5.1 4.6
Water-hyacinth (Eichhornia 1.1 9.7 1.5 4.2 4.8 10.6 5.8 5.9 5.1
crassipes) (without roots)
Water-hyacinth (Eichhornia 1.1 8.5 1.2 3.6 3.6 9.0 9.0 5.3 4.3
crassipes) leaf 

Contd.............
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Table 5.14 (Contd.)

Is Le Ty Ph Ly Hi Ar SAA
Duck weed (Lemna trisulaca) 3.5 7.4 2.9 4.1 4.6 1.4 5.1 76.5
Duck weed (Lemna perpusilla) 3.3 7.3 3.1 4.2 4.7 1.5 5.2 74.7
Azolla (Azolla pinnata) 4.3 8.0 3.3 4.6 4.3 1.3 5.2 79.5
Algae (Nitell aoligo spira) 3.7 8.0 3.0 4.5 4.3 0.8 4.9 73.2
Water-hyacinth (Eichhornia 3.9 8.7 3.0 5.2 5.0 1.0 2.3 80.3
crassipes) (without roots)
Water-hyacinth (Eichhornia 3.3 7.2 2.0 3.8 4.4 4.2 4.2 71.4
crassipes) leaf 

CHAPTER – VI

6.1 Processing and preservation of feedstuffs and methods of feeding
Small holder mixed crop livestock system continue to be a dominant agricultural production
system in Bangladesh and other SAARC countries. Dairy and fattening farming is a part and
parcel of many such systems, and it is often seem as an important livelihood option to
increase households income of mixed farms. The classical approach in increase animal
production is through genetic means by crossing with improved breeds. Unless feeding
management is improved, these animals may be limited to fully express their potential
genetic superiority. It is fundamental approach to provide good quality diets to dairy cattle
in sufficient amounts to maximize production. But in the country there is a heavy shortage
of feed both in quantity and quality. The traditional feeding system for cattle is based on the
use of rice straw, natural grasses supplemented with a little or no concentrates. The quantity
and quality of fodder available from natural pasture shows seasonal fluctuation. There is an
acute shortage of feed supply during the dry season and the available feed during this period
is of very poor quality. Poor nutrition results in low production and reproductive
performance, slow growth rate, loss of body condition and increased susceptibility to
diseases and parasites. 
Thus, effective utilization of the available feed resources (agricultural and agro-industrial
byproducts, natural pastures and browse) and appropriate supplementation of poor quality
natural pasture and crop residue based diets appear to be the necessary steps to alleviate the
nutritional problems of dairy animals. Crop residues can provide immense quantities of
forages needed for the expansion of cattle production. Using modern feeding techniques and
technology in harvesting, the maximum recovery of these nutrient sources can be utilized
efficiently. They derive mainly from crop residues of rice and other cereals, sugarcane and
legumes. Forage produced  by these feed crops, when used in proper feeding system and
balanced with other cheap components, can totally, or almost totally, replace traditional
forage and meet the optimum requirements of livestock for even higher productivity than
would obtain with traditional feeding of practice.
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6.2 Possible use of crop residues:

i) feeding untreated or treated straw as forage substitude
ii) mechanical processing into commercial feed for ruminants
iii) bedding material for livestock or poultry
iv) organic fertilizer(ploughing in the soil or compostion)
v) fuel and construction material (fibreboard)
vi) fibre for manufacturing of paper
vii) medium for mushroom production

6.3 Suggested method of straw treatment and feeding

The fortification of treated rice straw is aimed at providing a complete ration (either for
maintenance or production) which is used as a source of conventional forage. The degree of
fortification depends upon the processing system, economic considerations, species or
classes of animals and their productivity. Straw should be mixed with an equal weight of
water containing 3 – 5% urea. This mixing may be done in an even concrete floor, a pit,  in
a container such as a basket lined with mud. It is adventageous to add a meal containing
urease viz. soyabean powder meal, jack bean meal or  other legume beans or even livestock
excreta or midden soil which also contained urease. After even mixing, the urea-treated
straw is to be kept in silo pit sealed with a plastic sheet and left for a period between 10 to
21 days. The higher the environmental temperature the lower the time for preservation. It is
necessary to look into the reaction time. Evidence of the reaction taking place is a change in
colour of the material usually to a bright yellow with a strong smell of ammonia. It must not
be sun dried as this result a loss of gaseous ammonia. Treated straw can be fed immediately
following ammoniation  mixing with small amount of green grass and concentrates as per
recommendation  (Table 6.1) 

Table 6.1 Complete rice straw based fattening ration  for various production intensity

Feed ingredient Production intensity
(kg/100Kg) Low Low  Medium Medium High High
1.Treated rice straw 75 80 60 55 50 45
2.Green grass/tree 15 10 20 25 25 25 
leaves/aquatic plants
3.Rice polish 5 4 7 5 9 13
4.Oilcake (Sesame/mustard) - - 5 6 8 9
5.Molasses 4 5 7 8 6 7
6.Di-calcium phosphate 1 1 1 1 1 1

The above ration may be fed at the rate of 3Kg DM per 100 Kg body weight of animal
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Table 6.2 Complete rice straw based dairy animal ration for various production intensity 

Ingredients Production intensity
(kg/100 kg) Low Medium Intensive High

(0.5-1.5 (1.6 to 3.5 (3.6 to 6.5 (6.6 to 10
lit milk/day) lit milk/day Lit milk/day) lit milk/day)

Rice straw (treated)* 74.0      79.0 69.76     74.0 59.0     64.0 49.0      54.0
Green grass/silage 14.7 9.2 11.5 8.4 11.2 09.4 11.2 09.2
Rice bran - 0.5 3.5 4.3 5.8 4.8 8.5 7.0
Wheat bran - - - - 5.5 4.5 8.0 6.5
Oil cake - - 2.25 2.25 3.5 4.3 4.7 4.7
Molasses 8.0 8.0 8.0 8.0 11.0 10.0 12.0 12.0
Urea 2.5 2.5 2.5 2.5 3.0 3.0 3.5 3.5
CaCl2 - - - - 0.3 0.3 0.4 0.4
H3PO4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2
Mineral supplement** 0. 5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
*Rice straw is soaked in water (80% of straw weight) and urea molasses just before feeding
**Composition of mineral mixture (g/100g):  CaCl2-63.5; MgCo3-20; S-8; FeSo4-0-5; CuSo4, Zn-1 and
MnSo4-1.
The above ration may be fed at the rate of 3.5 kg DM per 100 kg body weight of animal

6.4 Other processing methods and feeding practice

6.4.1 Treatment of rice straw with urea and urease sources from field pea and country
bean for feeding growing animals (Hossain and Khan, 2003)

Ten  kg of rice straw was spread on a concrete floor. Commercial urea at the rate of the 3%
straw DM was dissolved in 8 liter water. The urea solution was sprayed on the chopped straw
with a hand garden sprayer and the straw was mixed properly to achieve uniform wetting by
the hand. In this way, total quantity of straw was mixed with urea solution. 4% finely ground
bean seed meal and 4% pea seed meal were thoroughly added with urea treated straw.
Treated straws  were kept into a silo pit, pressed sufficiently to expel excess air and covered
by double layer polythene sheet to ensure anaerobic condition. This preserved straw was
kept for 72 hours before feeding to the growing indigenous cattle.  Treated straw was taken
out from silo and kept for two hours in the air before feeding to remove the pungent small
of treated straw. Green grass was chaffed and mixed with the straw. All the animals were
supplied with 6 kg treated rice straw, 3 kg green grass and 500g wheat bran per 100 kg live
weight. The animals attained a daily LW gain of 360 to 390g with an economic benefit of
Taka 15/kg meat production. 
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6.4.2 Urea molasses treated straw for milking animal (Yasmin et al., 2006)

Urea molasses  straw can be prepared using 3kg urea, 15 kg molasses and 82 kg straw, where
urea should be dissolved first with 42 Kg water ( 50% of the straw weight), molasses should
be added with the dilute material and spread evenly on the straw layer by layer, left for 30-
60 minutes and fed to the animal ad-libitum basis with small portion of green grasses.
Concentrate mixture containing 16-18% crude protein should be supplied at the rate of 20%
of dry matter requirement for an average weight milking animal producing up to 5 litre milk
daily.

6.4.3 Feeding of sugarcane tops

Sugar cane crop residues alone provide sufficient nutrients for the maintenance requirements
of cattle and if it is treated with urea and fed with small portion of green grasses can maintain
growth of animals to some extent. Ensiling tops significantly enhances the feed intake of this
forage substitute. In order to obtain good quality silage the moisture content should be in a
range of 45% to 60%. This can be achieved by the direct addition of water or by green forage
preferably legumes or fruit wastes (pineapples, banana, jackfruit waste etc.). Sugar cane tops
can also be fed ad-libitum, supplementd with solid or liquid additives or as a complete ration.

6.4.4 Bagasse treatment

The feeding value of bagasse can be improved by several chemical, mechanical and
microbiological treatments. Mechanical treatment involving grinding bagasse in a hammer
mill, with a screen under 25 mm will break the fiber and cellulose which would thus become
available for microbial action in the rumen. Chemical treatment with urea is usually based
on process similar to those described under rice straw treatment.

6.5 Feeding animal/poultry excreta 

6.5.1 Enrichment of cattle manure for feeding animals by anaerobic fermentation
(Khan and Rashid, 1992)

Fresh faeces/manure were collected from fattening cattle fed  conventional feeds containing
rice straw, green grasses and 500g concentrate mixture daily.  Faeces were mixed evenly
with urea and cane molasses with a proportion of 60, 4.5 and 35.5 Kg per 100 Kg material,
kept in plastic drums under anaerobic condition for fermentation for a period of 21 days. The
sludge were opened, sun dried, milled and fed economically to the growing fattening  cattle
for 75 days replacing 60 percent of a concentrate mixture with an yield of body weight gain
of 400 g per day.
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6.5.2 Feeding broiler litter and layer manure to growing cattle (Alam and Khan, 2007)

Layer and broiler manure were collected from poultry farm, sun dried, ground and stored for
feeding animals. Indigenous growing cattle were supplied with conventional forages ad-
libitum and concentrate mixture containing mustard oil cake, which was replaced at the level
of 40 percent with broiler liter and layer manure and fed to growing cattle for 90 days. The
animals attained body weight gain of 300 g daily with an economy of taka 11 to 13 per kg
meat production.

6.5.3 Feeding layer litter and rabbit droppings to growing cattle (Hassan and Khan,
2007)

Layer litter and rabbit droppings were collected from farm, sun dried, ground and stored for
feeding animals. Indigenous growing cattle were supplied with conventional forages ad-
libitum and concentrate mixture containing rice polish, wheat bran and mustard oil cake,
which was replaced at the level of 40 percent and fed to growing cattle for 90 days. The
animals attained body weight gain of 475 g daily with an economy of taka 14 to 17per kg
meat production.

CHAPTER – VII

Livestock marketing is all the activities associated with livestock and food, feed and fiber
assembly, processing and distribution to consumers. The marketing of livestock and
livestock products begins on a farm, with the planning of production, and is completed with
the sale of food or other goods to consumers or processors. It also includes the supply to
livestock farmers of cow, calf, day-old-chick, feed and medicines as inputs to livestock
farming. Marketing encompasses analyses of consumer’s needs, motivations, purchasing
and consumption behaviors. The marketing system of any product is composed of three
elements: marketing channel, actors involved in marketing channel and business activities
performed by the market actors. It is a system as the numerous activities are performed but
these are integrated. 

7.1 Marketing of live animals

There is no organized livestock market in the country.  Normally live animals (cattle,
buffalo,  sheep and goat) and birds (chicken, ducks, pegion and geese) are marketed in the
village  animal hut( temporary place in one corner of the village market) where live animals
are taken by the owner and sell them directly to the buyers or Bepari The selling of live
animals is not on the basis of its weight, rather on the basis of eye estimation. Price is set
through bargaining between the farmer-seller and buyers/Bepari. This marketing system
operates once or twice a week. The Bepari buys a number of animals and sell those to the
butcher, who slaughter animals and sell meat to the consumer as per requirement (kg).



56

Best Practices in Animal Feed Production and Management 

7.2 Marketing of feedstuffs

Marketing of feeds for ruminants are not well developed and well organized on a
countrywide basis though there are local markets for specific feeds or feed ingredients
(Jabbar et al., 2007). Both roughage and concentrate feeds are marketed, but except straw
other roughages are marked seasonally but concentrates mainly milling by-products are
marketed year round. The marketing channel of paddy straw is very simple and short (Raha,
2008). Farmers having surplus straw sell it to neighbors who require it. There are some
middleman called Bepari or Faira who also purchage straw and sell it to different farmers
and   farms.  Green grasses are not usually marketed in rural areas but in town/cities grasses
are marketed to livestock owners who won one or two animals. Grasses are marketed in
bundle containing approximately 5-10 kg. In milk pocket areas, some land owner cultivate
fodder crop commercially and sell those to dairy farms. Some areas of the north west part of
the country small ruminant rearing is more common practice for every household. For these
animal (goats and sheep) fruit leave market has been developed in those areas, where the
leaves are sold in bundle containing 2-5 kg. A generic simplified market channel for various
feeds and feed ingredients is given in Figure 7.1.  

Source: Raha, 2008
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7.3 Marketing of molasses

Annual production of molasses in Bangladesh is about 85,000 ton (Ahmed, 1992). There are
very few persons who are directly involved in molasses marketing, therefore, it becomes a
monopoly business. Brief description of participants and distribution channel for this item is
given in Figure 7.2. The trader participates in tendering process for purchasing molasses
from the sugar mills. The aratdar purchase a big amount from the trader and sell it to retailer
and hawker. Retailer operates the shop containing molasses along with other livestock feeds
mainly concentrate. Hawkers are generally seasonal traders, involved in diversified
activities. They purchase molasses from aratdhar and sell to the cattle fattening farmers.

Source : Raha, 2008

7.4  Marketing of milk and milk products:

Three categories of milk producers are present in Bangladesh: the landless, who keep 1-2
cows (local/crossbred) and sell milk directly to consumers or vendors; smallholders, who
own 1-5 crossbred cows and sell milk to the organized sector, including cooperatives, NGOs,
and private processors (sometime referred to as “pocket dairies”); and small to medium
producers, who own 10-20 or more crossbred cows in peri-urban areas and sell milk directly
to consumers, vendors, or the organized sector. About one-fourth of all milk producers are
landless households. Milk marketing system in the country is not uniform. However, the
existing marketing systems are categorized into following three groups:
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7.4.1 Conventional milk trading

Between farmer and consumer the intermediary Doodwala, Bepari, Paiker, Goala and so on,
they collect milk from individual farmers in small lots and distribute them to sweetmeat
shops, tea stall, urban market and consumers by home delivery. This trader group is divided
into two, one group collect milk from village/local markets and did not perform the job of
milking. In the village market they did not have any establishment. They used to sit in the
open place or roadside of the market to purchase milk where producer come to sell their
milk. The traders sell milk to sweetmeat shops, tea stall and individual consumers by home
delivery in urban area. The second group of traders collects milk from the farmers’ houses
and they also perform the job of milking. They sell milk to sweetmeat shops, tea stall and
individual consumers by home delivery in urban areas. Milk trading is their main occupation
and they are the full time businessmen. They play a significant role in milk marketing, as
they collect small quantities of milk from door to door, visits and accumulate milk for sale
to urban consumers. Of the traders about 20 to 30% traders use to milk the farmer’s cows
before purchasing milk and get an extra benefit in the form of regular supply and a bit lower
price. 

_Retailers 

Retailers are the main intermediaries of the town for marketing packaged milk supplied by
dairy farmers. They include retail grocery store, confectionary or bakery etc which operate
all over the town area. The average volume of milk handled range from 18 to 40 lit. per day
per retailer. 

_Processors

The sweet meat shop and tea-stall purchase milk at their shop from the traders on contract
basis. The former group processes milk into sweet meat, curd, ghee etc for sale to customers.
Processors provide a good market for raw fluid milk.  Sweet meat shops and tea stalls
purchase milk at their shop either from sales agents or from the milk traders. 

_Ultimate consumers 

The urban consumers collect milk either from milk market or receive supply from traders at
home. The traders deliver milk to customers on contract where price per unit and amount of
milk is almost determined. Generally payment is made monthly in the first week of the next
month. 

_Packaging 

The commercial dairy farmers simply put raw milk in the polythelene packet which is
marked with name of the firm and a brand name/sign. 
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_Mode of transportation 
Transportation in marketing refers to bring a product from production point to ultimate
consumers through which the product gets place utility adding an extra cost for the
movement on the basis of distances and type of transport used. The common vehicles for
transporting milk are human, van, rickshaw, bi-cycle and bus.

_Payment procedure 
The payment system is not uniform in the country. At farm level payment may be made on
monthly basis by the traders as well as the regular ultimate consumers. Sometimes  the
traders are required to pay a considerable amount in advance to ensure the regular supply of
milk. At market places sales are made in cash. 

7.4.2 Traditional milk marketing channel
A number of channels are involved in this system of marketing. Marketing channels are the
pathways through which milk is moved from dairy farmers to consumers. Due to nature of
milk production there is no single channel for milk marketing. The type of channel varies
from area to area and even within a particular area.  Existing functional marketing channels
of milk in different areas of Bangladesh are given in Figures 7. 3 to 7. 7.

Figure 7.3. Modern marketing channels of milk at Rangpur (Amin, 2000) 

Figure 7.4. Modern marketing channels of milk at Bogora (Amin, 2000) 
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In the case of traditional marketing system of milk the producers sell milk to the traders who
are called as Doodhwala at Rangpur (Fig. 7.5) and Ghosh at Bogra (Fig. 7.6) who in turn sell
milk to Sweetmeat shop and urban consumers at Rangpur while to Sweetmeat shop, tea stall
and urban consumers at Bogora. 

Figure 7.5. Traditional marketing channels of milk at Rangpur (Amin, 2000)

Figure 7.6  Traditional marketing channels of milk at Bogora (Amin ,2000) 
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7.4.3 Cooperative milk marketing system 

Milk Vita is a producer’s cooperative involved in milk collection, processing and marketing
as well as provides some dairy inputs and services (AI and concentrate feeds) in some parts
of the country since the mid 1970s. At village level the dairy farmers are organized into
Samity. Individual members deliver milk to a common collection point and from the
collection point milk is brought to chilling plant. Milk price is set on the basis of fat content.
Milk vita has about 22 plants in different places of the country. From chilling plants milk is
collected every day to its central factory, processed fluid milk for marketing and served to
large urban markets. Other than cooperatives a number of private companies viz. BRAC
Dairy, Pran Dairy, Aftab dairy, Akiz dairy etc. are also involved in milk and dairy product
marketing in the country These private companies and NGOs are also collecting milk from
the farmers through their agents who intern collect milk form the farmers. Price of milk is
set on the basis fat content. In addition to direct process of milk as fluid milk, it is also used
in the form of milk products.

7.5 Market participants in milk marketing system 

The number and type of participants varied from channel to channels. Ali (1999) identified
Bepari, Ghosh, Bangladesh Rural Advancement committee (BRAC) and Bangladesh milk
producers’ cooperative Union Limited (BMPCUL) as the component of marketing channel.
On the otherhand, five types of market participants in Bogra and Rangpur districts (dairy
farm owner, retailer, farmer-producer, milk trader and urban consumer) were identified by
Jahan (2005). In Mymensingh areas, there are three or four participants. Those are milk
producer, milk traders and consumer (Kar, 2003). A large number of participants engaged in
milk marketing channels are observed in Dhaka by Mandol (2006).

Figures 7.7 Marketing channels of milk in Mymensingh (Kar, 2003).
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Figure 7.8  Milk supply chain in capital city Dhaka (from Mandol, 2006).

7.6 Value chain in the traditional sector

The proportion of milk that goes to sweets and other products is estimated at a ground 42
percent (Raha, 2008). The Milk is primarily processed into Chhana, cream butter, ghee and
Khir, curd after that of sweet-meat. The value addition in production of these sweets is
estremely high (Figure 7.9), and it may average four times the farmgate price. 

Source: Anon, 2008
Figure 7.9 Value chain in the traditional sector. 
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The products provide a unique opportunity to increase local milk production because
Bengali milk-based sweets traditionally are high-margin products that could pay for
investments in better technologies in milk production, procurement, processing and
marketing. The value addition for sweet curd, sondesh (a drier sweetmeat) and common
sweetmeats was 87, 106 and 115%, respectively (Shamsuddin and Rahman,2008). The most
common sweetmeats are roshagolla, cham-cham, roshmalai, kalagam and malaikari.  State
of the art of technologies can improve the quality of these branded products, help to produce
them on relatively larger scales, substantially increase shelf-life and generally help the sector
grow by providing better returns to milk producers.

7.7 Marketing of eggs

A complex marketing channel is existing in the country through which live poultry and their
products are carried from farmers to the consumers. More than 95% of live poultry and eggs
are sold by farmers at home or at nearby village market which reach the major consumption
centers and the ultimate consumers through a number of intermediaries (Latif, 2001). Two-
step transactions are usually observed in the marketing channels; first is the assemblers who
accumulate live birds and eggs from local market and, the second is the retailers in urban or
semi-urban areas, who collect the products from assemblers and sell to the customers. In
some parts of the country, assemblers occasionally move from door to door for buying the
eggs or live birds. Traditionally, assemblers draw the attention of the farmers with loud
shouts, and then the small poultry holders, women or children who have products to sell
respond quickly. Assemblers either sell the products to wholesalers or transport the
accumulated products to the retail market in urban or semi-urban areas. In addition to profit
margin, rural assemblers/middlemen, who spend their time and money for the business, also
bear the cost of transportation; sometimes incurring and encountering physical losses during
the collection and moving the birds or eggs (Hossain, 1999; Chowdhury and Das, 2001).
Selling live birds and eggs is also practiced by the retailers, who also move from door to door
in the urban and semi-urban areas and draw attention of the consumers with shouts. At the
level of the village market, a small portion of eggs and birds are sold directly to the resident
consumers. Middlemen incur costs for transportation, market tolls & fees, commission
charges, physical loss etc. As a result, marketing costs is increased. Typical marketing
channels for eggs is presented in Fig. 7.10.

Farm ------------------------------>Institutional Buyers 
Farms ----------->Aratdar-cum-wholesaler---------->Retailer------>Consumer
Farms-------->Aratdar-cum-wholesaler---->Supplier----->Institutional buyer.
Farms-------->Aratdar-cum-wholesaler---->Institutional buyer 
Farms-------->Aratdar-cum-wholesaler----->Retailer----->Institutional Buyer

Fig.- 7.10 Marketing Channels of Eggs. 
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The broiler and egg production and marketing system became in a stage of industry in the
decade of 1980. In the beginning of 1980’s all efforts have been provided to the production
of egg and broilers. A pattern of mixed marketing channels are developed for poultry egg
and meat as the emerging industry gained in values. Traditionally, rural producers sell to
rural collectors who channel the goods partly through rural retailers to consumers and partly
to city wholesalers who normally keep contracts city retailers. Some large producers have
developed direct contact to consumers through their sale centre in different points of a city.
In time, more of this linkage between large produces and city dealers turn into specific
contract basis. When small farmers produce eggs and broilers at a locality they could not find
suitable market to sale their products locally and instantly with a reasonable price. As eggs
and meat is highly perishable, the local traders and commission agents reduce their whole
sale price which incur less profit to the farmers. The traders depending on the daily supply
of eggs fix wholesale prices, which does not have any relevance to production cost. 

7.8 Marketing of Broiler  
Broiler is generally sold in live weight basis except departmental store, fast food shop,
restaurant and big hotels. As the farmers do not able to keep the birds longer after harvesting
period, the farmers have low bargaining power with buyers. In general, consumers prefer
smaller size broiler (1.1-1.5 kg live weight), keeping birds in their farm beyond that live
weight is no way economically viable. Due to the lack of technical and mechanical support,
small farmers prefer to sell live broilers. The middlemen market their birds either after
slaughter and dressing manually and packing in polythene bags or as live birds. This faulty
distribution channel increases price of broilers at consumers level and affect the whole
industry. This creates a big gap between selling and buying price and quality of dressed
broilers. Broiler meat marketing channels may be as follows 
Broiler farm ------------->Trader ---------------->Consumer 
Broiler farm ------------->Consumer 
Broiler farm ------------->Institutional buyer 
Broiler farm ------------->Trader --------------->Store ------------->Consumer 

Fig- 7.11 Marketing Channels of Broiler Meat 

7.9 Marketing system of day old chicks ( DOC)

The hatchery owners have not developed own distribution channel for DOC. Sometimes
farmers directly collect chicks from hatcheries and some times from private shops popularly
known as agents of hatcheries. Moreover, chicks are delivered without grading. Buyer’s
ignorance about quality and attributes of DOCs, location of suppliers and reputation of a
hatchery are used as important factors for product differentiation. The hatchery owner
determines the price of DOC unilaterally. Some time they fix the price of DOC far above the
normal price, 
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when there is a high demand.  Broiler farmers have no power to bargain, simply they have
to pay the price charged by the hatchery owners and/distributors of chicks. 

7.10 Marketing systems of compound feed.

The number of fed processing units and their available capacity in the country is more than
adequate and appears even excessive. As a result, many of the processing industries are
operating at 50 to 70 per cent of their installed capacity. The reasons for inadequate capacity
utilization were mainly due to the insufficient supply of feed raw materials and ingredients.
At present, there are 15 large fed millers, hundreds of unregistered feed plants, and plenty of
self-mixing units across the country. The farmers do not buy feed directly from a feed mill.
Every feed industry directly sell feeds to their agents and farmers buy feed from the agents
and feed shops as and when required.

7.11 Marketing problems faced by farmers and traders 

In the marketing channel, the producer-sellers performed a number of functions. Price of the
commodities depends on consumer’s preference of the product. Though the poultry industry
is growing fast, still the marketing channel has not yet been developed properly. At present,
the egg marketing system is facing problem as the farmers trying to find some way to market
their whole eggs through middleman traders. In this system, the middleman gets maximum
profit as compared to the producer’s investment. This is one of the main constraints of small
farmers not to get reasonable price of the whole eggs at farm gate. As the proper storage
system of whole egg has not yet been developed, price fluctuation is very high within the
years and the breakage and spoilage of eggs goes 2-4% level. The farmers do not get
remunerative price through out the year. In the absence of storage and good marketing
channel, the farmers are penalized with lower price and the consumers are deprived of
quality products at a reasonable price. The customers are paying more price for eggs and
broilers. But the middlemen are not at all affected and they exploit the situation due to the
lack of marketing channel. Egg marketing is still considered only the marketing of whole
eggs. With the increase of whole egg production, it is right time to think on the diversified
use of egg consumption. 

Most of the ultimate consumers prefer Deshi chicken because of its taste. Although broiler
meat is softer than native chicken but consumers are habituated to take native chicken. It is
one of the features of broiler that it should be sold when it reaches the proper weight
regardless of market condition and prices. The farmers had no storage facilities although
broiler and eggs are perishable products. Sometimes religious belief and social tradition
were not favourable to dressed broiler. Existing transportation system for broiler and eggs
adversely affect the small producer through loss in weight, and the consumers are affected
in the form of lower quality but at higher prices. The unscrupulous middlemen harvest the
advantages of this situation (Hossain, 1999).  
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There is existence of middlemen in the chain of free-range local poultry market, where they
appear to benefit sometimes more than the smallholder poultry keepers (Kitalyi, 1998).
Emphasising the significance of indigenous poultry marketing Gondwe et al., (2005) made
comment that the major challenges for improving family poultry production at village level
lies in the organizational aspects, not in the technical. The meat and eggs that are produced
in the farm must reach the consumers through good marketing channels. Unfortunately, rural
poultry (live birds and eggs) are not moving to the market in an organized way. Problems
still exists in assembling, storage, transportation distribution and marketing, so some
inevitable losses occur and sometimes the quality of products suffer.  Problems faced by the
layer farms and egg traders in marketing eggs are given in Table 7.1 & 7.2.

Table -7.1 Problems faced by the layer farms in marketing eggs

Problems No. of Respondents Percent 
Higher demand for eggs of native birds 20 90.91
Fluctuation f demand 15 68.18
Breakage of eggs in transit 22 100.00
High transportation cost 19 86.36
Hartal, Strike & Natural Calamities 22 100.00
High Cost of Storage 12 54.55

Table -7.2  Marketing problems faced by the egg traders

Problems Aratdar-cum Retailer Supplier All
Wholesaller

Lack of operating capital 10 (58.82) 16 (66.67) 4 (57.14) 30 (62.50)
Spoilage 9 (52.94) 17 (70.83) - 14 (33.33)
No storage facilities 12 (70.59) 14 (58.33) - 26 (54.17)
Lack of adequate & suitable 17 (100.00) 19 (71.43) 7 (100.00) 43 (89.85)
transportation system 
Breakage of eggs in transit 17 (100.00) 24 (100.00) 7 (100.00) 48 (100.00)
Inadequate market space 8 (47.06) 16 (66.67) - 24 (50.00)
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CHAPTER - VIII

8.1  Export and import of feed stuffs

In Bangladesh, large ruminant animal production is based on mainly feeding of fibrous
feedstuffs which comes from countries own production from different sources mainly the
by-product of agricultural crops. On the other hand, small ruminant animal production are
operated by feeding the animals with grasses from road side, embankment, forest, tree leaves
etc. Along with the growth and progressive development of the poultry industry, commercial
poultry farming in Bangladesh is facing two main problems in feeding their birds: first, the
limited number of feed ingredients and second, the high cost of such ingredients and
consequently formulated feeds, the case that initiated importation. At the start of commercial
poultry in Bangladesh during the 1980’s, small farms used to utilize locally available feed
ingredients for feed formulation, but later the status of feed supply changed and both farmers
and feed millers became accustomed to being dependent regularly on imported feedstuffs
(Huque, 2001). 

The conventional feed ingredients generally used in poultry diet are corn, wheat or wheat
bran, rice polish, soybean meal, fish meal, meat and bone meal, oyster shell, and some feed
additives. Sesame and mustard oil cakes, though formerly common ingredients, are no
longer extensively used. Among the grains, yellow corn is considered as unique because of
its high energy content, low fiber, high digestibility and its abundance of xanthophylls. The
demand for maize is therefore high, and can be expected to increase in future. Although
government has taken various steps to increase the country’s corn production, its current
harvest (356,000 tons) lays far behind actual necessities (1,400,000 tons) and thus the
poultry industry depends mostly on imported corn. Bangladesh as a whole is a net importer
of cereals, pulses, maize, soyabean, fish meal, meat meal , feed additives, vegetable oil,
animal oil, and milling by-products and net exporter of molasses and bone meal. Dairy sector
supports about 3.6 million Bangladeshi households with a supplementary income,
employment, and nutrition. The domestic production has been insufficient to meet existing
milk demand and the deficit in supply has been met by importing powdered milk in large
scale. Bangladesh imported 51,545 tons of skim milk powder (SMP), valued at US$ 87.81
million in 2004 (Anon, 2008). There is no reliable statistics on the import and export of
animal and poultry feeds in the country.
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CHAPTER  - IX

9.1 Livestock and poultry population trends

Livestock and  poultry population in Bangladesh is increasing linearly (Table-9.1) with the
advancement of time. It can be seen from the table that cattle population is increasing at a
slow rate which is projected to be 223.29 million in the year 2015-2016 against 21.88 million
in 1993-1993. During the same period the buffalo population of the country is projected to
be increased up to two folds. On the other hand, goat and sheep population is projected to
be increased in an extensive trend and the number will be 22.48 and 5.93 million
respectively in the year 2015-2016 against 12.45 and 151 million in 1993-1994. Chicken
population of the country will be three fold higher in 2015-2016 compared with the
population in 1993-1994. Similarly duck population is supposed to be 53.85 million in 2015-
2016 against 25.76 million in 1993-1994 and the rate of increment is projected to be about
150 percent.

Table-9.1- Livestock and poultry  population in Bangladesh

Number (in million)
Livestock/ 1993-94 2000-01 01-02 02-03 03-04 04-05 05-06 March Projection
Poultry 06-07 2015-16
Cattle 21.88 22.39 22.46 22.58 22.60 22.67 22.80 22.87 23.29
Buffalo 0.68 0.92 0.97 1.01 1.06 1.11 1.16 1.21 1.61
Goat1 2.45 16.27 16.96 17.69 18.41 19.16 19.94 20.75 22.48
Sheep 1.51 2.11 2.20 2.29 2.38 2.47 2.57 2.68 5.93
Total Livestock 35.52 40.69 41.59 42.52 43.45 44.41 46.47 47.51 53.31
Chicken 97.04 142.68 152.24 162.44 172.63 183.45 194.82 206.89 285.38
Duck 25.76 33.83 34.67 35.54 36.40 37.28 38.17 39.08 53.85
Total Poultry1 22.80 176.51 186.91 197.98 209.03 220.73 232.99 245.97 339.23

Source: DLS, 2008

9.2 Resources for livestock production - Projections up to the year 2015

Application of the relevant formulae generated by the trends  show that the demand for feed
and feed crops in the country will increase in the next decade and will probably result in
increasing deficits of feeds and fodders. The demand for coarse cereal crops in Bangladesh
is expected to increase due to the higher growth in food and feed consumption compared to
the low growth in production, to the order of 47 percent to 64 percent of total domestic
production. 
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The present level of requirement of animal feeds dry matter  estimated at 53.1 million tons
for all species of livestock including poultry is increasing at a rate of 2.62 per cent per annum
against the requirement of 58.8 million tons in the year 2015-16 with the shortage of 5.7
million Mt. Similarly present requirements of digestible crude protein is 4.0 million metric
tons against the requirements of 4.6 million metric tons in the year 2015-16. The present
level of production is estimated at 37.2 million tons (Table 4.2) giving a deficit of 43.3
percent, and this gap is likely to grow (Khan et al ,2008).

Table 9.2  Livestock population and annual nutrient requirement (past, present and future)

Species Number Total (Mill. kg)
1983/8 2003/0 2006/0 2015/1 Av. LW 1983/8 2006/0 2003/0 2015/1
4 4 7 6 (kg) 4 7 4 6

1. Cattle 22.50 22.60 22.87 23.29 150 3225 3431 3375 3494
2. Buffalo 0.57 1.06 1.21 1.61 190 108.3 230 201.4 306
3. Goat 1.36 18.41 20.75 22.48 12 16.32 249 220.9 269
4. Sheep 0.67 2.36 2.68 5.93 10 6.7 27 23.60 59
5. Poultry 73.71 209.0 245.97 339.23 1.2 88.45 295 250.8 407
Total 4232 Total 4535

1. Cattle 35313 36956 37569 38253 2197 2309 2336 2379
2. Buffalo 1185 2205 2518 3350 73 135 154 205
3. Goat 238 3225 3635 3938 25 336 378 410
4. Sheep 97 344 394 866 12 43 49 123
5. Poultry 3228 7628 8972 12372 323 915 1077 1485
Total 40061 50358 53088 58,775 2630 3738 3994 4602

Several survey studies in the past have reported the severity of animal feed shortage in
Bangladesh. Dickey and Haque (1986) found that the traditional  feed sources are supplying
only 87% of the DM, 86% of the total digestible nutrients  (TDN) and 52% of the digestible
crude protein (DCP). Tareque (1992) estimated the livestock feed nutrient demand and
supply balance and reported that the availablity of DM is 37%, DCP 26% and ME
(Metabolizable Energy) 19%. In an estimation Huque et al., (2007)  showed that the overall
deficiency of livestock and poultry feed nutrients are 45% in terms of DM, 50% TDN and
80% DCP. Another estimate showed that the roughage and concentrate available for feeding
livestock can only meet 50% and 10% of the DM requirements, respectively (DLS, 2006).
Although there are differences in the values for different feed nutrients in terms of
deficiency/availability as reported by different scientists, 
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it is quite clear that the country is  suffering from feed and nutrient deficiency and the
availability of protein and energy are very poor. However, no matter what data or statistics
are used, there is general agreement that a single straw diet of 1 to 2 kg per animal per day
supplemented with small amount of green grass and 30 to 40g of either rice polish/wheat
bran and oil cake (when affordable) is hardly adequate nutrition for maintenance, much less
for lactation, growth and reproduction. There is no doubt that the feed situation is the
primary cause of low productivity  of  cattle and buffaloes. 

9.3 Livestock nutrient requirement and supply projection (past, present and future)

Nutrient Character Dry matter Digestible crude Metabolizable 
(000’MT) protein (000’MT) energy (Million, MJ)

Nutrient requirement 
1983-1984 40061 2630 599022
2003-2004 50358 3738 1208326
2015-2016 (Estimated) 75626 4298 1945383
Growth rate (%) from 1983/84 1.29 2.11 5.09
to 2003/2004
Nutrient supply
1983-1984 1770 660 117064
2003-2004 37006 696 306517
2015-2016 (Estimated) 69194 710 770860
Growth rate (%) from 1983/84 to 5.40 0.24 8.02
2003/2004
Available % in 2015/2016 91.50 16.52 39.62

9.3 Demand and supply situation

Calculations based on standard feeding practices and requirements of different species of
livestock, the total demand for concentrate feeds will grow over the next ten years. It is
noteworthy that the maximum demand is for poultry feed followed by cattle and buffalo and
the fastest rate of growth is for poultry (5.74 percent), and buffalo (2.41 percent). Although
some of these calculations may be hypothetical, as  in the case of ruminants, which are not
actually fed according to requirements, still it is obvious that this demand will keep
increasing in view of the emphasis on cross-bred herds and the increase in the potential of
the dairy sector in the future. The increased demand for poultry  production is clear. If
translated into actual feed crop demand, it may be estimated that the demand for each
member of the coarse cereal   group should increase at least at the same rate of the total feed
demand which is 2.69 per cent per annum.
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The demand for dairy cattle feed is also increasing along  the milk production  pockets, as more
and more dairy cattle are stall-fed and require higher amounts of fed for improved milk
production. It is expected that with the increase in numbers of improved exotic breeds of cattle
and poultry that are replacing local breeds and the apparent trend towards more intensive
systems using manufactured feeds, the demand for commercial feeds will further increase in the
country. This will result in an increased demand for fed and feed crops. It was estimated that
milk, meat and egg production will increase by 3.2 percent, 4.0 percent and 4.6 percent
respectively in the period of 2015-2016 and reach levels of 2.59 and 1.43 million Mt  and 5671
million nos. To reach these production levels, it is projected that 69194 metric tons of animal
feed will be required. Livestock feed nutrient supply and demand balance have been presented
in Table 9.4. It can be seen in the Table that there is a positive trend of increasing dry matter
availability with the advancement of time. In the year 1983-84 availability of dry matter was
only 44 percent, which has been raised up to 30 percent in the year 2003-04 with the time period
of 20 years and it is projected that availability of dry matter will further increase 18 percent by
the year 2015-16. But there is negative trend in the availability of digestible crude protein
indicating a great shortage of quality feed in the country for livestock production. In the year
1983-84 availability of digestible crude protein was 25 percent which has been decreased to 7
percent (18.5%) by 20 years of time (2003-04) is projected to be decreased further with
availability of 16.5 percent in the year 2015-16. On the other hand, a slight improvement has
been occured in supply and demand of Metabolizable Energy from the year 1983-84 to 2015-
16 (Tabl 9.4).

Table 9.4 Demand, supply & availabillty of nutrients for Livestock.

Nutrient demand/supply Dry matter Digestible crude Metabolizable 
in corresponding years (000’MT) protein (000’MT) energy (Million, MJ)
1983-1984
Supply 17700 660 117064
Demand 40061 2630 599022
Balance -22361- -1970 -481958
Available (%) 44.18 25.09 19.54
2003-2004
Supply 37006 694 306517
Demand 50358 3738 1208326
Balance -13352 -3044 -90181
Available (%) 73.48 18.49 25.37
2015-2016 (Estimated)*
Supply 69194 710 770860
Demand 75626 4298 1945383
Balance -6432 -3588 -1174523
Available (%) 91.50 16.52 39.62

* Nutrient supply and demand growth rate are estimated for DM, DCP and ME are 5.40, 0.24
and 8.02 and 1.29, 2.11 and 5.09, respectively.
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With the current level of feed production at 37006 metric tons, there is a need to accelerate
feed production in the country by developing the production of feed crops, in particular
maize and soybean that are important feed crops in poultry feed. The continual maize and
soybean that are important feed crops in poultry feed. The contribution of maize and soybean
to poultry  rations is 40 to 45 per cent and 10 to 15 per cent respectively. Maize  and soybean
are  also used at the rate of 10 per cent and 2 per cent  in cattle feed. The continuing growth
in the feed industries will increase the demand for oilseed meals. The demand from feed
millers for soybean meal will grow at a rate of around 6.54 per cent per annum. Although
there was reasonable growth in local soybean production, at 2.45 percent per annum, this
was mainly used for food products and in any case, as there was little oil extraction being
carried out, the meal may not be available for animal feeding. The demand for roots and
tuber crops for animal feed will probably be insignificant almost of it is used for human
consumption. 

9.4 Future demand and supply of milk
Annual milk production of the country is about 2.0 million metric tons. Per day availability
of milk is 40.39 ml (DLS, 2005) against the standard requirement of 250 ml/had/day.. Taking
a modest population growth rate of 1.6% and per capita milk consumption 120 ml, 9.09
million ton milk will be required in the year 2025 in Bangladesh. The total yearly
requirement will be 19.02 million ton if per capita daily milk consumption is raised to 250
ml in the 2025 in Bangladesh ( Islam and Akbar,2008). In order to fulfill the national demand
we have to increase the milk production up to 7 to 8 times than that of the present production.
The low production of milk is mainly due to poor genetical merit of our local cows and
shortage of dairy feeds and fodder which accounts for 60 to 65 per cent of total cost of dairy
farm. To exploit the full genetical potentialities of our dairy cows and also to maximize milk
production proper feeding and management is very important and to achieve the more feed
nutrients (DCP, TDN/ME) will be required. Moreover, according to Government plan the
production of milk is expected to show a significant increase during the perspective plan
(1996-2010) period. It was planed that annual milk production from 1.4 million metric tons
(1999-2000) would be 3.34 million metric tons in 2004-2005 and 5.38 million metric tons
in 2009-2010 (DLS, 2005). 

9.5 Interventions to meet the demand and supply
Rice crop residues represent an important forage substitute in the country. It is estimated that
about 0.3 million tons of rice straw is left unutilized each year. This is equivalent to120000
tons of TDN, or 162,000 tons of TDN when the straw is treated. This quantity would
theoretically replace forage for 150,000 head of cattle. While untreated rice straw represents
only 40% TDN, treated rice straw improves its value by 20-50%. The various methods include
physical, chemical, biological mechanical and other treatments. The relative merits of the
treatment, geared to an improvement in the intake and digestibility of rice straw. 
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The actual processing method would depend on the harvesting system. But chemical
treatment with urea is easy and acceptable to farmers. On the other hand, sugarcane crop
residues are readily obtainable and their yield per hectare and nutritive value exceeds that of
some conventional forages. Over 972 Mt of sugarcane tops are produced annually  and from
these plantations, almost 243 Mt of molasses, as a strategic ingredient for crop residue
utilization, is produced. Other crop residues, which can be utilized as a forage substitute (or
for industrial purposes), include maize, sorghum, groundnuts, soyabeans, aerial parts of root
crops (cassava and sweet potato). Among vegetable and fruit wastes,  the most important
product is pine apple cannery waste because of its nutritive value and availability. Thousand
tons of rubber seed goes to waste each year in the country. The kernel of the seed, without
hull, contains 17.5% crude protein and almost 50% oil, rich in essential fatty acids, can be
good feed for livestock. Livestock wastes, including poultry litter, poultry manure and cattle
waste, are neglected sources of nutrients which can be harnessed to provide economic cattle
rations. Municipal wastes (garbage and sewage) can also be utilized as a source of feed. 

9.6 Growth of poultry industry in Bangladesh

The number of parent stock (PS) and day-old chicks (DOC) increasing day by day and  109
hatcheries are in operation to supply day old chick in the couintry   (Saleque, 2007). Table
9.6 shows the growth of poultry industry in Bangladesh and  projected production in 2014-
2015. The number of broiler parent stock is 4175.5 thousand in 2007 having a growth rate
20.15%, which was 1062 thousand in 2001 and the estimated number in 2014-2015 will be
15,500 thousand. In addition to parent stock, the number of broiler DOC in 2007 is 325650
thousand and the growth rate is 16.69%. The growth rate of layer PS and DOC production
is 0.41% and 4.15% respectively which is comparatively lower than broiler growth rates. 

Table 9.5  Growth of poultry industry in Bangladesh and future projection (in thousand) 

Particulars Year
2001 2002 2003 2004 2005 2006 2007 Growt Estimated

h (%) production
(2014-2015)

Broiler
Parent stock 1062 1381 1952 2358 2292 2745 4175.5 20.15 15500
DOC per year 100359 116000 163968 164148 192528 288225 325650 19.69 1240000
Layer
Parent stock 236 370 138 344 212 282 378.8 0.41 240
DOC per year 21240 33300 12420 30960 19080 25380 32492 4.15 34000

Sorce: BPIA (2002), DLS (2005) 
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9.7 Annual compound feed requirement (estimated) and production status – past,
present and future projection  

Commercial poultry farming in Bangladesh is facing two major problems, feed shortage and
high feed cost (Das et al., 2008). The annual concentrate feed requirements for poultry and
livestock in 2001-2002 was 1180.89 thousand tons (Table 9.5). From Table 9.4 the
availability of total feeds and milling by products was 2709 thousand tons in 2004-2005 in
which rice polish shares the major portion .The commercial feed supply in 2001-2002 was
281.5 thousand tons which was 23.84% of the total requirements. In 2007-2008, the annual
feed requirements are 3071 thousand tons. The total commercial feed supply for  poultry,
livestock and fish industry

Table 9.6 Annual feed requirement (Mt) and commercial feed supply (Present status
and future projection)

Particulars Year
2001-02 2007-08 2014-15 (estimated)

Broiler PS 54,268 213,368 792,050
DOC (broiler) 301,077 976,950 3,720,000
Layer PS 10,336 16,587 10,512
DOC (layer) 810,146 1,239,326 1,296,845
Cattle 5,066 4,808 5802
Fish - 620,000 1,000,000
Total feed required (MT)* 1, 180,893 3,071,039 6,825,209
Industrial compound 281,550 2,150,600 -
feed supply (MT)
Availability (%) 23.84 70.03

*Broiler PS - 140 g/bird/day (average)             Source: Khaleduzzaman and Khandaker, 2009.
Broiler DOC - 3 kg/bird up to marketing
Layer PS - 120 g/bird/day
Layer DOC - 110 g/bird/day
Cattle - 20% production, Av. body wt. 175 kg (@3% DM and 20% as compound feed)

is 2150.6 thousand tons covering 70.03% of the total requirement. Considering the present
growth rate of poultry and fish industry, the estimated annual compound feed requirement
will be 6825.2 thousand tons in 2014-2015. The existing capacity of compound feed
production will meet only 31.50% of the total estimated requirement and this indicates the
potential of compound feed production in future (Table 9.6).
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CHAPTER - X

10. Technologies, ideas and experiences to be shared to mitigate livestock feed shortage 

Increasing the efficiency with which the available feedstuffs are utilized by livestock has
been a major theme of technology development to overcome feed shortage is as follows: 

10.1. Utilization of fibrous crop residues by chemical treatment

The chemical and biological procedures to upgrade cereal straws have been reviewed in
some depth by Davendra and Sevilla (2002). Chemical treatment, in particular, has been an
effective way of improving the nutritive value of straws. The variables affecting the
efficiency of treatment include the length of the straw (unchopped or chopped), its moisture
content, and the level and method of chemical application. The value of the treated straw to
livestock will depend on the feeding regime (with or without additional ingredients), the
species of animal and the objective of the production system. A successful fattening ration
for indigenous old and emaciated bullocks was developed with rice straw, roadside grass,
and urea-molasses. Urea was given at a level of 20% of the total digestible protein
requirement of the animal. Different methods of urea feeding were tried with growing,
lactating animals and breeding bulls. Molasses could be added to make the residues more
palatable and increase the energy content. 

Utilization of low quality crop residues as feed for large ruminants was the subject of
intensive research and development at the department of Animal Nutrition, Bngladesh
Agricultural University since the middle of 70s. Several works had been conducted
(DANIDA/BAU and Bangladesh Cattle Development Project/DLS) during 1980s for the
preparation of urea-treated rice straw and their utilization by animals (Saadullah, 1980).
Chemical treatment of straw with urea was found to be effective to increase nitrogen content
and digestibility of straw and to promote better growth response in calves and also to
increase milk production in dairy cows.  It was observed that growing indigenous calves
weighing 50 kg could gain at the rate of 0.2-0.3 kg/day on urea-treated straw, 0.2 kg/day on
a protein meal and 0.2 kg/day (dry-matter equivalent) on green fodder. Milking cows could
yield 5 liters of milk on a similar diet. Animal fed with ammoniated straw based diet
significantly increased (33%) live weight in growing animals and milk yield (14%) in
indigenous cows.

In dry season when the productivity of most forage species is at its lowest, sugarcane tops
cane be used. Copped sugarcane tops are easy to ensile adding molasses and ammonium
sulphate and provide palatable silage. Urea treated bagasse enriched with molasses and 1 kg
wheat bran can be effectively used for growing cattle during scarcity period. Sugarcane
bagasse can replace 50% of the rice straw for growing cattle. 
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Creation of feed security system through the establishment of fodder banks utilizing
chemically treated and densely baled locally available grasses or crops residues such as rice,
wheat straw, sugarcane begasse etc. may help to reduce feed shortage during dry period.
Steps must therefore be taken to improve production through better utilization of available
feed resources and through appropriate management and genetic improvement. 

10.2 Utilization of fibrous crop residues through supplementation

Feeding of cereal straws alone results in perpetual poor productivity in animals. Thus,
considerable work has been conducted experimentally on supplementation of feeds of poor
nutritive value. Several alternative supplementation strategies have been pursued, the
commonest being the use of protein supplements such as cottonseed and oilseed cakes, and
the installation of multi-nutrient blocks as licks, often consisting of molasses, urea and
minerals. Supplements serve two essential functions. Firstly, they promote efficient
microbial growth in the rumen. Secondly, they increase protein supply for digestion in the
small intestine through the provision of by-pass or rumen non-degradable proteins.
Ammonia treated rice straw supplemented with equal amount of road side grass or water
hyacinth demonstrated benefits on live weight gain and improved nutritive value of water
hyacinth as green supplement for cattle. 

Addition of fresh water hyacinth to urea treated or urea supplemented rice straw plus 0.75
kg concentrate could make a good ration for local bull calves. Azolla could be used as
supplement to urea treated straw in the ration of growing cattle. Jack fruit leaf and mander
leaf may be utilized as supplement to urea treated straw with urea and poultry excreta in the
ration of ruminants. Feeding of silage made with rice straw and mixture of banana plant and
leaf to growing bull calves can maintain body weight. Supplementation of rice straw based
ration with sweet potato leaves or arail grass may be suggested as ration for bull calves. A
successful fattening ration for indigenous old and emaciated bullocks was developed with
rice straw, roadside grass, and urea-molasses. Urea was given at a level of 20% of the total
digestible protein requirement of the animal. 

Different methods of urea feeding were tried with growing, lactating animals and breeding
bulls. Urea mixed with molasses and concentrate mixture, straw soaked in urea molasses
solution for 2 hours, supplementation of urea mixed diet with sodium sulfate and phosphoric
acid as supplement of sulfur and phosphorus, urea soaked straw supplemented with 400g
fish meal or a mixture of broken rice and fish meal (1:3) urea in salt/molasses blocks proved
to be better ways of feeding urea to ruminants. Adjustment period is essential in case of
feeding urea directly. Ensuring a constant level of rumen ammonia (150mg/L rumen liquor),
by increasing the frequency of feeding or by feeding slow releasing nitrogenous substances/
urea utilization may be improved. To improve the nutritive value of traditional cattle feed,
the researchers have suggested urea molasses block (UMB) and by pass protein for
improvement of growth and productivity of dairy animals.
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The Urea Molasses Mineral Block (UMMB) lick allows the slow ingestion of urea nitrogen
which in turn, is efficiently utilized by the rumen microbes. By pass Protein Feed (BPF)
contain a large percentage of extracted protein meals, grain by product, molasses, minerals
and vitamins. Research has shown that urea treatment of low quality roughage is
economically viable and improve the feeding value by increasing intake and digestibility.
Multi-nutrient urea molasses block licks with 39% molasses, 10% urea, 20% rice bran, 20%
wheat bran, 6% common salt was found to be effective in increasing live weight gain,
draught power and milk production in straw based diets of growing cattle and milch cow.
During 1985-2000, studies with buffaloes suggested that straw soaked in urea-molasses
solution for 2 hours might be used as a suitable method of urea incorporation in rice straw
based ration. Supplementation of soaked straw with rice polish improved utilization of diets
by buffaloes. Soaked straw (in urea-molasses solution) diet when supplemented with 400g
fish meal or mixture of broken rice and fish meal (1:3) can make a good ration for growing
buffaloes. Growth performance and milk production in buffaloes were better with rice straw
and green grass supplemented with urea and molasses.

One impressive example of the use of supplementation comes from Henan Province, China,
where cottonseed cake (CSC) was used to supplement straw for beef production (Dolberg
and Finlayson, 1995). A supplement of 2.0 kg CSC/day gave daily growth rates of 600–700
g in 2-year old crossbred cattle. The feeding period was halved from 36 months to 18 months
when only 0.5 kg CSC/day was fed. At 4.0 kg CSC/day, the feeding period was further
reduced to almost 10 months. Economic analysis indicated considerable financial benefits to
farmers. Feeding urea-treated straw alone gave an additional profit of US$ 26/head. With
CSC supplementation, this increased tenfold. The most profitable treatment was 2.0 kg
CSC/day, and supplementation significantly reduced the dependence on more expensive
purchased concentrates. Increased beef production, making optimum use of local feeds, is
clearly a viable activity on small-scale farms with good market access. Despite the potential
economic benefits, supplementation to ensure high animal productivity at the small farm
level is very haphazard (Devendra et al., 2000). The low utilization of supplements is
associated with poor farmer appreciation of the value of supplementation; an inadequate
knowledge of types and ways of using supplements; the high cost of purchased concentrates;
and an ignorance of opportunities for on-farm preparation of supplement mixtures. 

Now a days maize of different varieties are widely cultivated in different areas of the
country,  after harvesting grain the remaining stalks and leaves can fed after processing. .
Similarly after harvesting pods from soybean and ground nut, the haulms could be used
successfully as dairy animal feed. The harvesting period of sugarcane in the country is
between November and April, when there is a acute shortage of green grass, the top could
be used as valuable alternatives feed resources for dairy animals during this period. Nutritive
value of chopped sugarcane tops was found to contain more ME and digestible nutrients than
other dry roughage .Regarding concentrate, rice bran is available year-round and the price of
the bran is far less than the other concentrates with almost similar nutrient content. 
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During the dry season, when animals are fed only crop residues, farmers have to feed more
concentrate to the dairy animals resulted increased production cost. To minimize cost of milk
production rice bran can be mixed well with oil cake at a ratio of 3:1.

10.3 Potential for fodder production

Grasses and legumes are the cheapest feeds for ruminants but are highly seasonal, being
abundant during the wet season and becoming scarce during the dry season (Islam et al.,
1995; Sevilla and Obsioma, 1996). The availability of forages on smallholder mixed farms
in Bangladesh depends on the agro-ecological zone, size of farm, cropping intensity, labour
availability, tillage requirements and socio-economic factors. The introduction of improved
forage species for ruminants can promote the sustainability of cropping systems. In addition
to their feeding value, improved forages (particularly legumes) can make an important
contribution to erosion control by providing cover, and to increased soil fertility by
enhancing nutrient and organic matter levels. Options include the under-sowing of food
crops such as rice with annual or perennial herbaceous legumes as inter- or relay-crops; the
introduction of leys as sequence crops in rotations; the improvement of fallows; the
establishment of leguminous cover-crops in perennial tree crop plantations; and the
development of agro-forestry systems that include multi-purpose tree. 

10.3.1. Forages in annual food crop systems

A considerable volume of experimental data are available to show that significant production
of green and dry matter can be obtained from forage crops sown in annual cropping systems
in the different countries of Asia. In Bangladesh the net cropped area is about 60% of the
total cropped area. There is only 1,200 hectares of land under fodder crops, mostly limited
to the Government farms. Little scope exists for increasing the area under fodder crops
although it is known that feeding green forage to productive animals is much cheaper than
feeding concentrates with crop residues. The feasibility of growing forage crops in turn
around period between two crops, pre-rice dry to wet (kharif  1) and wet to dry (early rabi)
periods, should be fully exploited. During these transition periods cultivation of forage and
legume crops might be beneficial. 

This would provide fodder to livestock and at the same time add nitrogen to the soil for the
next crop. It would also increase the cropping intensity and the income of the small farmers.
Crop mixtures and substantial overlapping with main crop in rainfed agriculture may supply
green forage to livestock during lean period. With irrigation the scope of inter cropping may
be expanded and a wide range of crop may be chosen following new improve techniques,
and manipulation of plant density. Continuous adoption of T aman rice-boro or T aman rice
wheat, double major cereal cropping systems led to depletion of soil fertility. Inclusion of
leguminous fodder crops in the existing cropping system should be emphasized to improve
and maintain soil health and fertility, and to produce quality fodder. 
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Under this type of cropping system, there exists scope for growing short duration fodder
crops such as sunnhemp, sesbania sp., cowpea, maize, mungbean in the pre-rice dry to wet
period and grass pea, oat, berseem, sunnhemp, maize, sweet clover in the pre-rice wet
period. Few experiments were conducted in BAU, Mymensingh with the objectives a  to
explore the feasibility of growing forage crops in the turnaround period and within the plant
community of the existing cropping systems in Jamalpur District, a) to find out the
productivity of the forage crops in respect of yield and nutrient contents and the designed
cropping patterns based on the two systems, b) to evaluate the effects of forage crops on the
fertility of soil and the productivity of next crop, and c) to evaluate the quality of the
products and by-products used as fodder. Based on the findings of the experiments it was
suggested that in partially irrigated and rainfed conditions forage cropping in the pre-rice
transition periods would be a good practice for fodder production. Pre-rice grasspea sole,
oat, berseem and grass pea berseem (3:1) in additive series under partially irrigated and pre-
rice maize + sesbania, sunnhemp, cowpew and parallel wheat + oat and wheat + berseem
(3:1) under rainfed condition supplied an ample fodder during lean period.

In Bangladesh, the legume Lathyrus sativus has been integrated into rice cropping systems
on small mixed farms to mitigate feed shortages for dairy cattle. This practice has resulted
in increased biomass availability and an improvement in the organic matter and nitrogen
contents of the soil. Milk yields were increased and milk composition improved 20–40%
(Akbar et al., 2000). In the rain-fed production systems of Asia, the adoption of food
crop–forage systems on small farms is still very low. In south Asia (Bangladesh, India,
Nepal, Pakistan), for example, there are 14.6 million ha of rice fallows that could be used
for the establishment of leguminous forages without interfering with crop production. In fact
the inclusion of legumes would contribute to improved soil fertility In considering the
availability of fodder in annual cropping systems, it is worth noting that, weeds (many of
them gramineous) can be utilised by livestock. A typical fresh herbage yield from common
grass weeds associated with lowland rice is 16 t/ ha, of which 63% are eaten by livestock,
mainly Echinochloa crusgalli, E. colonum, E. cruspavonis, and Leptochloa chinensis (Furoc
and Javier, 1979). In rain-fed lowland rice, Medrano (1982) reported dry matter yields from
weeds of 2.03 t/ha, of which 60% were grasses.

Rice bunds also contribute to feed availability and have a potential to produce forage legume
dry matter yields of 5–50 kg/100 m2/year (Gutteridge, 1983), and a grass dry matter yield
of >10 t/ha/year (IRRI, 1988).In India, the green fodder yields of summer forage crops,
planted before wet season rice, ranged from 7–24 t/ha. In a rice–wheat–cowpea cropping
sequence, 11.5 t/ha of grain, 17.2 t/ha of straw and 24.0 t/ha of green fodder were produced,
whilst oats, berseem and lucerne planted after rice harvest resulted in dry matter yields of
6.4, 6.5 and 5.2 t/ha, respectively (Hedge and Pandey, 1989). Sun hemp, as an intercrop in
mung bean and pigeon pea, can produce grain and forage yields of 5.0 and 12.0 t/ha,
respectively (Miah and Carangal, 1987; Rebancos et al., 1991). In a rain-fed lowland
ecosystem in the Philippines, 
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rice–mung bean, and rice–mung bean/siratro  (Macroptilium atropurpureum) were compared
with rice in traditional monoculture (Carangal et al., 1994). The average mung bean fodder
yield was 0.85 t/ha, whilst the dry matter yield from the forage legume siratro was 4.59 t/ha.
An additional 3.5 t/ha from the last clipping of siratro was available as green manure for the
following rice crop. The yields of rice following the inter-cropping of mung bean and siratro
were 4.39 t grain/ha and 4.33 t straw/ha. The adoption of the rice–mung bean+siratro
cropping pattern on 1000 m2 of land can produce a total of 1.0 t of forage containing 53%
total digestible nutrients (TDN) and 12% crude protein, sufficient to support one cow for 4
months of the dry season (Carangal and Sevilla, 1993). In Pakistan, a study on silage showed
that inter-cropping cowpea with maize at a 30:70 ratio increased crude protein yield from
1.32 to 2.48 t/ha and dry matter yield from 15.9 to 17.2 t/ha. Maize and cowpea silage had
a higher crude protein content and digestibility and a lower pH than silage made from maize
alone (Azim et al., 2000). Sowing of Lathyrus seed 2 weeks before harvesting Aman rice
produced 2.6t/ha of hay (85% dry matter) within 2.5 months (Rahman, 1995). During the
subsequent Boro cropping, there were increases in soil nitrogen (0.097% before cultivation;
0.107% after harvesting) and organic matter (1.65 before; 1.77% after). Rice yield increased
by 6.5%. Similarly, planting Sesbania rostrata cuttings after harvesting Boro rice gave
24.8t/ha of green forage (20% dry matter) within 2 months. Yield of subsequent Aman rice
also increased by 13% (soil nitrogen 0.08% before, 0.1% after, and organic matter 1.56%
before, 1.88% after). Both legumes are rich in crude protein (lathyrus 24% CP and sesbania,
35% CP on DM basis) and can be fed to ruminants as good forage supplements.

10.3.2  Fodder trees and shrubs

The many advantages and uses of multi-purpose trees and shrubs have been described by
Devendra (1988, 1993). Leucaena leucocephala has been the species used most extensively
on small farms in Asia, although Gliricidia sepium gained some popularity as a substitute for
Leucaena The role of multi-purpose trees and shrubs in the nutrition of farm animals is
especially significant in the harsher, drier environmental condition. The potential value of
multipurpose trees and shrubs in small farm systems has been highlighted by Nitis (1989).
He estimated that if the agricultural lands of Asia were planted to 230 multi-purpose trees
and shrubs per hectare, with a dry matter yield of 7.0 kg/tree, 150 t of extra fodder could be
produced annually. This could support 155 million animal units when fed at 18% of the
ration, or 56 million animal units when given as the sole diet for the duration of a 6-month
dry period. 

A number of systems, incorporating multi-purpose trees and shrubs, have been developed for
small mixed farms in Asia. The three-strata forage system (TSFS) was developed on Bali,
Indonesia to provide livestock feed throughout the year (Nitis et al., 1990). The system
contains three strata of fodder trees, shrub legumes and grasses/herbaceous legumes on an
area of 0.25 ha. The improved pastures are utilised by cattle in the wet season, the shrubs in
the mid-dry season, and the trees in the late dry season. 
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A core area at the centre of the plot can be planted to commonly-grown cash crops such as
maize, soyabean and cassava. The increased forage production in this system allows higher
stocking rates and liveweight gains equivalent to 375 kg/ha/year compared with 122
kg/ha/year in a non-TSFS. Additionally, the system increases farm income by 31%, reduces
soil erosion by 57% and increases soil fertility. Some five million tons of fuel wood (meeting
64% of annual needs) are produced from 2000 shrubs and 112 trees logged twice a year.
Average gross margin/ha/year from the TSFS farms was US$ 74 more than that on the non-
TSFS farms (Arga, 1990). The system was integrated into small mixed farms on Bali in
1984, and by 1988 there were 141 units in operation. Fodder trees and shrubs have also been
used in a conservation farming scheme called sloping agricultural land technology (SALT),
which is a simple, applicable, low-cost method of upland farming, developed for small
farmers. It is a form of alley farming in which annual and perennial crops are grown in bands
4–5 m wide between contoured rows of leguminous trees and shrubs. 

The latter are planted thickly in double rows to form hedge rows. When the hedge reaches
1.5–2.0 m in height, it is cut back to 40 cm and the cuttings are placed in the alleys as a
mulch and green manure. Rows of perennial crops are planted on every third alley created
by the contoured hedge rows. The unoccupied alleys are sown with cereals, grain legumes
and other annual crops. The average monthly income to one family from 1 ha of the SALT
is approximately US$ 52. As a consequence of the success of the SALT, three more variants
have been developed. These are the simple agro-livestock technology (SALT-2), sustainable
agro-forestry land technology (SALT-3) and small agro-fruit livelihood technology (SALT-
4). SALT-2 is a goat-based agro-forestry project with a land use comprising 40% agriculture,
40% livestock and 20% forestry. SALT-2 is generating a monthly net profit of approximately
US$ 213 and is producing 4700 l of goat milk per year for sale or home consumption.
Additionally, 16 t of manure per year are produced. The various SALT farms established by
government and non-government organizations in the Philippines now occupy over 5000 ha.
Additional to the high levels of proteins, minerals and vitamins, the potential of fodder trees
and shrubs is also enhanced by the presence of many complex chemical constituents which
have antihelmentic, antimicrobial, antiprotozoal and antiseptic properties. 

10.3.3 Alternatives of producing forage

There is no single resource that can be used to produce enough forage in the country.
Therefore, efforts will have to be made to exploit every small opportunity available for
growing forage and these opportunities are as follows: The presence of legumes in man-
made pastures, or in forage, is of great importance from an economic and nutritive point of
view.  Integration of legume forage with forestry, sugarcane, pineapple, mango, jack fruit,
tea and rubber plantations should  be exploited.  The choice of legume, however, should be
carefully made as some legumes are not palatable and can reduce the over-all intake; some
are not compatible with their grass companion. The most important legumes are Centrosema
spp., Stylosanthes spp. and Desmodium spp. 



82

Best Practices in Animal Feed Production and Management 

The economic potential of tropical legumes, which have a capacity to fix about 100-300 kg
N per ha and thus save on nitrogen fertilizers is very great. They also provide a feeding value
which remains more constant during the vegetative period and they are more palatable and
digestible than grasses. Nevertheless, the use of legumes as pasture or forage is almost
negligible in Bangladesh. The main constraints are that leguminous seeds are too expensive
and not readily available, legumes are less aggressive than grasses and more sensitive to the
lower pH of soils. Possibilities should also be explored to introduce multi-purpose crops in
crop diversification program to increase livestock and poultry feed. The national tree
plantation program should introduce forage trees that can be used to harvest green foliage
for feeding livestock.

10.3.4 Forage production in paddy tract

The local weeds are naturally grown on paddy bunds and the farmers often utilize them for
feeding their livestock. Either the livestock are taken to graze the weeds growing on the
bunds of the paddy field or the farmers cut and carry them for stall-feeding their livestock.
This practice is quite common but it does not meet the actual needs, because the quantity of
grass is insufficient as well as they are low in nutrient content. Therefore, an attempt should
be made to popularize some of the important grass species that can be planted on the bunds.
Where rainfall is plenty, the following grass species, which are productive, nutritive as well
as easily relished by livestock can be grown: 

Durba grass (Cynodon dactylon), Guinea grass ( Panicum maximum), Pangola grass
(Digitaria decumbens), Para grass (Brachiaria mutica), Setaria (Setaria sphacelata),Signal
grass (Brachiaria decumbens). Along with the above grass species ‘stylo’, a highly nutritive
legume and easy to establish, can be grown. The stylo species, Stylosanthes humilis, is an
annual herb, but once established it tends to become perennial. Cultivation of the grass along
with this legume will provide a balanced production of nutrients for livestock. This can serve
as an ideal grass-legume mixed forage, to be cultivatd on the paddy bunds. 

10.3.5 Utilization of bunds, roadsides, pond banks and other wastelands

Rural roadsides, private and common pond banks, bunds and other wastelands around the
homestead are other potential areas for growing forage crops. These areas are suitable for
perennial species, like para, napier, german and dhal grass. Highways, railways, government
fallow-lands, embankment, etc can also be used for community fodder (napier grass)
cultivation. Similarly, fallow hill slopes should be used for cultivation of forage crops to
produce livestock feeds as well as to conserve soil erosion.  However, policy support from
the government and the private sector’s involvement are important for development of
fodder cultivation. 
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10.3.6 Forage cultivation in arable land  

Humid tropical environments of Bangladesh offer an enormous potential for forage
production. It is estimated that the photosynthetic potential due to year-round vegetative
periods is approximately 4 times higher than in many European countries (Denmark,
Holland, Germany).  considered as classical countries for livestock production Forage in
Bangladesh can be grown throughout the year particularly when appropriate management is
applied.  But due to high pressure on cultivated land for food grain production, majority of
the farmers in the country cannot afford to cultivate forage crops in arable land. However,
there are farmers who are raising crossbred dairy cows and putting arable lands under forage,
because of the fact that the return from forage-livestock system is comparatively higher. In
some milk pocket areas, farmers have demonstrated interest in cultivating fodder instead of
rice, because the annual income from fodder amounted to Tk. 80,000/- as against Tk.
30,000/- from rice (ADB 2002).  

10.4   Utilization of unconventional feed resources

The unconventional sources of feed staffs may be used as potential feed resources which
include slaughter house wastes like rumen ingesta, blood meal, bone meal, dinning hall
wastes, fruit pulp and wastes, duckweed, silkworm pupae, rubber seed cake, etc. An
appropriate proportion of blood meal and rumen ingesta and that of duckweed and fishmeal
can successfully be used in combination with other ingredients in the ration for growing
chicks/commercial broilers. Feeding of rumen ingesta in combination with other ingredients
can be better than feeding rice straw alone. Feeding of silkworm pupae instead of fish meal
and meat offal can be another option for feeding poultry. Similarly, sal seed in place of wheat
grain can be used in the poultry ration. Poultry droppings, poultry and broiler litter, cowdung
can also safely and economically be used in the rations of growing cattle and poultry, layers
and ducklings. 
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CHAPTER - XI

11.0 Conclusion and Recommendation

In Bangladesh livestock productivity is seriously constrained by a combination of feed
deficits at critical periods, poor nutritional management, and poor technology application at
the farm level. Future strategies for improved utilisation of animal feeds need to be identified
that are based on a knowledge of the availability and potential nutritive value of feeds, the
production objectives and the production systems themselves. These strategies should
promote the development of appropriate technology that can be adopted readily at the farm
level. Deficits in feed availability need to be addressed through the increased and more
efficient use of locally-produced crop residues, AIBPs and NCFRs, all of which are under-
utilized in the country. Furthermore, there is a need to introduce environmental friendly both
annual and perennial cropping systems. Also, emphasis needs to be given to the greater use
of multi-purpose trees, improved feed conservation and strategic supplementation.
Unsophisticated feeding systems should be developed that synchronies feed availability with
the nutritional requirements of animals throughout the year. On analysis of constraints and
issues related to feeds and feeding, the following recommendations can be made:

11.1 General conclusion

(i) a specialized body be established within the National Livestock Development Authority;
it should, together with other government institutions, identify the potential of the utilization
of overall feed resources and livestock nutrition embracing monogastric animals and
ruminants and establish their priorities. The policy would have to take into account the
biological limitations of conventional forage production and the transformation of abundant
and already existing resources into an actual production cycle 

ii)quality control measures are required to be taken at every step starting from the
procurement of raw materials to the feeding of compounded feed to the bird/animals. Quality
of mixed and compound feeds depends on the quality of individual feed ingredients.
Therefore, at the time of feed manufacturing, raw materials are to be analyzed, used in
correct proportions and ensured to be mixed properly. It is essential to monitor the
consistency of nutrient in a compound feed through regular analysis before and after
manufacturing of the feed. More accurate information is needed on the availability of feed
resources. It will be necessary to identify region with surplus and chronic shortage, so that
system of animal feed security through establishment of feed and fodder bank can be
developed. 
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11.2 Crop residue utilization  

(i) the economic feasibility of alternative commercial processes, available for the conversion
of rice straw into good quality forage, should be carried out, using chemical and biological
treatment procedures together with the most economic compaction systems, ensuring the
maximum feed intake and the most effective utilization by cattle.
(ii) a pilot livestock project at farm and farmers level in each district for the treatment of rice
straw with the aim of utilizing it as main source of forage should be established  taking into
consideration of:
a) direct feeding of rice straw- based rations 
b) the commercial production of pellets or cubes  using rice straw
c) farmers should be trained up with the concept of feeding interventions and use of

concentrates, urea supplementation with rice straw  etc.
d) a pilot project should produce cattle rations containing at least 60% rice straw, and the

other
ingredients should comprise molasses, rice bran, fruit kernel meal and potatoes root meal
and eventually some other   by-products or wastes available locally. 

e) beef and dairy projects should be established in sugarcane producing areas, based on the 
feeding of ensiled crop residues such as sugarcane tops as the only forage, fortified with
liquid supplements consisting of molasses,  urea or livestock manure, minerals and
vitamins .

11.3 Forage and pasture development   

Intensive research and development efforts should be made to enhance forage production
throughout  all possible attentive means (integration of forage with crop cultivation, tree
plantation, use of embankments, rood sides, khas land, char areas etc). Special HYV of
maize and sorghum bred for forage should be developed and disseminated to farmers  for
different agro-climatic regions and their cultivation must be ensured. Fodder seed banks
should be established and  seed with fertilizer should be supplied to key farmers of each
village. New species and varieties of pasture grasses and legumes should be introduced and
tested. New high yielding varieties of the genus Digitaria should produce forage with high
digestibility which permits greater intake by cattle. These varieties appear to have greater
photosynthetic efficiency; they can be rapidly established; they respond well to fertilizers,
and are being adapted through out the country. 

11.4 Utilization of non-conventional feed resources

(i) the economic feasibility of the collection and processing of rubber and other tree seeds
into oil and oil cake or meal should be undertaken to develop new products.
(ii) the commercial potential of the utilization of fruit and vegetable waste generated from
canneries, should be considered, and a pilot feeding scheme or demonstration scheme should
be established. 
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The economic feasibility of converting poultry litter and fresh  poultry manure into feed for
cattle should be established as joint-ventures activity 
(iii) livestock departments should consider cooperating with the municipalities which collect
municipal solid and liquid waste for the utilization of part of the grabage and sludge as cattle
feed.
iv) attempts should be taken for the maximum use of aquatic plants especially water-
hyacinth as animal feed.

11.5 Development of dairy industry

The dairy industry of Bangladesh has become  potential to grow much faster than the present
growth rate. Despite of continued supply gap for liquid milk, there are several positive
indicators that warrant investment in dairy in Bangladesh. Considering the important
contribution of dairy activities to poverty alleviation, economic empowerment, and food
security . Special action programme should be taken for the urgent development of this
sector. Where land and forage are available, milk production as a part of integrated crop-
livestock activities may be more economically efficient and less risky than monoculture
grain cropping. Effective utilization of the available feed resources (agricultural and agro-
industrial byproducts, natural pastures and browse) and appropriate supplementation of poor
quality natural pasture and crop residue based diets appear to be the necessary steps to
alleviate the nutritional problems of dairy animals. 

Different supplementation strategies could be applied depending upon the type, accessibility
and price of supplementary feeds in a given area. Fodder conservation practices, particularly
hay and silage making, should be developed in order to enable a stable of feed throughout
the year. Major areas of intervention are the availability of good quality feed and forage,
market driven productivity health care, breeding dairy animals with definite goals,
increasing efficiencies of the organized sector to reduce overhead  cost and supporting
traditional sector to develop the branded and hygienic Bengali traditional sweetmeat
industry. Attention should be given to address increasing knowledge and technical skills of
smallholder dairy farmers by training, reducing the occurrence of diseases, increasing credit
support, introducing insurance coverage and make market information available.  

11.6 Development of poultry

There is no denying of the fact that poultry production should be encouraged both at
smallholder and industrial levels. It seems that the situation for poultry production will
remain problematic, with new challenges appearing regularly. Rural poultry production
should be backed by proper inputs until and unless meat and egg-type strains with native
genetics are developed or industrial production is in a position to meet the requirements for
meat and eggs within the country. The following steps may be taken for the development of
this sector.
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i) for backyard producers, resources available in the backyard must be supplemented with
sources of appropriate nutrients as necessary. There are non-conventional feed resources
available for feeding poultry at all levels of production. Smallholders who use the semi-
intensive system and wish to make their own feed must adopt simple rations based on feed
resources produced by them or obtainable from local small-scale processors. 
ii) training, research and development agencies must focus more on the needs of smallholder
poultry producers, who for the most part are women. Such efforts would improve the
quantity of eggs and chickens available for consumption and sale by the family and thus
enhance the nutrition and income of households. 
iii) any plan for poverty alleviation or reduction through poultry rearing must be prepared,
implemented, monitored and modified, if necessary, in the light of national perspective. 
vi) quality control systems for live poultry and poultry products need to be well developed
with due emphasis on safety standards.

CHAPTER- XII

12.1 References

ADB. (2002). Bangladesh community enterprise development project. Asian Development
Bank, Dhaka.

Ahmed, J., & Islam, S. T. (1989). Cattle breeding programme through artificial insemination
in Bangladesh. Artificial Insemination Extension Report. Central Cattle Breeding
Station, Savar, Dhaka. Bangladesh.

Ahmmad, K. (2005). Poultry Business Guide. Poultry Khamar Bichitra: Dhaka, Bangladesh.
Akbar, M.A., & Khaleduzzaman, A.B.M. (2008). Feeds and feeding survey of feedstuff

availability. In: Dairy farmers handbook, American Soyabean Association, USA.
Akbar, N.A. Islam, M.S., Bhuiya, M.S.U., Islam, M. R., & Hossain, M. A. (2000). Integration

of fodder legumes into rice-based cropping systems in Bangladesh- production of
lathyrus sativus and its use and supplement to straw-based rations of dairy cows. Asian-
Australasian Journal  of Animal Science, 13 :526-528.

Alam, J. (1995). Economies of mini dairy farms in selected areas of Bangladesh. Asian
Australasian J. of Animal Sciences, 8(1).

Alam, J. (2002). Dairy and poultry farming in Bangladesh: Current status and potentials. 
Alam, M. S., & Khan, M. J. (2007). Feasibility of using broiler litter and layer manure in the

diet of growing bull calves. M. S. thesis. Department of Animal Nutrition, BAU,
Mymensingh.

Ali, M. (1999). A study on fluid milk marketing in some selected areas of Pabna district. M.
S. thesis. Department of Cooperation and Marketing, Bangladesh Agricultural
University, Mymensingh.

Amin, K. R. (2000). A study on marketing of milk in selected northern districts of Bangladesh,
M. S. Thesis. Department of Cooperation and Marketing, Bangladesh Agricultural
University, Mymensingh.



88

Best Practices in Animal Feed Production and Management 

Anon. (2008). High value Agriculture in Bangladesh: An assessment of agro-business
opportunities and constraints. Bangladesh Development Series, World Bank,
Washington DC, USA, Paper No. 21.

Arga, I. W. (1990). Socio-economic aspects of the three strata forage system in Bali. In:
Devendra, C. (Ed.), Shrubsand Tree Fodders for Farm Animals, Proceedings of a
Workshop in Denpasar, Indonesia, 24-29 July 1989. IDRC, Ottawa, Canada, pp. 118-
129.

Azim, A., Khan, A. G., Nadeem, M. A., & Muhammad, D. (2000). Influence of maize and
cowpea intercropping on fodder production and characteristics of silage. Asian-
Australasian Journal of Animal Science, 13 (6): 781-784.

BRAC (Bangladesh Rural Advancement Committee). (2005). Yearly report on poultry farms. 
Barua, A. (1992). A study on the performances of RIR, indigenous, chicken and their crossbred

chickens with or without extra feeding under the rural condition of Bangladesh. M. Sc.
Thesis. Department of Poultry Science, Bangladesh Agricultural University,
Mymensingh.

BBS (Bangladesh Bureau of Statistics). (1989). Statistical Yearbook of Bangladesh.
Bangladesh Bureau of Statistics, Statistics Division, Ministry of Planning, Government
of the Peoples Republic of Bangladesh, Dhaka.

BBS (Bangladesh Bureau of Statistics). (2004). Statistical Yearbook of Bangladesh.
Bangladesh Bureau of Statistics, Statistics Division, Ministry of Planning, Government
of the Peoples Republic of Bangladesh, Dhaka. 

BBS (Bangladesh Bureau of Statistics). (2005). Statistical Yearbook of Bangladesh.
Bangladesh Bureau of Statistics, Statistics Division, Ministry of Planning, Government
of the Peoples Republic of Bangladesh, Dhaka.

BBS (Bangladesh Bureau of Statistics). (2007). Statistical Yearbook of Bangladesh.
Bangladesh Bureau of Statistics, Statistics Division, Ministry of Planning, Government
of the Peoples Republic of Bangladesh, Dhaka.

BPIA. (2002). Annual Report. Bangladesh Poultry Industries Association, Dhaka. 
BSTI (Bangladesh Standard and Testing Institution). (2008). Bangladesh Standard

Specification for Feeds & Feeding of Farm Animals and Pets. Mann Bhaban, Dhaka.
pp-56.

Carangal, V. R., & Sevilla, C. C. (1993). Crop-animal systems research experiences in Asia.
In: Proceedings Vll. World Conference on Animal Production. Canadian Society on
Animal Science, Edmonton., Canada, pp. 387-388.

Chowdhury, S. D., Ahmed, S., & Hamid, M. A. (2006). Improved feeding of Desi chicken
reared in confinement. The Bangladesh Veterinarian, 23: 29-35.

Chowdhury, S. D., & Das, P.M. (2001). Constraints to poultry farming in Bangladesh: scenario
and challenges. In: Proceedings of the 2nd International Poultry Show and Seminar,
Dhaka, Bangladesh, The World’s Poultry Science Association, Bangladesh Branch, pp:
52-65.

Chowdhury, S. D., Das, C., Pramanik, M.A.H., Roy, B.C., Roy, C. R., & Saha, S.K. (2003).
Broiler parent stock production in Bangladesh: it is possible to achieve target body
weight and acceptable uniformity in open-sided houses? In: Proceedings of the 3rd
International Poultry Show and Seminar, Dhaka, Bangladesh, The World’s Poultry 



89

Bangladesh 

Science Association, Bangladesh Branch, pp: 15-23.
Das, S.C., Chowdhury, S. D., Khatun, M.A., Nishibori, M., Ibobe, N., & Yoshimura, Y. (2008).

Poultry production profile and expected future projection in Bangladesh. World’s
Poultry Science Journal, 64: 99-117.

Devendra, C. (1993). Sustainable animal production from small farm systems in South-East
Asia. FAO, Animal Production and Health Paper 106. FAO, Rome, Italy. 

Devendra, C. (1988). Forage supplements nutritional significance and utilization for draught,
meat and milk production. In: Proceedings of the Second World Buffalo congress, 12-
17 December, 1988, Indian Council of Agricultural Research (ICAR), New Delhi, India
2, pp. 409-423.

Devendra, C. (1992). Non-Conventional Feed Resources in Asia and the Pacific,
RAPAAPHCA Publication 14 (4th Revised  Edition), FAO, Bangkok, Thailand. 

Devendra, C. (1997). Crop residues for animals in Asia: technology development and
adoption in crop livestock systems In: Renard, C (Ed.). Crop Residues in Sustainable
Mixed Crop/Farming Systems.

Devendra, C., Thomas, D., Jabbar, M. A., & Zerbini, E. (2000). Improvement of Livestock
Production in Crop-Animal Systems in Agro ecological Zones of South Asia, Nairobi
Kenya: ILRI (International Livestock Research Institute).

Devendra, C., Thomas, D., Jabbar, M.A., Kudo, H. (1997). Improvement of Livestock
Production in Rain-Fed Agro-Ecological Zones of South-East Asia. ILRI, Nairobi,
Kenya. 

DLS. (2005). Department of Livestock Services. Livestock Policy and action plan. Ministry of
Fisheries and Livestock Govt. of Bangladesh, Dhaka. July, 2005.

DLS. (2007). Annual Report. Department of Livestock Services, Bangladesh, Dhaka. 
DLS. (2008). www.dls.gor.bd/; Department of Livestock, Services.
Dolberg, F., Finlayan, P. (1995). Treated straw for beef production in China. World Animal

Review 82, 14-24.
FAO. (1992). Production year book. Food and Agricultural Organization of United Nations.

FAO Statistics Series, Vol.46, Rome, Italy.
FAO. (1999). Production year book, Food and Agricultural Organization of United Nations.

FAO Statistics Series, Vol. 53 Rome, Italy.
Furoc, R. E, Javier, E.Q. (1979). Integration of fodder production with intensive cropping

involving rice. I. Grass production from limited lowland rice fields. II Herbage weeds
during juvenile stage of the rice crop. Philippine Journal of Crop Science, 1 (3): 146-
148.

GOB (Government of Bangladesh), 1991. Report of the task forces on Bangladesh
Development Strategies, Vol. (2-4), University Press Ltd. Dhaka. 

Gondwe, T. N., Wollny, C. B. A., & Kaumbata, W. (2005). Marketing system and channels for
scavenging local chickens in Lilongwe, Malawi. Livestock Research for Rural
Development 5. http://www.cipav.org.co/lrrd/lrrd17/3/gond17024.htm.

Gutteridge, R. C. (1983). Productivity of forage legumes on rice paddy walls in Northeast
Thailand. In: Proceedings XIV International Grassland Congress, University of
Kentucky, Lexington, Kentucky, USA pp. 226-229.

Hasan, M.K., & Khan, M.J. (2007). Feasibility of using layer litter and rabbit droppings in the
ration on nutrient utilization and growth of cattle. M.S. thesis. Department of Animal
Nutrition, Bangladesh Agricultural University, Mymensingh. 



90

Best Practices in Animal Feed Production and Management 

Hossain, J., & Khan, M. J. (2003). Treatment of rice straw with urea and unease enzyme
sources and its effect on digestibility of nutrient and growth performance of bull calves.
M.S. thesis. Department of Animal Nutrition, Bangladesh Agricultural University,
Mymensingh.                         

Hossain, M., & Bose, M.L. (2000). Growth and structural change in Bangladesh agriculture:
implications for strategies and polices for sustainable development. In: Mondol, M.A.S.
(ed.), Changing rural economy of Bangladesh. Bangladesh Economic Association, pp.
1-20. 

Huque, K. S. (2005). In: National Livestock Policy and Action Plan, Feeds and Feeding (Ed.)
M. Shahjalal. 

Huque, K.S., Amanullah, S. M., & Islam, M. M. (2007). Introduction of forage crops with the
existing cropping system of different agro-ecological zones of Bangladesh and its
impact analysis. Progress Report, Animal Production Division, BLRI (2005-06).

Huque, Q.M.E., & Ukil, M. A. (1994). Existing poultry production and utilization system in
the traditional villages in Bangladesh. Bangladesh Journal of Training and Development
7:35-43.

Huque, Q.M.E. (1999). Nutritional status of family poultry in Bangladesh. Livestock Research
for Rural Development 11:3.http://www.cipav.org.co/lrrd/ lrrd11/ 3huq113.htm.

Huque, Q.M.E. (2001). Poultry production in Bangladesh and strategies for its improvement.
In: proceedings of the 2nd International Poultry Show and Seminar. The World’s Poultry
Science Association-Bangladesh Branch, Dhaka, Bangladesh, pp: 15-24.

IRRI (1988). Asian Rice Farming System Network. IRRI Annual Report, 1987.
Islam, M. N., & Akbar, M. A. (2008). Current dairy feeding and management system-Dairy

cows. In: Dairy farmers handbook, American Soyabean Association, USA.
Islam, M., Sarker, N. R., Yasmin, L. (1995). Feed and fodder availability in the Pabna milk

shed area Bangladesh. Asian-Australasian Journal of Animal Sciences, 8 (3): 301-305.
Jabbar, M.A.H., Rahman, T.K., Talukder, Raha, S.K. (2007). Alternative institutional

arrangement for contract farming in poultry production in Bangladesh and their impacts
on equity. Research Report, ILRI, Nairobi.

Jahan, I. (2005). An economic study on commercial dairy farms in Chittagong district. M. S.
thesis. Department of Cooperation and Marketing, Bangladesh Agricultural University,
Mymensingh.

Kar, N. (2003). Milk marketing system in selected areas of Mymensingh district. M.S. thesis.
Department of Cooperation and Marketing, Bangladesh Agricultural University,
Mymensingh.

Khaleduzzaman, A.B.M., & Khandaker, Z.H. (2009). Commercial  feed production and quality
control: Present status and future prospects. 6th International Poultry show and Seminar
WPSA, 5-7 March, 2009, Dhaka.

Khan, M. J., & Rashid, M. M. (1992). Utilization of organic resources from agriculture and
industry as livestock’s feed. Enrichment of cattle manure for feed by anaerobic
fermentation. Proceedings of the workshop, No 7: 332. BAURES, Bangladesh
Agricultural University, Mymensingh. 



91

Bangladesh 

Khan, M. J., Drochner, D., Steingass, Hand Islam, K.M.S. (2008). Nutritive evaluation of some
tree leaves from Bangladesh for feeding ruminant animals. The Indian J. of Anim. Sci.,
78 (11):1274-51.

Khan, M. J., Steingass, H., & Drochner, D. (2002). Nutritional evaluation of some aquatic
plants for animal feeding. Bangladesh J. Agril. Sci., 29(2):317-324.

Khan, M. J. (2005). In-vitro and in-saceo evaluation of available feedstuff in Bangladesh. A
project report, Ministry of Science, Information and Technology, Govt. of the Peoples
Republic of Bangladesh.

Kitalyi, A. J. (1998). Village chicken production in rural Africa, household food security and
geneder issue. Animal Production and Health. Paper no. 142. Food and Agricultural
Organization of the United Nations, Rome. pp. 23-34.

Latif, M.A. (2001). Development strategies of livestock and poultry in Bangladesh. In:
proceedings of the 2nd International Poultry Show and Seminar, The World’s Poultry
Science Association-Bangladesh Branch, Dhaka, Bangladesh,pp: 27-33.

Maehl, J.H.H. (1997). The national perspective a synthesis of country reports presented at the
workshop. In: Renard, C. (Ed), Crop Residues in Sustainable Mixed Crop/Livestock
Farming Systems. CABI, Wallingford, UK, pp. 299-310.

Medrano, W. C. (1982). Feeding goats with fodder grown after rainfed rice. M. Sc. Thesis.
UPLB Los Ban”os, Philippines. 

MFL (Ministry of Fisheries and Livestock), 2004. Report on livestock. Govt. of the Peoples
Republic of Bangladesh. 

Mondol, A. K. (2006). Supply chain analysis of  wholesale  milk market in selected areas of
Dhaka district. M.S. thesis, department of Cooperation and Marketing, Bangladesh
Agricultural University, Mymensingh.

Mujeri, M.K., & Shabuddin, Q. (2001). Bangladesh Livestock Sector Review. Ministry of
Livestock and Fisheries, Government of the Peoples Republic of Bangladesh. 

Nitis, I. M. (1989). Fodder trees and livestock production  under harsh environment. Asian
Livestock, 14(4): 116-120.

PKSF (Palli Karma Songhsta Foundation). (2008). Mid-term Impact Survey and Evaluation of
Livestock Production Activity (PLDP-II) in Northern Districts of Bangladesh, Dhaka. 

Raha, S. K. (2007). Broiler industry in Bangladesh some issues. In: Proceeding of the 5th
International Poultry Show and Seminar, WPSA-BB, Dhaka, pp: 1-9.

Raha, S. K. (2008). Status of dairy production and marketing in Bangladesh –Milk marketing
system. In: Dairy farmers handbook. American Soyabean Association: USA. 

Rahman, M. A. (2003). A study on the production potential of forage crop in two predominant
cropping systems of Bangladesh. Ph.D. Thesis. Bangladesh Agricultural University,
Mymensingh. 

Saadullah, M. (1995). Integrated Farming for Rural Poor. Rural Poor Programme Task Forcc
of BRDB/SIDA, Dhaka. 

Saadullah, M. (1995). Working animal production and research in Bangladesh with special
reference to working cows. Proceedings of/APLR/CHINA 95. Oct 27-30, Ministry of
Agriculture, Zhangjing, China.  



92

Best Practices in Animal Feed Production and Management 

Saadullah, M., Haq, M. A., Mandol, M., Wahid, A., Azizul Haque, M. (1991). Livestock and
Poultry Development in Bangladesh. Rotary Club of Mymensingh and Bangladesh
Agricultural University, Mymensingh, Bangladesh.

Saadullah, M., Sarker, D.R.D., Huq, M. A. A., & Islam, S. (1994). Study on the effect of
replacement of wheat bran by urea molasses block lick in straw based diet on the
performance of draught cows. Bangladesh J. Anim. Sci., 23 (1-2): 163-168.

Saleque, M. A. (2007). Poultry industry in Bangladesh: Current status and its challenges and
opportunity in emerging market environment. Poultry Business Directory, pp.1-18.

Saleque, M.A. (2001). Poultry as a tool in poverty alleviation: a special program for the rural
poor in Bangladesh. In: proceedings of the 2nd International Poultry show and Seminar,
Dhaka, Bangladesh, The World’s Poultry Science Association, Bangladesh Branch, pp:
66-76.

Samsuddin, M., & Rahman, M. H. (2008). Status of dairy production and marketing in
Bangladesh-Milk production and dairy product supply and value chain.  In: Dairy
farmers handbook American Soyabean Association, USA.

Sevila, C. C., & Obsioma, A. R. (1996). The effects of on farm nutritional and management
interventions on the draft  ability and reproductive  rate of grade cows. Philippine
Journal of Veterinary and Animal Sciences,  22 (1& 2): 34-39.

Shahjalal, M., & Islam, A. (2001). Ruminant Production and Research. In Agricultural
Research in Bangladesh in the 20th Century. Ed. Mian, M. A., Wadud  et al. 2001.
BARC/BAAG, Dhaka, Bangladesh. 

Shamsuddin, M., Alam, M.M., Hossein, M.S., Goodger, W.J., Bari, F.Y., Ahmed, T.U, Hossain,
M.M., & Khan, A.H.M.S.I. (2007). Participatory rural appraisal to identify needs and
prospects of market-oriented dairy industries in Bangladesh. Tropical Animal Health
and Production, 39:567-581.

Sikder, A. C., Chowdhury, S.D., Rashid, M.H., Sarker, A.K., & Das, S. C. (1998). Use of dried
carrot meal (DCM) in laying hen diet for egg yolk pigmentation. Asian-Australasian
Journal of Animal Sciences,  11: 239-244.

Sonaiya, E.B., Olukosi, O. A., Obi, O., & Ajuwon, K. M. (2002). Vaccination, feed
supplementation and feed resources for scavenging chickens. In: Proceedings of the 3rd
Scientific coordination Meeting of FAO/IAEA, pp: 6-10. www.iaea.or.at/programmes
/nafa/d3/mte/sonaiya.doc-pdf.

Tareque, A.M.M., & Saadullah, M. (1989). Feed availability, requirement for animals and
current pattern of utilization in Bangladesh. In: Non-conventional Feed Resources and
Fibrous Agricultural Residue, IDRC, Canada.   

Tareque, A.M.M., & Saadullah, M. (1992). Feed availability, requirements for animals and
current pattern of utilization in Bangladesh, Proceedings Non-conventional Feed
resources and Fibrous Agricultural residues. C. Devendra (Ed.). IDRV, Canada. 

Tareque, A.M.M. (1991). Feeds and fodder resources in Bangladesh and patterns of utilization.
ADB, Second Livestock Project, TA. No. 668-BAN. 

Yasmin, M.F., Bhuiyan, F. H., & Khan, M. J. (2006). Effect of supplementing concentrate on
intake digestibility, milk yield and composition of RC cows fed urea molasses straw
based diet. M. S. thesis, department of ABG, Bangladesh Agricultural University,
Mymensingh.



Bangladesh 

Appendix -I 
Feeds and fodder available in different regions of Bangladesh

#Rice straw available in all regions in three seasons (Peak in April-May, July-August and December-January during and
immediately after rice harvesting). Limited quantity of wheat straw and maize stover are also fed to animals during the feed
scarcity period. 
(a) Khesari, (b) Matickalai available during winter season and (c) Napier available in summer season in all regions.  
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molasses
block 

Wheat
bran 
Rice polish
Khesari
bran  
Matikalai
bran`
Pea bran 
Lentil bran 
Crushed
maize
Broken
rice, Til oil
cake,
Mustard
oil cake,
Urea
molasses
block

Wheat
bran 
Pea bran 
Lentil
bran
Mung
bran
Mung
mash,
Rice
polish,
Chola
bran,
Crushed
maize 
Broken
rice
Til oil
Mustard
oil cake 

Wheat
bran 
Pea bran 
Lentil bran
Mung bran
Mung
mash 
Rice
polish,
Chola
bran,
Crushed
maize ,
Broken
rice,  Til
oil cake,
Mustard
oil cake

Khesari (a)
Matikalai (b)
Mixed grass

Wheat bran 
Rice polish
Matikalai bran
Khesari bran 
Pea bran
Lentil bran 
Til oil cake
Mustard oil cake
Coconut oil cake

Napier  (c )
Jumbo 
Maize 
Shama
Sugarcane
tops

Wheat bran 
Rice polish
Matikalai bran
Khesari bran
Pea bran
Lentil bran
Til oil cake Mustard
oil cake Coconut oil
cake

Rice
straw

Rice
straw Rice

straw

Rice
straw

Road
side
grass

Road
side
grass
Dhain
cha
leaves

Road
side
grass
Cabb
age
leaves
Durba

Rice
straw

Rice
straw

Rice
straw

Napier 
Mixed
grass

Wheat bran 
Pea bran 
Lentil bran
Mung bran
Mung
mash,  Rice
polish,
Chola bran,
crushed
maize 
Broken 
rice Til oil 
cake
Mustard 
oil cake

Rice
straw

Napier
Maize
Road
side
grass

Wheat bran 
Rice polish
Khesari bran  
Matikalai
bran`
Pea bran 
Lentil bran 
Crushed
maize
Broken rice,
Til oil cake,
Mustard oil
cake, Urea
molasses
block

Napier
Sorghum
Road
side
grass

Wheat
bran 
Rice polish 
Pea bran 
Lentil bran
Chola bran 
Chola
mash  
Til oil cake
Mustard
oil cake
Broken
rice

Dry Green Concentrate
/Byproducts

Dry Green Concentrate
/Byproducts

Dry GreenConcentrate
/Byproducts

Dry Green Concentrate
/Byproducts

Baghabarighat (Milk pocket areas) Satkhira (Saline areas) Chittagong (Hilly
areas)

Mymensingh (Plane
land)

Monsoon

Winter

Summer
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Fodder type/source

Off-farm grasses:

Unfertilized, mainly from roadsides,
embankments and railway reservations

Improved/fertilized, from government
livestock farms, 

Unfertilized, on land belonging to
mosque/school,/playground

On-farm grasses:

Rice field bunds (own or others)

Rice field (own)

Highland garden

Off-farm fodder/tree legumes:

Roadsides 

On-farm fodder/tree legumes:

Perimeter fence

Homestead plantation

Off-farm creepers:

Roadsides, railway reservations, lands
belonging to communal, etc

On-farm creepers:

Rice fields and bunds

On-farm jack trees/mango tree etc.

Feed availability

Available throughout the year, except the dry months (February-April).
Quantity is limited and can met an insignificant portion of total
requirement.

Access limited to members of families working the farm. But  quantity is
very limited limited

Access limited to those who own the plot or who are close to the
organization

Good grass growth because of use of fertilizer for rice cultivation. Access
throughout the year, except during land preparation, when bund is repaired.
A major portion of green grass for small holder dairy comes from this
source.

Good grass growth because of use of fertilizer for rice cultivation. Animals
cannot graze while rice is being cropped. Some farmers grow vegetables
after rice, in which case non-grazing period is prolonged. A good amount of
green grass can be grown if leguminous plans  are cultivated in between rice
cultivation

Grass production limited, but other (tree) fodders may be available. Small
ruminant animals are maintained by feeding with this grasses and legumes

Throughout the year, if regularly harvested and pruned.
Alternatively, leaf fall during the dry season may be used.
Trees are not tall, but women farmers may sometimes be handicapped in
reaching for taller branches

Usually regularly harvested, but quantity depends on plant spacing. Farmers
can offer only leaves and twigs or whole cut branches. Generally within the
reach of women

Fodder limited by need for tree to have height and spread. Appreciable
quantity of leaves are utilized by small ruminant s from this source.
Sufficient to give shade

Access is same as for grasses. Supply is more limited but main sources of
feed for small holder livestock rearer.

Access is same as for grasses. Supply is more limited

Fed occasionally. Heavy defoliation might affect fruit production. Tree must
be climbed to pick leaves, which therefore tend to be fed by males only but
supply a significant amount of green feed to small ruminants

Best Practices in Animal Feed Production and Management 

Appendix -II 
Fodder type, souree and availability
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1. INTRODUCTION
Bhutan lies in the eastern Himalayas approximately from longitude 880 45' and 920 10' East
and latitude 260 45' and 280 10' N. Bhutan is landlocked and is bordered by India in the south
and Tibetan Autonomous Region of China in the North and Northwest. Administratively, the
country is divided into 20 districts.  The current human population is about six million of
which 69% live in rural areas (NHPC, 2000). Bhutan has a total land area of 38,698 km2.
Out of this 72% is covered by forest, 3.9% by pasture, 7.7% by agriculture, 0.1% by
plantations and orchards, 0.1% by settlements, and 15% by others such as perpetual snow,
rock outcrop, water spreads (RNR Sector 10th Plan, 2008). The country can be divided into
three distinct climatic zones; the southern foothills, the inner Himalayas and the greater
Himalayas (ICIMOD, 2006). 

The southern foothills range from less than 1000 m to about 2000 masl. It has a hot humid
climate with average temperatures between 15 and 30 degree Celsius and rainfall of 2,500
to 5000 millimeters in some areas. The central inner Himalayas makes up the main river
valley and rise in elevation from about 2000 to 4000 m. It has cool temperate climate with
annual rainfall averaging about 1,000 millimeters. The greater Himalayas to the north along
the Tibetan border consist of snow clad peaks with elevations above 4000 masl. It has severe
alpine climate with annual rainfall of around 400 millimeters. The land rises from
approximately 300 meters above sea level in the southern plains to the Himalayan
Mountains in the north of over 7,000 meters high. Bhutan has recently become one of the
youngest constitutional democratic countries with two party government systems. Gross
National Happiness (GNH) is the philosophy which guides the human and socio-economic
development of the country. GNH places the individual at the centre of development and
suggests a comprehensive and multi-dimensional approach to realizing and sustaining
happiness. GNH prescribes that equitable economic development can be attained and
sustained through conservation of environment, preservation and promotion of culture, and
enhancement of good governance (Bhutan, 2020).

Bhutan is an agrarian country with majority of its population engaged in subsistence farming
supported by the integrated use of renewable natural resources (RNR) sector (agricultural,
livestock and forest resources).  In 2005, the RNR sector contribution to the GDP was 26%
of which 10% came from agriculture, 6.9% from livestock and 5.5% from forestry (NSB,
2005).Within the RNR sector, livestock sub-sector is an integral component of the overall
mountain farming systems. Over 77.5% of the households own cattle, 65.5% own poultry,
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37.5% own pig, 23.8% own horses and rest (goat, sheep, buffaloes) are owned by less than
20% of the farming households (RNR Statistics, 2000).  Therefore, the livestock sector
plays a vital role in enhancing rural economy, food security and employment generation.
Given the difficulties posed by topography for mechanization, livestock remains to play
crucial role as a source of draught power. It is often stated that without the input of
livestock in terms of a draught power and manure, the Bhutanese Agriculture system
would collapse or not exist.  

2. LIVESTOCK REARING SYSTEMS
2.1 Transhumance Yak Farming Systems
At high altitudes alpine regions, yaks are the dominant livestock species solely supporting
the livelihood of the pastoral communities.  The yak rearing in Bhutan stretches from Haa
in the western Bhutan to Tashigang in the east across its northern borders.  Farmers in 10 out
of 20 districts are involved in yak herding.  This animal makes the best use of high altitude
grazing land which would otherwise be wasted.  The yak, also known locally as Lanor,
meaning pass animals, they are the main source of livelihood for the pastoral communities
called as Brokpas in the central and east Bhutan or Bjops in the western Bhutan. The yaks
are reared under the traditional migratory system, reaching as high as 5000 m in their
summer pasture and travelling down to about 2500 m during the winter. The Livestock
Research Centre in Bumthang has studied the Bhutanese yak types at the DNA level (Dorji
et al, 2000).  Results have shown that Bhutan has two types of yak at the genetic level.  For
instance the eastern Bhutan (Merak-Sakten yak) are found to be genetically distinct from
those yaks in the central and western Bhutan.  However, the eastern Bhutan yak are similar
to the Indian yaks in Arunachael Pradesh, while the western Bhutan yak share close genetic
relationship with those of the Tibetan Pali yak.

Some of the best yaks in Bhutan are reared by the herder of Haa, Paro and Thimphu.  The
communities in these areas maintain a large herds of yak often ranging from 200 to 300
heads.  Having less reservation to slaughtering of animas, the herders make substantial
income through sale of yak meat an every autumn.  A kilogram of yak meat costs Nu.120 to
150 in the Thimphu market. The other common yak products are, yak butter, called lamar,
and chogo, the hard cheese.  Two to three different types of Chogo are prepared.  The most
common is the Chudo, often referred as Haapai ruto, which comes in square shape and
weighs around 300 g piece.  The Haapai ruto fetches a good price of Nu.250 to 300 per kg
in Darjeeling and Kalimpong India.  The other hard cheese is the Omchu or Moochu. These
come in small rectangular shape and sold in a beaded ring. One ring contains 20 pieces and
costs around Nu.60 to 70 in the market. 



4

Best Practices in Animal Feed Production and Management 

Government interventions for the high altitude residents include provision of yak breeding
bull, yak health services, marketing support and rangeland development. Since inbreeding is
of the issue in yak breeding due to limited population base, the Department of Livestock
supports the exchange of breeding bull from one region to another.  The Department also
tried to introduce exotic blood line through AI with yak semen imported from China.
However, the success of AI technology in yak was limited mainly due to inaccessibility
problem to reach yak herds (Tshering et al, 2000). Government also provides Brown Swiss
bull to the herders for hybridization purpose with yak.  Another major issue in yak
production is the overgrazing and deterioration of grazing resources (Roder, 2000).
Initiatives are underway to improve rangeland through manipulation of stocking rates based
on the carrying capacity.
Yak product processing and marketing interventions are promoted in the community.  With
a provision of imported churners, packaging materials, there is drive for hygienic production
and marketing of dairy products. Yak herder’s groups are being formed to market yak milk
as well as hair and wool products in an economic way.  These groups also engages in
ecotourism and work out mechanisms by which the herding communities benefit from the
vast numbers of tourist that treks across the habitat.The present yak population is about 34,
928 heads, owned by 2.2% of Bhutanese population. Yak rearing is dominant in high altitude
area of Thimphu, Trashigang, Haa, Paro, Bumthang, Gasa and Wangdue Phodrang
Dzongkhags (district). The alpine rangelands, comprising nearly 4% of the Bhutan not only
supports livelihood of yak herders but it is also the habitat of diverse biodiversity (both flora,
fauna including high value medicinal plants). Most importantly, the rangelands play
important role in carbon sequestration as well as they are the origin of major river systems
in the country.  Such, high areas are also characterized by remoteness and inaccessibility
hampering infrastructure development. 
Therefore, it is critical that any research-development interventions in the rangelands must
be tackled through multi-disciplinary approach. A clear development vision for the high
altitude Bhutan is the must so that individual sectoral strengths can be pooled to achieve the
ultimate intended goal. Yak as a source of alpine dairy animal is just one aspect of its utility.
Not much milk output can be expected due to inherently low productivity of the yaks; yet
the product can be high value as it is more of organic product. However, research efforts are
required to improve fodder availability particularly in the winter grazing grounds because
yaks are reported to loose more than 25% of their body weight due to fodder shortage during
winter months.  This issue is more pertinent in the transitional zones, 
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where cattle graze in the Best  summer and yaks in the winter. Eventually, the future of yak
farming system may be sustained most appropriately through linking with tourism industry.
As such, the rangeland research shall focus on the sustainability of the rangeland
(interventions of carrying capacity/stocking rate/rotational management), as well as,
exploring opportunities for optimizing economic gains from its eco-systems services.

2.2 Sedentary Cattle Rearing System
In temperate zones, the introduced cattle, mainly Jersey and Brown Swiss are the source of
dairy products and manure. 

2.3 Transhumance Cattle Rearing System
Between temperate and sub tropical are the indigenous cattle populations that are reared
mostly in transhumant systems.  

2.4 Dairy Production Systems
Large ruminants (cattle, yak and buffalo) are the three main livestock species providing dairy
products in the country. Only 17.8% of the country’s 338847 cattle populations (DoL, 2007)
are crossbreds, the rest being native breeds -locally termed as Thrabam/Nublang. The
domestic milk production in 2005 was estimated at 39,740 MT (Tamang, NB, 2008).
Crossbreeding of local cattle with exotic Jersey and Brown Swiss are the main strategy for
increasing milk production. However, breed improvement schemes are affected due to
inadequate feed and fodder resources. In the 10th Five Year Plan (FYP), focused research
will be adopted to address feed and fodder issues across different AEZ (wetland-paddy
systems, dry land-potato & maize systems and orchard systems).  The agriculture area under
dry land (Tseri/Pangshing) is 1, 83,938 acres, followed by 54,019 acres wetland and orchard
21,250 acres, respectively. 

It is within these farming systems that the livestock must endeavor to obtain adequate feed
resources, while also contributing to soil nutrient management and providing the draught
power for sustaining agriculture. Thus, major research emphasis will be given on enriching
crop-by products and optimizing fodder from integrated systems. The temperate regions of
Bhutan present favorable environment for improved pasture development.  It is also in this
belt that the leasing of native grassland (tsamdro) would be most appropriate for
commercializing dairy production. It will be equally 
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important to introduce improved reproductive technologies (eg. Estrus synchronisation,
mobile AI), encourage formation of farmer groups, diversify products, and undertake
research on processing and marketing in the same belt. Buffalo is another important dairy
animal. Buffalo farming is practised in warmer sub-tropical belt viz. Chukha, Samtse,
Sarpang, Tsirang and Dagana Dzongkhag. The present buffalo population is about 1,800
heads (MoA, 1999).  They give higher milk yield and have high fat content in milk as
compared to local cattle (Bos indicus). Buffalos have excellent capacity to convert roughage
into milk. It can be an interesting alternative breed to Jersey in the subtropical environment.
Therefore, research and demonstration on the use of proven bulls/semen can contribute to
increase milk yield and productivity from buffalo.  

2.5 Meat Production 
Bhutan is not self-sufficient in meat production.  Its domestic production in 2005 was 547.7
MT beef and 1649.1 MT pork. About 1837 MT beef and 1579 MT pork were imported in
2005 (DoL, 2007).  Faster socio-economic development and rapid increase in purchasing
power of Bhutanese populations, would increase the demand for meat.  A few Bhutanese
farmers wish to engage in commercial meat industry due to religious sentiments, even the
potentials are enormous.  Therefore, bringing quality beef in the market may always remain
as a challenge to the livestock sector in Bhutan. However, there is some scope for producing
quality yak beef through management interventions in slaughter and post harvest technology
use. Pork and chicken meat is also in a huge demand. In particular, the demand for chicken
will grow, especially, for tourism industry. However, commercialization of these enterprises
is likely to be limited by religious sentiments against killing. Currently, there are 41,401 pigs
owned by 37.5% of the Bhutanese population.  The trend is that pig rearing is seen as more
of poor men’s enterprise. Farmers usually do not continue to rear pigs as soon as he/she gets
relatively better off in terms of income.
Since the native stock has low productivity, crossbreeding with exotics have been the main
development initiative. Till to date only 14% of the pig population is genetically improved.
Similarly, the number of farmers specializing in broiler production are also limited. The
domestic chicken production was only 151.4 MT, in addition to the import of 1334.6 MT in
2005 (DoL, 2007). Even if religious sentiments is not the barrier, dependence of this industry
for cereal crops and rich protein source, is likely to limit the growth of pork/chicken industry
in Bhutan. Research must, therefore, bring innovations to minimise feed cost through
development of suitable conventional or non-conventional feed products. Interventions may
also be required for optimum holding periods and improving the housing systems for pig 
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husbandry. Goat farming may be the most potential meat enterprise in the country due to its
versatile characteristics. It can feed onto diverse roughage including weeds and convert into
high quality meat.  With a short gestation period of about 5 months and twining ability, it can
bring quick economic returns to its owners. In addition, the price for its meat is attractive
fetching more than Nu.250/-in the market. There are 31,328 goats reared by 15.7% of
Bhutanese populations, especially, in the five Southern districts (Samtse, Chukha, Dagana,
Tsirang and Sarpang). Since, goat keeping has traditionally been for meat purpose, there is
general acceptance in the society for goat enterprise. The challenge, however, is how to
balance goat production versus its negative environment implications. Therefore, research
must generate appropriate technology to optimize economic benefits and minimize its
negative impacts. There is potential for research to introduce fast growing, heavier body
weight goats of excellent meat quality, and also develop economic rearing practices under
confined conditions.

Fishery sector also has tremendous opportunity to contribute to the meat basket and dietary
protein requirement in Bhutan.  Due to potential market and profitable enterprise, warm
water (pond) fishery is expected to pick-up in the southern belts. The cold/river water fishery
could be linked to biodiversity and eco-tourism ventures, which may require research
interventions. 

2.6 Egg Production
Poultry rearing is a common feature in every rural household. Currently, there are 230, 723
poultry, owned by 65.5% of the Bhutanese population.  About 5397163 eggs were estimated
to have been produced domestically in 2005. The import of eggs during the same year was
232000 cartoons (DoL, 2007).

The birds are generally reared on a scavenging system for which no major inputs are
required. Experience from developing countries reveals that poultry is promoted in areas
affected by drought, flood and famine for quick recovery from losses. Women folk
traditionally responsible for managing the poultry are encouraged to take up this venture
through appropriate support and as a means to alleviate poverty among resource poor
households.Lack of know how on the use and formulation of local feed resources and
dependence on poultry input from external sources are major limiting factors. Emerging
diseases such as avian flu is also discouraging the large scale take off of poultry farming.
Priority research would be required to study availability of non conventional feed resources, 
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their nutritive value and suggest suitable combination of locally available materials for feed
formulation.  There is also a need to look at providing additional appropriate breed choice,
especially, to the interested farmers of semi-commercial systems.  

2.7 Animal Energy (Draught power) and Manure
More than 54,019 acres of wetland and 183938 acres of dry land (Tseri/Pangshing) currently
used for agriculture farming invariably requires bullock power and manure for sustaining
agriculture production. Given the scattered and harsh terrains of most of the Bhutanese
agriculture land, mechanization may not be possible in the short to medium. Jasta and Yanku
are the preferred cattle type for bullock. Unfortunately, the future of Jatsa is not certain
because of deteriorating Mithun quality even in its home tract in the North East India.
Further, the migratory systems of cattle management within which the Mithun hybrids
perform best is also on the decline due to changing socio-economic conditions. On the other
hand, the existing Nublang/Thrabum populations (which are the main source of draught
power) are being diluted through unsystematic crossbreeding programs. 

As such, there is a great risk that within one to two decades, the farming communities in
Bhutan may suffer due to lack of quality draught power. It is imperative that focused
attention be given to the conservation of unique Nublang breed for sustainable agriculture in
Bhutan. Manure is one of the most important inputs required for any crop production. It is
also the source of nutrient for Organic Agriculture. Farm yard manure will be required to
support Bhutan’s vision to go for high quality nature food to capitalise on comparative
market advantage. FYM can also be an important driver for Bio gas and Bio-mass energy
truly supporting our pillars of GNH (sustainable environment conservation). 

Further, Bhutan’s mountainous terrain and rugged topography do not allow easy access by
motorable roads in many places. In such places, horses are an important means of
transporting essential items for day to day use. This helps to overcome human drudgery of
having to carry loads for days to and fro from the nearest town. Further, horses are
increasingly used for pack and riding purpose by the tourism sector and are also used for
transportation of cash crops (e.g. mandarin), helping farmers to earn income. Therefore,
research is required to improve the quality of existing horse populations.
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2.8 Livestock Population and Estimated Production
The dairy productions in Bhutan mainly depends on cattle (local and crossbreds) and to some
extent on Mithun crossbred, yaks and buffaloes.  The populations of these livestock by
category are summarized in Table.  The buffalo population is not available for 2005, but the
data of 2000 indicate existence of 1800 numbers in the country (RNR, 2000).The livestock
population consist of indigenous Siri breed of cattle (Bos indicus) and various  blood level
of cross breeds with Mithun (Bos frontalis) and recently introduced Bos taurus breed of
Jersey and Brown Swiss numbering around 300,000 heads (Annex 1. Table 1.4: Livestock
number and estimated production)  Gyamtsho (1996) reports that small breed of Tibetan
cattle locally called as Bajo (Bos taurus) is reared in Laya and Lunana of Gasa district. Bajo
rearing however, is not popular as the animal carry the stigma of being a ‘poor man’s yak’.
Jaba or Assamese cattle are the other bovine found in the border areas of southern Bhutan
but is considered as local cattle. Yak is a most useful animal reared in alpine areas. Other
livestock like horses, mules, donkey, pig and poultry, sheep, goats and buffaloes are also
reared.
Table 1. Large ruminant population in 2005 (DoL, 2007)

Main livestock products are milk, butter, cheese, meat, egg, blankets from animal wool/fur.
Primary production figures are not available, estimated livestock production for 1995 is
given in Annex 1. table 1.4: Livestock number and estimated production). Major portion
of these products are used for home consumption leaving a surplus of about 10% for sale and
barter (MoA, 1995). 

Livestock Young Heifer Milch Dry Bulls Bullock Total
M F

Yak 5668 7245 5812 13319 5907 7368 219 45538
Local cattle (Nublang) 27867 29261 35253 35543 41065 9022 48182 226193
Mithun Pure 2575 38 148 266 181 588 33 3829
Mithun Cross 4570 4849 6733 10209 9654 563 11935 48513
Brown Swiss Pure 35 424 34 26 22 13 2 556
Brown Swiss cross 754 660 963 1211 856 90 812 5346
Jersey Pure 154 793 1833 239 151 71 77 3318
Jersey Cross 5766 7138 10004 10846 8256 1727 4356 48093
Non-descript type 160 530 72 171 108 10 1948 2999
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2.9 Livestock Product Consumption and Import
The export of livestock product is absent or negligible. It is reported that domestic trade of
milk and milk product and meat in Bhutan makes up about 45% of the total traded in the
country and the balance of 55% being covered by import (MoA, 1995). But there had been
steady rise in import of livestock products to fulfil the growing demand in the country (cf
Annex 1. Figure 1.1: to show the import of animal products 1991 and 1998). This may be
due to the increase in income level of the Bhutanese people and also increase in population
with changed food habits. The national per capital income stands at approximately USD
551(1999), with the average growth rate of around 6.8 % over the decade 1985-95 (Lhamu
et al., 2000). The steady growth in per capital income is attributed to the massive efforts and
development initiatives of Royal Government to alleviate poverty.
Table 2. Livestock Product Import Figures

Source: BAFRA (2006-07)

3. ASSESSMENT OF AVAILABILITY OF DIFFERENT TYPES OF
RUMINANTS AND POULTYR FEEDS

Livestock farming is an integral part of the Bhutanese farming system with every rural
household owning a few cattle heads. Over 77 per cent of households own cattle (DoL
2007). About three per cent of cattle owners own improved temperate pasture and over two
per cent of cattle owners own improved subtropical pasture (NFFDP, 2008). At present,
there are 428,242 acres of registered grassland (DoL, 2008) and 17’982 acres of improved
pastures (NFFDP, 2008) to support the livestock production systems in the country. Of the
17’982 acres of improved pastures, 11’632 acres are under improved temperate pasture and
6’349 acres are under improved subtropical pasture. The other important fodder resources
contributing to the fodder requirement are forest grazing, fallow land, fodder trees, crop 

Item 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07

Beef (MT) 1034.48 1060.03 2538.81 2493.66 1837.5 2690.259 3671.195

Pork (MT) 485.29 779.54 1105.51 980 1579.41 1732.63 1352.369

Chicken (MT) 271.91 478.02 913.82 964.6 1334.616 526.4037 561.548

Chevon (MT) 7.11 14.14 18.35 12.28 16.987 18.3124 35.29825

Fresh Fish (MT) 246.1 264.41 454.49 501.24 656.42 534.7245 621.4102

Dry Fish 689.97 619.14 761.29 1159.16 1218.52 977.928 1136.344

Egg(carton) 43645 976.32 258979.4 243.37 232.392 117809 126477

Milk (MT) - - 169.96 152.8 91.08 234.38 1657.25
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residues etc. Of these, forest grazing and natural grassland contribute over 44% of the total
fodder requirement (Roder, 1990a). In Bhutan, the availability of different feed and fodder
resources varies with elevations, farming systems and season. Grassland resources are the
main base for livestock development in Bhutan. The common fodder resources in Bhutan
during the summer are mentioned in Table 3.
Table 3. Main fodder resources in summer
Source: Roder et al. (2002)

3.1 Forest Grazing
Herbaceous undergrowth in forested areas is an important source of fodder for large
ruminants. Forest grazing is the main source of fodder in all seasons.

3.2 Grazing Crop and Fallow Land
Cattle graze freely in the crop fields soon after crops are harvested. The quantity of dry
matter from harvested crop fields and fallow land varies from 0.1 to3.0 tons per hectare.

3.3 Crop Residues
Crop residues contribute about 20% of livestock feed requirement (Roder, 1982c). Rice,
maize and sweet buckwheat straw are the important feed in winter. Rice straw is used by
farmers in the rice growing areas. The average dry matter yield of rice straw is about 2
tons/ha. In the maize growing areas, maize straw is an important feed yielding average dry
matter of about 2tons/ha. Sweet buckwheat straw is mainly found at higher elevations and
the average dry matter yield is about 1ton/ha.

Sl. No. Fodder resource for large ruminants Sl. No. Feed source for poultry
1 Forest grazing 1 Maize grains
2 Grazing crop land/fallow land 2 Rice bran
3 Crop residues 3 Oil cakes
4 Improved pasture 4 Kitchen waste
5 Native pasture 5 Spent grains
6 Hay and silage
7 Fodder species grown on cropland
8 Fodder trees
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3.4 Improved Pasture
Improved pastures are commonly found in temperate regions. About 17’982 acres of
improved pastures (NFFDP, 2008) provide an average yield of 7 tons/ha. dry matter per
annum.

3.5 Native Grassland
There are 428,242 acres of registered grassland (DoL, 2008). The average annual dry matter
yield ranges from 0.3 to 3.5 tons/ha.

3.6 Fodder Grown on Cropland
Bhutanese farmers traditionally grow small quantities of fodder on cropland for use in the
lean season. The important species cultivated as fodder are turnip, radish, pumpkin, maize,
wheat, barley and oats. At elevations between 2500m and 4000m, turnip, radish and
pumpkin are the important fodder sources. Dry matter yield ranges from 0.2 to 0.5 tons/ha.

3.7 Hay and Silage
Hay and silage are the conserved fodder for use during the lean season. The dry matter yield
ranges from 2 to 3.5 tons/ha.

3.8 Fodder Trees
The tree fodders are an important source of feed for the large ruminants during the dry
season. The number of trees owned by individual households range from 1 to 1015 (Roder,
2001). The average dry matter yield per tree ranges from 2 to 12 tons/ha (Roder, 1992).

4. ASSESSMENT OF ANNUAL REQUIREMENT OF DIFFERENT FEEDSTUFFS
BASED ON ANIMAL UNITS OF PRESENT POPULATION

Animals have different intake capacities and forage requirements are not uniform due to
variation in live weight. Small animal consume more per unit of weight than larger animals
(Ruyle and Ogden, 1993). The amount of feed intake is dependent on the body weight of the
animal and milk production level. In order to be able to estimate the total requirement of the
livestock population, conversion factors are used for different categories of animals. Animal
unit conversion factors are numerical figures expressing the forage requirements of
particular kinds or classes of animals (Ruyle and Ogden, 1993). An animal unit (AU) is
defined as one mature cow weighing approximately 450 kg.
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with or without a nursing calf with a daily requirement of about 11.8 kg of dry matter forage
(Ruyle and Ogden, 1993). However, under Bhutanese conditions, a standard animal unit can
be referred to an adult cow weighing approximately 380 kg (Dorji,1993) with a daily
requirement of about 9 kg dry matter of forage. 
Table 4. Total livestock population

The dry matter intake per animal unit is estimated to be 9 kg for a cow weighing 380 kg. The
following conversion factors were used for calculating total animal units of present
population.
Table 5. Animal unit for different categories of animals

Livestock Young Heifer Milch Dry Bulls Bullock Total 
Male Female livestock

Yak 5668 7245 5812 13319 5907 7368 219 45538
Local cattle (Nublang) 27867 29261 35253 35543 41065 9022 48182 226193
Mithun Pure 2575 38 148 266 181 588 33 3829
Mithun Cross 4570 4849 6733 10209 9654 563 11935 48513
Brown Swiss Pure 35 424 34 26 22 13 2 556
Brown Swiss cross 754 660 963 1211 856 90 812 5346
Jersey Pure 154 793 1833 239 151 71 77 3318
Jersey Cross 5766 7138 10004 10846 8256 1727 4356 48093
Non-descript type 160 530 72 171 108 10 1948 2999

Animal category Animal unit and conversion factor
Cow (milch and dry) 1.0
Heifer (18 months or older) 0.7
Heifer (young 12-18 months) 0.5
Bulls and bullocks 1.0
Horse 1.0
Sheep/goat 0.1
Young sheep/goat 0.05

Source: Dorji (1993)
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Total animal unit has been calculated as follows.
Total animal units = total population of a particular category of animal x Conversion factor
Table 6. Total animal units of different categories of livestock

Therefore, the annual requirement of major feedstuffs could be worked out against
each category of animals as follows

1. Total dry matter requirement per day= Animal units x the daily dry matter
requirement per animal unit

2. Annual dry matter requirement= Animal units x the daily dry matter requirement
per animal unit x 365 days

3. Deficit (dry matter) = Total annual dry matter production (tons) - Annual dry
matter requirement (tons)

The total are under improved pasture in 2008 is about 17,928 acres (National Feed
and Fodder Development Program 2008). Under farmers’ management, an average of 2 tons
dry matter is obtained per acre per harvest from improved pasture (Wangchuk et al., 2006).
A better managed pasture field can be harvested three times a year thereby providing a total
yield of 6 tons per acre annually.

Livestock Animal unit Heifer Milch Dry Bulls Bullock Total animal 

Young Young units
(male) (female)

Yak 2834 3622,5 4068,4 13319 5907 7368 219 37338

Local cattle (Nublang) 13933,5 14630,5 24677,1 35543 41065 9022 48182 187053

Mithun Pure 1287,5 19 103,6 266 181 588 33 2478

Mithun Cross 2285 2424,5 4713,1 10209 9654 563 11935 41784

Brown Swiss Pure 17,5 212 23,8 26 22 13 2 316

Brown Swiss cross 377 330 674,1 1211 856 90 812 4350

Jersey Pure 77 396,5 1283,1 239 151 71 77 2295

Jersey Cross 2883 3569 7002,8 10846 8256 1727 4356 38640

Non-descript type 80 265 50,4 171 108 10 1948 2632

Adult

Horse 24,608 24,608

Sheep 17,612 1,761.2

Goat 20,507 2,050.7
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Table 7. Annual requirement of major feed stuffs (improved pasture) based on animal
units of present population

Adapted from: DoL, 2008 and Roder et al., 2002

The dry matter deficit from improved pasture can be calculated as follows.

Dry matter deficit= Total annual dry matter production (tons) - Annual dry matter
requirement (tons) i.e. 1,07,568- 1,134,329.81 = -1,026,761.81 tons of dry matter

The total area under native pasture in 2008 is about 428,242 acres (National Feed and Fodder
Development Program 2008). Native pastures common in the temperate region produce
about 0.3 t/acre of dry matter per annum (Roder, 1983). Assuming that two cuts can be
obtained from native pasture, the total annual yield comes to about 0.6t/acre.  

MAINTENANCE FEED from Improved pasture

Animal category Population Total animal Annual dry  Total area of Total annual dry
Unit matter requirement improved  matter production

(tons) (Total animal pasture (acre) (tons)  
unit x 9kg x365 (Total area x 6t
days)/1000 dm/acre) 

Yak 45538 37,338 122,655.3 17928 107568
Local cattle (Nublang) 226193 187,053 614,469.1 17928 107568
Mithun Pure 3829 2,478 8,140.23 17928 107568
Mithun Cross 48513 41,784 137,260.4 17928 107568
Brown Swiss Pure 556 316 1,038.06 17928 107568
Brown Swiss cross 5346 4,350 14289.75 17928 107568
Jersey Pure 3318 2,295 7539.075 17928 107568
Jersey Cross 48093 38,640 126932.4 17928 107568
Non-descript 
type 2999 2,632 8646.12 17928 107568
Horse 24,608 24,608 80,837.28 17928 107568
Sheep 17,612 1,761.2 5,785.542 17928 107568
Goat 20,507 2,050.7 6,736.55 17928 107568
Total 1,134,329.81         107568
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Table 8. Annual requirement of major feed stuffs (native pasture) based on animal
units of present population

Source: DoL, 2008 and Roder et al., 2002 

The dry matter deficit from native pasture can be calculated as follows.

Dry matter deficit= Total annual dry matter production (tons) - Annual dry matter
requirement (tons) i.e. 2,56,945.2 - 1,134,329.81 = - 877,384.61 tons of dry matter

5. FEED FOR PRODUCTION 
In Bhutan, limited studies are carried out to determine the nutrient requirement for animal
production. However, researchers observed that under all conditions being equal and
unchanged, a milking cow should be able to produce 4 liters of milk per day without
concentrate supplementation (Dorji, 1993). When fodder legume or grass/legume mixture of
good quality is fed to a cow, every 7kg legume or grass-legume fodder can replace 1kg
concentrate (Roder et al., 2002). For productive cows, additional concentrate of  1 kg or 7
kg of grass-legume mixture should be fed if an increase of 1 liter milk is expected.

Maintenance feed from Improved pasture

Animal category Population Total animal Annual dry  Total area of Total annual dry
Unit matter requirement native matter production

(tons) (Total animal pasture (acre) (tons)  
unit x 9 kg x365 (Total area x 6 t
days)/1000 dm/acre) 

Yak 45538 37,338 122,655.3 428,242 107568
Local cattle (Nublang) 226193 187,053 614,469.1 428,242 107568
Mithun Pure 3829 2,478 8,140.23 428,242 107568
Mithun Cross 48513 41,784 137,260.4 428,242 107568
Brown Swiss Pure 556 316 1,038.06 428,242 107568
Brown Swiss cross 5346 4,350 14289.75 428,242 107568
Jersey Pure 3318 2,295 7539.075 428,242 107568
Jersey Cross 48093 38,640 126932.4 428,242 107568
Non-descript type 2999 2,632 8646.12 428,242 107568
Horse 24,608 24,608 80,837.28 428,242 107568
Sheep 17,612 1,761.2 5,785.542 428,242 107568
Goat 20,507 2,050.7 6,736.55 428,242 107568
Total 1,134,329.81 107568



17

Bhutan

5.1 Annual feed requirement of poultry
Table  9. Annual feed requirement of poultry

6. NUTRITIONAL COMPOSITIONS OF FEED INGREDIENTS
Livestock is an important source of meat and milk and provides additional income for the
farmers. Livestock productivity is influenced by the quality of feed and its management. In
the Bhutanese farming system, the most commonly used feeds are from crop residues of
paddy, maize, wheat, barley, buckwheat, millet and mustard. 
Chemical analysis is carried out for estimating the nutritive value of feeds. In Bhutan,
digestibility determinations are not made on experimental animals. Results of chemical
analysis provide information about the quality of feed stuffs although it does not strongly
indicate the availability of the nutrients present in the feeding stuffs to the animals. The
quality of feed stuffs is generally evaluated in terms of crude protein and fiber content. The
nutritional compositions of some of the feed ingredients used in Bhutan are mentioned in
Table 10.
Table 10. Nutritional compositions of available feed ingredientsa

Feed stuff Amount of Amount of Crude Crude fiber Protein surplus
feed required protein required protein (g) (g) per 100g dry (+) /deficit (-)  per

per 100g feed per 100g dry      matter bird per day (g)
matter 

Maize grain 100 17 9.50 33.0 -8.5
Maize Stover 100 17 5.90 37.0 -11.1
Rice bran 100 17 12.0 11.0 -5.0
Wheat bran 100 17 13.5 11.5 -3.5
White clover 100 17 25.8 16.8 +8.5
Oat 100 17 14.6 22.2 -2.4
Mustard oil cake 100 17 29.7 7.50 +12.7
Buck wheat 100 17 5.30 43.0 -11.7
Soya bean meal 100 17 42.0 6.50 +25.0

Feed ingredient DM% CP% CF% Ash% NDF% ADF% Lignin%
Beet pulp 11.1 13.5 - 4.0 - 40 -
Bone meal 92.0 18.0 - 62.1 - - -
Fish meal 90.0 34.8 2.1 33.0 - - -
Ground nut cake 91.5 36.0 6.5 6.5 - - -
Leucaena 89.2 28.6 - 9.0 38.5 27.1 -
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Source: Tamang 1988

7.  PROCESSING AND PRESERVATION OF FEED STUFFS AND METHODS OF FEEDING 
In Bhutan, fodder production from natural and improved grassland is high in the summer and
low in the spring, autumn and winter. The fodder need of the animals, however is almost
equal throughout the year. In order to fill the gap during the winter, farmers  produce winter
fodder (e.g. oat, swede, turnip, sugar cane, napier, etc.)  or conserve excess fodder from the
improved grassland during the vegetation period. Buying roughage from the external sources
is often expensive.

There are three types of fodder conservation practiced by the Bhutanese farmers Wangchuk
et al., 2008). They are standing hay, haymaking and silage making. A combination of the
three methods is probably the best way to achieve optimal fodder availability during dry
season. 

7.1. Standing hay
For producing the standing hay, the fodder plot is managed in such a manner that at the
beginning of the dry season the plot has an abundant quantity of palatable fodder. This is
achieved by cutting (e.g. for silage making), fertilizing and cleaning the plot six to eight
weeks before the end of the growing season. At the same time, the standing crop is protected
from stray animals. During dry season, this plot is grazed. This procedure is the most
economical, since there is no labour required for cutting and conservation. It also results in
a better distribution of manure without extra work required.

Feed ingredient DM% CP% CF% Ash% NDF% ADF% Lignin%
Maize grain 87.5 9.5 3.3 2.8 - - -
Mustard oil cake 88.0 29.7 7.5 9.5 - - -
Pine apple pulp 20.0 4.6 - 1.8 - 24.0 -
Potato 23.0 2.2 0.6 - - - -
Pumpkin ripe fruit 5.5 2.7 - 6.0 - 11.0 -
Rice bran 88.5 12.2 11.0 12.9 - - -
Rice polish 94.6 10.5 10.0 13.0 - - -
Robinia leaves 45.0 13.2 - 10.0 26.6 23.0 9.7
Sesame cake 92.0 31.4 6.3 8.1 - - -
Soyabean meal 88.0 42.0 6.5 6.0 - - -
Wheat bran 87.5 13.5 11.5 6.5 - - -
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7.2. Hay
Hay making is a traditional method of fodder conservation in Bhutan. It consists of green
biomass of fodder after harvest is dried to have 15% humidity (from the initial 85%). Dried
biomass is conserved in a dry place or a clamp without overheating or becoming grey for
quite some time. Hayracks or tripods are used for suspending the pre-dried hay during bad
weather periods.

Depending on the type of fodder, the dry matter yield, air temperature, air humidity and the
soil moisture, it takes two to five sunny days to produce good hay. Hay is made successfully
only before or after the rainy season.
For producing good quality hay, the grass or grass-legume mixture is cut just before
flowering stage. For the grass or grass-legume mixture to reach the right stage for hay
making at the end of the rainy season, the plots are grazed or cut six to eight weeks earlier.

7.3. Silage 
Cut fodder materials are pre dried to about 40% humidity. It prevents silage from leaking
during storage and thus prevents the leaking losses and eventual water pollution. For a good
pre-drying, the materials are spread once during the day and all the pre-dried fodder is put
in is the silo in the afternoon.

Chopping: If the fodder contains long, rough and hard stems (e.g. maize, oat), it is chopped
in order to allow good compaction.

Compaction: The fodder is thoroughly compressed in order to expel as much air as possible.
A good compaction is obtained by jumping and stamping on the fodder after each load, by
rolling over it with the tractor, and by putting heavy material (dirt, stones) on the silo after
complete filling. 

Filling: The filling is done in a few days, in order to cover the silo as soon as possible. It is
possible to reopen the silo after a few weeks to add more fodder. While doing so, the rotten
or grey materials on the surface of the previous filling are removed.

Airtight storage: All sides of the silo are made airtight with the earthen pit wall, concrete
wall or plastic cover. The holes in the plastic are covered with a tape. The silo is protected
from rain with a simple roof and also to prevent the plastic from cracking.
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8. SUPPLY CHAIN AND FUNCTIONAL PARAMETERS OF MARKETING 

8.1 Marketing system operation, quantity marketed, marketing agents, marketing
outlets and price in each market node 

A good marketing system not only links producers and consumers but also makes an active,
positive contribution to development; therefore marketing activities promote economic
activity in the production and service sectors (Fenn, 1977). The Agricultural Marketing
Services (AMS) under the Ministry of Agriculture (MoA) has the mandate to promote a
market oriented agricultural production at the smallholder level by establishing linkages
between local producers, food distributors/traders and processors in domestic and regional
markets (AMS, 2006). Agriculture farming is generally subsistent for the most Bhutanese
farmers where cultivation of crops and livestock rearing are practiced at the backyard.
Farmers having large scale production of agricultural products frequently use roadside
markets, local markets, local weekly markets, auction markets and export markets. Over
60% of the farmers use local weekly markets for selling their agricultural products and very
few farmers use export market outlets (AMS, 2006).  

In Bhutan, the form of livestock marketing is traditional. Meat consumption is  low and the
most consumers falling in low income group look for the cheapest meat available and can
afford only small quantities. With the gradual increase in purchasing power of consumers
over the years, the retailers have expanded their businesses leading to opening of meat shops
in commercial towns across the country. About 95% of Bhutanese purchase meat from meat
markets while 5% buy meat from road side meat vendors; 75% of Bhutanese purchase dairy
products from neighborhood stores while 25% purchase from several outlets including open
air markets and from road side vendors  (AMS, 2006). The amount of dairy products sold
per year is given in Table 11.

Table 11. Dairy products sold per year

Dairy products sold per year 
District Milk (kg) Butter (kg) Cheese (kg) Chugo (Kg) Whey (kg)

Tsirang 3683 10347 13158
Mongar 2688 44343.5 87456 864
Bumthang 19620 3490 10420 11227 0
Lhuentse 25226 40422
Chukha 4933 5742 131646
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Dairy products sold per year 
District Milk (kg) Butter (kg) Cheese (kg) Chugo (Kg) Whey (kg)

Haa 137303.5 9906.085 17036.25 0 0
Zhemgang 8365 16091 183585 0 0
Samtse 15904 2705 2463
Dagana 457465.3 12493 103623
Samdrup Jongkhar 69934 22391.5 27349 0 0
Paro 315712 102329.3 517746 5657 0
Wangdue 22066 51730 2129504 6284
Punakha 110 22065 33115 0 0
Pema gatshel 87364 69968.6 152565.9 0 0
Gasa 556431 61325 14111 73739
Sarpang 2888 935 8348
Trashigang 103900 83396.41 78019.75 56401 0
Yangtse 17182 31689.5 65496.8 1800 0
Trongsa 871491 16256.7 26932.96
Thimphu 110405 8737.5 223687 160860 0
Total 2807445 601168.1 3866685 315968 864

Source: DoL, 2005

Table 12. Meat products and eggs sold in 2005

District Meat products and eggs sold per year 
Pork Beef Yak meat Mutton Chicken Egg Wool Fish
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)   

Tsirang 12781 9167 3034 6790.5 116093 57
Mongar 12812 52572 20 14 518098
Bumthang 0 0 0 0 0 2270 10
Lhuentse 18242 9920 593844
Chukha 10502 23165 3741 1353 5855 13 266
Haa 1410 1725 22126 0 0 71039.95 0
Zhemgang 9756 23983 49308
Samtse 12184 3235 7579 111 2314
Dagana 5982 1281 1651 2601 202 155

21
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Source: DoL, 2005

8.1 Price of livestock products
The price and quantity of livestock products traded vary from place to place and season to
season. High costs of transporting produce to a particular market in most cases increases the
price. There is no strong control over the prices of livestock products. It is also difficult to
set official prices that are appropriate for various types and qualities of livestock products.
Bhutanese farmers selling their local produce generally seek higher returns while consumers
look for a better quality product available at a reasonable price.
Table 13. Price of livestock products

District Meat products and eggs sold per year 
Pork Beef Yak meat Mutton Chicken Egg Wool Fish
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)

S/Jongkhar 722 2552 355
Paro 15045 4645 4100 0 0 384928 0
Wangdue 24003 23859 4145 575 825 74716
Punakha 15090 0 0 0 0 186675 0
P/gatshel 2249 16350 0 40 130 347710 0
Gasa 15023 34792
Sarpang 15767 47108 0 3252 9232 11455 0 1129
T/gang 23850.5 28160.5 11065 0 18 388975 0
Yangtse 14129 7604 0 52 59 7329 0
Trongsa 900 13256 632 12300 360
Thimphu 1610 1310 987860 3 46620 10400 71000
Total 197034.5 268611.5 1044319 20209 66803.5 2821057.95  71642 1550

Sl. No. Product Rate (Nu1.)
1 Pork (fresh) 130.00
2 Pork (dried) 350.00
3 Beef (fresh) 110.00
4 Yak meat (fresh) 300.00
5 Yak meat (dried) 250.00
6 Mutton 350.00
7 Chicken 150.00
8 Egg 200/dozen



23

Bhutan

1Bhutanese currency

9. IMPORT SCENARIOS OF DIFFERENT FEED INGREDIENTS, FINANCIAL
INVOLVEMENT AND COUNTRY OF IMPORT

Bhutan does not export, rather, import large quantities of feed ingredients. Some common
ingredients imported over the last three years are mentioned in Table 14.
Table 14: Feed ingredients imported

Source: Karma Feed, 2008

Sl. No. Product Rate (Nu1.)
9 Wool
10 Fish (fresh) 130.00
11 Fish (dried) 130.00
12 Milk 25/litre
13 Butter 225.00
14 Cheese 25.00/ball
15 Chugo 100.00
16 Whey 20/litre

Ingredient 2007 2006 2005

Qty (MT) Nu/ kg Cost (Nu) Qty (MT) Nu/ kg Cost (Nu) Qty (MT) Nu/ kg Cost (Nu)

Maize 2525.51 8.75 22,098,168.75 1549.99 7.63 11,826,446.59 1425.55 6.52 9,294,599.04

DORB 677.66 6.5 4,404,790.00 367.90 5.41 1,990,301.13 268.15 3.56 954,614.00

Til cake 32.7 9.0 294,300.00 81.68 7.46 609,362.64 133.09 7.21 959,571.69

SBM 510.4 24.0 12,249,672.00 325.69 15.10 4,917,843.5 137.25 14.98 2,056,049.94

GNC 41.56 23.1 959,920.5 82.19 14.80 1,216,412.00 73.7 12.37 911,669.00

Meat meal 36.0 24.7 889,200.00 15.58 17.56 273,637.48 - - -

Fish meal 28.54 23.6 673,426.00 81.23 18.58 1,509,309.14 67.35 15.98 1,076,284.96

Molasses 75.78 8.56 648,651.12 127.06 7.16 909,771.08 51.39 7.25 372,541.25

LSP 86.00 1.8 154,800.00 42.99 1.56 67,075.32 25.43 1.52 38,656.64

Iodized salt 44.85 3.5 156,964.50 10.11 2.56 25,884.16 - - -

MOC 304.9 13.2 4,018,568.82 192.89 7.87 1,518,099.39 84.28 6.30 530,964.00

DCP 21.12 26.1 551,284.20 7.14 24.05 171,813.12 1.79 18.17 32,542.47

Oyster shell 42.00 6.75 283,500.00 32.84 5.11 167,827.73 0.08 3.84 311.04
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10. FUTURE TRENDS OF GROWTH OF LIVESTOCK AND POUTRY
PRODUCTION

10.1 Livestock Population Trend

The extent of dependence of the household on livestock products for income and crop
agriculture practiced in association with livestock under traditional and non-traditional
practices dictates the production systems and management practices. Generally, Bhutanese
farmers are adapted to low input livestock production systems where cattle are milked
during the morning hours and are let loose thereafter to fend for themselves. The cattle and
small ruminants are kept under traditional production systems, while poultry and pigs are
largely left to fend for themselves on the range. However, relatively small, new trends in
modern poultry and pig farming are emerging.

Over the last decade cattle population in Bhutan has increased by about 40’000 heads (Table
15 ). Similarly, the populations of yak, poultry and goat have also increased by about 9000,
27000 and 2000, respectively. Such positive trend shows the importance of these livestock
to rural farmers. The other livestock that declined in population were equine, pig and sheep.
Horses act as vehicles to transport goods and people in the remote areas. With the remote
areas being connected by motor able roads there has been decline in equine population. The
decline in pig population is mainly due to religious sentiments and growing health concerns.
Sheep was reared by farmers mainly for woolen garments; however, with the cheap wool
products coming from India it is difficult to compete with the Indian products.

Although, cattle population increased over the last decade the population of local cattle
breed decreased by about 90’000 heads (Fig. 1). It can be attributed to the growing concern
over rearing scrub cattle that compete for the limited grazing resources and additional labor
required to rear those cattle. 

The improved cattle population increased by about 27’000 heads (Fig. 2) while the
population of exotic cross bred also increased by over 27’000 head (Fig. 3). This
development over the years indicates that the Bhutanese farmers are gradually opting for
high yielding cattle breeds.
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Year Cattle Yak Equine Pig Poultry Sheep Goat
1994 299807 36,761 27,209 45,968 157,663 26667 18432
1995 332427 39,668 29,545 47,691 177,994 26278 19387
1996 315884 37,871 28,995 61,010 169,208 22857 22044
1997 315734 37,782 28,995 61,010 161,487 23036 22239
2000 320510 34,928 21,222 42,271 184,114 19811 23467
2001 287052 38,892 21,588 40,829 184,874 22199 22950
2002 294787 31,223 21,511 40,088 191,931 20099 24071
2003 293990 38,724 23,448 38,548 165,708 24515 22950
2004 295922 41,628 24,692 35,255 195,286 20803 23850
2005 338847 45,538 24,608 28,161 189,269 17612 20507

Table 15: Population trend of different livestock

Fig. 1: Population trend of local cattle            Source: DoL 2005

Fig. 2: Population trend in improved cattle          Source: DoL, 2005
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Fig. 3: Population trend of crossbred cattle   Source: DoL, 2005

10.2 Interventions to Meet the Demand and Supply of Livestock Products
Bhutan is not self sufficient in livestock products. Bhutan imported 1’837 MT beef and
1’579 MT pork in 2005 (DoL, 2005). Domestic consumption of livestock products has
continued to increase and the government’s interventions to use livestock industry as a tool
to alleviate poverty shall lead to opening up of many livestock enterprises across the country.
The fast growing tourism industry has also demands sufficient livestock products.Cattle are
reared in Bhutan mainly for dairy products such as cheese, butter and milk. A shortage of
livestock and meat supplies is prevalent throughout Bhutan. It is further aggravated by a lack
of good marketing outlets, transports and other basic facilities. Some interventions
undertaken by the government to address the existing and future issues are as follows. 

10.2.1 Formation of Farmers Groups and Cooperatives
The formation of dairy farmers groups or cooperatives not only helps production but also
enables them to establish a strong link with the consumers and markets. Generally, farmers
operating at individual basis are less successful than those operating in groups.  In Bhutan,
small-scale farmers have been benefited from farmers groups, cooperatives and networks, by
which they help each other not only through marketing advantages, but also through the
exchange of knowledge and experiences, and through the increased bargaining power in the
purchase of inputs. Especially, farmers groups have been successful in livestock product
processing, diversification and marketing. Bhutanese consumers have also been benefited
from farmers groups through steady supply of dairy products.  
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10.2.2 Import of Livestock Products
Due to a largely subsistent nature of livestock farming in Bhutan, livestock products
produced within the country has never met the domestic requirement. Thus, Bhutan
continues to import over 60% of livestock products mainly from India. In the future, import
of livestock product shall continue to augment the shortage of livestock products for the
Bhutanese consumers. 

10.2.3 Improvement of Livestock Breeds
Within the livestock sector, dairying has emerged as an important source of income and
employment in rural areas, especially for marginal and small farmers. Improvement in
livestock breed is expected to be achieved through artificial insemination and improvement
in fodder quality and availability.

11. TECHNOLOGIES, IDEAS AND EXPERIENCES FROM BHUTAN

11.1 Temperate Pasture Mixture
The temperate pasture mixture consisting of cocksfoot (Dactylis glomerata), Italian ryegrass
(Lolium multiflorum) and white clover (Trifolium repens) proved to be successful in the
temperate environment at elevation range of 2300-3100 masl. 

Sowing date
To obtain a single harvest in the establishment year, grass-legume mixture should be

sown in April. Mixture can also be sown in June-July but may not reach harvesting stage in
the same year.   

Planting material
Seed is the common planting material. 
Seed rate
In an acre, 5 kg cocksfoot, 1 kg white clover and 5kg Italian ryegrass are required.
Field preparation
Land should be ploughed and levelled for preparing seed bed. A clean seed bed

ensures good establishment.  
Planting method
Seeds of grass-legume mixture are broadcast sown in a well prepared field. Seeds 
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should be slightly covered with soil.
Fertilizer application
Single super phosphate is applied at the time of sowing to the grass-legume mixture

at the rate of 150 kg per acre. Urea is not applied since legume component provides nitrogen
to grass species.

After care
Control weeds by slashing.
Cutting/grazing management
The pasture mixture is better suited for rotational rather than continuous grazing.

Continuous grazing can cause trampling damages to the growing points, thus the overgrazed
pastures have fewer cocksfoot and Italian ryegrass plants. 

11.2 Silvo-pasture
The use of blue pine (Pinus wallichiana) and larch (Larix griffithiana) with white clover
proved to be successful in sub alpine environment.  

� Larch and blue pine trees were planted on a regular grid of 3 x 4 m. 
� White clover (Trifolium repens) seeds were broadcast sown. 
� Individual plots were fertilized at the rate of 68.4kg ha-1 of P2O5 during

establishment and the same fertilization rate was applied in each year. 
�Harvest frequency was 2-3 times a year.
� The average annual height increment was over 65 cm for larch and 52 cm for

blue pine when combined with white clover.
� Average annual dry matter production was about 5.2 t/ha. 

11.3 Willow Feeding in October-November in Temperate Environment
Willow leaves have a high fodder quality, far better than that of any other traditional tree
fodder used in Bhutan. When harvested latest in October, willow leaves are of higher quality
than any of the winter fodder presently used by farmers, including hay and silage. Feeding
trials carried out with lactating cows under farmers’ conditions and at the Brown Swiss farm,
Bumthang, indicated that high milk yields can be maintained with additions of willow to the
diet. 
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Willow can also be used for live fencing. While pruning, three main branches are left on
the trunk. The oldest one of them can be cut for replanting.

Optimize the use of white clover as well as willow 
Willow is planted to an extent of about 15-20% of the size of the white clover area. Willow
feeding should be started by early October. Willow can be fed by cutting the branches and
allowing animals to browse directly under the tree or by bringing the cut branches to the
feeding place/stable. Animals should be given as much willow as they can eat (6-8 kg dry
matter per animal unit). White clover saved in the field, due to willow feeding can be grazed
after mid November. 

11.4 Oat (Avena sativa)
Depending on elevation, oat is used as summer or winter grown fodder.
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�Winter grown: sown in late autumn, mostly in rice growing areas (Paro, Thimphu,
Trongsa). Sowing is done in November, December and harvested in January-
March.

�Summer grown: sown in early summer at elevations above 2700 m and used as
winter fodder either fresh or by making hay. Presently, only very minor areas
have been planted with oat.

Recommended practices for oat
Cutting/grazing management

Oat as fodder should be cut and fed to the livestock. If the soil is moist, avoid grazing since
it may uproot the plants or damage the growing points affecting its re-growth. However, in
spring when the soils are dry and if further cuts are not expected, oat can be grazed.

11.5 Fodder Peanut (Arachis pintoi)
It was probably first introduced to Bhutan in 1989 and tested in Pemagatsel at 1600 m. Based
on the observations made in Pemagatsel it was discarded as unsuitable for the prevailing
conditions. The species was re-evaluated again by the RC Jakar from 1996 onwards. From
then on, it was tested in introduction nurseries and as a cover crop under orange (Zhemgang
and Deothang), banana (Bhur) and areca nut (Bhur). It has shown very promising results in
most locations.
Under conditions where forage stands are used mostly by grazing it can be used in mixtures
with ruzi or palisade grass. It can be used in most environments up to an elevation of 1500
m, except for extreme dry sites.  

Elevation range for cultivation
Up to 1500m asl
Sowing date
May-August
Planting material

Planting has to be made with vegetative material. Take well developed stolons 20-30 cm
long from an existing field. Stolon should have at least 3 nodes.

Seed or planting rate
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33’500 stolons are required per acre.
Field preparation

Depending on the type of land, field preparation can consist of removing vegetation by
slashing, if tall vegetation such as Chromolaena or wormwood (Khempa) is present.
Ploughing or hoeing (if land was used for cultivation) of field is required.

Planting method
Make planting holes with a spade or a knife. Plant stolons at about 30-50 cm distance during
the wet season (May to August). Keep two-third of the stolon inside the soil. Press soil firmly
with the feet.

Fertilizer application
Apply single super phosphate at the rate of 150 kg per acre.
After care
Weed control is necessary in the initial stages of growth.
Cutting/grazing management
Because of its prostrate growing habit, fodder peanut is best used through grazing.

Rotational grazing with rest periods of 4-6 weeks will give best results. Tethering the grazing
animals may be the best method. Cut and carry is also possible. It should primarily be given
to growing and/or lactating animals.

11.6 Guatemala Grass (Tripsacum laxum)
Promising observations were recorded in terms of yield and weed (Eupatorium
adenophorum) control potential of Guatemala grass in Mithun farm at Aerong. Similar
findings were observed at Nabji and Korphu in Trongsa. The research trials at Tingtibi and
Bhur supported the findings. At present, the cultivation of this grass is gradually picking up
in subtropical environments. 

Recommended practices for Guatemala grass
Sowing date
June-September
Planting material
Seed production is difficult. Plants are propagated through stem cuttings. Stem

cutting should have at least three nodes.

Seed/planting rate
4’000 stem cuttings are required per acre.
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Field preparation
For cultivated lands, plough land and remove weeds. Field should be free of weeds

during establishment. For vegetation covered land, slash tall vegetation if present.
Planting method
Hand planting of stem cuttings. Firmly press the soil around the cutting after

planting.
Fertilizer application
Apply urea at the rate of 25 kg per acre after each cut.
After care
Weed control is necessary in the initial stages of growth.
Cutting/grazing management

In Bhutan, cutting management gives better results than grazing. Grazing causes damages to
growing points by trampling. Sometimes, grazing uproots shallow rooted stools. Guatemala
grass stays green during the winter season but the growth is poor.  It is not tolerant to frost.
In order to use the plant as winter fodder, cutting can be deferred at least by three months.
A cutting height of about 30 cm should be maintained at all times to enable re-growth of
defoliated plants in the following season.

12. CONCLUSION
Livestock farming continues to be an integral part of the traditional Bhutanese farming
system contributing draught power and manure for sustainable agriculture. With the gradual
shift from subsistent farming to semi commercial economy there are constraints and
challenges facing livestock production in Bhutan. Sound breeding policies, effective disease
control measures and adequate availability of quality fodder are seen as the key factors for
successful livestock production. The government places special emphasis on rural poverty
reduction for which livestock can play an important role. However, the feed and fodder
situation in Bhutan is rather poor and livestock farmers depend mostly on forests, fallow
croplands and crop residues for fodder. Thus, quantity and quality of fodder resources used
are inadequate and inferior in most cases. Bhutanese farmers rear at least a few heads of
cattle and due to limited land for forage production they address fodder shortage by
integrating forage production in field crops and horticulture system.

The import of quality feed is likely to increase every year especially with more farmers
going for semi commercialized dairying. To meet the feed demand, the government also
plans to establish mini feed mills at designated places. Marketing of livestock products is
becoming easier following establishment of farmers groups and cooperatives. Dairy
products form a major part of the Bhutanese diet and the market for such products is
expected to expand in future.
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1. INTRODUCTION 
The livestock sector in India contributes over 4 per cent to the total GDP and about a quarter
of the GDP from agriculture and allied activities. This sector is a main source of family
income in the arid and semi-arid regions. The eleventh five year plan (2008-2012) envisages
an overall growth of 6-7 per cent per annum for the sector. In 2006-07, this sector
contributed 101 million tonnes of milk, 51 billion eggs, 45 million kg wool and 2.3 million
tonnes of meat. The 17th Livestock Census (2003) has placed the total livestock population
at 485 millions and that of poultry birds at 489 millions. India stands 6th in poultry meat
production with a production of 1,965,000 M. tons in 2005. In the world production India
has a share of 2.4 %. India stands 3rd in egg production after China and USA with a
production of 2, 492, 000 M. Tons and shares 4.2 % of world production. In hen egg
exporting countries, India stands 8th with a share of 4.7 % of the world export market. 

There was reduction in cattle population owing to transformation of non-descript cows to
improved crossbreeds. There was reduction of 6 million cattle in 1997 and 13.7 million in
2003 while there was corresponding increase of buffalo population by 6 million and 8
million respectively. One sixth of cattle and half of world’s buffaloes live in India. Organized
sector accounts for only 15 %. The annual growth of this sector is estimated as 5 %. India
ranks first in the world in milk production, which increased from 17 million tonnes (MT) in
1950-51 to about 102 MT by 2007-2008. The per capita availability of milk has also
increased from 112 grams per day in 1968-69 to 246 grams during 2006-2007. But, it is still
low compared to the world average of 265 grams/day. About 80 per cent of milk produced
in the country is in the un-organized sector and the remaining 20 per cent is shared equally
by cooperative and private dairies. Over 1.2 lakh village-level dairy cooperative societies,
spread over 265 districts in the country, collect about 21 million litres of milk per day and
market about 18 million litres. 

The efforts of department of dairy sector are concentrated on promotion of dairy activities
in non-operation flood area with emphasis on building up co-operative infrastructure,
revitalization of sick dairy cooperatives and federations and creation of infrastructure in the
States for production of quality milk and milk products (Economic Survey, 2007-2008).By
the year 2010, global output of meat is projected to grow 283 million tonnes, up 60 million
tonnes or 27 % over the 1998-200 base periods, with nearly three quarters of these gains
concentrated in developing countries. Although an average annual growth of 2.2 per cent in
the global meat sector, will be possible given the technical innovations and restructuring in
the poultry and pig meat sector. Most of India has a favourable environment for poultry
production, both from climatic point of view and health point of view. India is well endowed
with resources which can support feed production at a cheaper rate than anywhere in the
world, or at least in par with the most efficient countries in the world. 
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Table 1. Production of major livestock products and per capita availability of milk

Source: Department of Animal Husbandry and Dairying, Govt. of India

The country has been classified into to six major agro-ecosystems as per classification under
National Agricultural Technology Programme of the Indian Council of Agricultural
Research as under
1. Arid ecosystem
2. Coastal ecosystem
3. Irrigated ecosystem
4. Rainfed ecosystem
5. Hilly and Mountain ecosystem
6. Island ecosystem

Characteristics of the agro ecosystem 

Ecosystem Characteristics
Arid ecosystem Hot and cold region occupying an area of nearly 62 million ha

(approximately 19 % of the total geographical area of the country).
The region has high water deficits and erratic rainfall. Droughts
marked by long, dry spells are common. The harsh arid region
supports a large livestock population- nearly 34 % of total livestock
population of the country. Availability of adequate feed resource for
livestock is a major constraint. 

Year Per capita availability Milk  Eggs Fish 
of milk (g/day) (production MT) (Million Nos.) (thousand tonnes)

1990-91 176 53.9 21101 3836

200-01 220 80.6 36632 5656

2003-04 231 88.1 40403 6399

2004-05 233 92.5 45201 6304

2005-06 241 97.1 46231 6572

2006-07 246 100.9 50563 6869

2007-08 246 102 - -
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Coastal ecosystem Forms a very valuable resource community, supporting the 
livelihood of several million rural poor. Apart from aquaculture, 
agriculture, agro-forestry and siliviculture are the agro based 
activities of the ecosystem. Livestock rearing is an integral 
part and characterized by high crossbred cattle population 
especially in Kerala. Poultry production is predominant in coastal 
region of Tamil Nadu.

Irrigated ecosystem The impact of the green revolution has been most evident in this
ecosystem. Collectively, irrigated agriculture accounts for 37 % of
the country’s arable land and provides 55 % of total agriculture
production. Livestock rearing is very prominent and characterized
by animals with high production potential. Stagnation of crop yields
and decline in factor productivity are of major concern in the region.
Further, enhancement of production/ productivity of livestock in this
ecosystem is a challenge.

Rain fed  ecosystem Although rain fed agriculture occupies about 63 % of the total
cropped area, it contributes only 45 % of the country’s agricultural
production. Coarse cereals, pulses, oilseeds and cotton are the major
crops of the ecosystem. Efficient utilization of feed resource for
increasing production/ productivity is a major challenge.

Covers the North Western Himalayas (NWH) and North Eastern
Himalayas (NEH) regions of India. The climatic variations, slopping
land, smallholdings, absence of irrigation and productivity of crops
at a subsistence level are the major characteristics of the ecosystem.
In the livestock sector, NWH region is characterized by the special
practice of migratory system of grazing.

The Andaman and Nicobar islands in the Bay of Bengal and the
Lakshadweep islands in the Arabian sea are the two distinct major
regions of the ecosystem. Both agricultural and livestock production
systems are poorly developed in the region.

1.1 Population of Different Livestock
The livestock population in India has increased over the last four-quinquennial livestock
census period (Table). A considerable change in the composition of various livestock species
has also been seen over the years. 

Hilly and mountain 
ecosystem

Island ecosystem
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Table 2. Growth in livestock population over the years (million heads)

Source: Various census reports, DAHD, Govt. of India

The overall livestock population increased from 387 in 1987 to 485 million heads in 2003.
There was a significant change in the composition of livestock species over the years. This
is due to changing production systems. The population of crossbred cattle increased from
12.6 million to 24.7 million, an increase by 96%. During the same period the indigenous
cattle population showed a decline of 1.2 % while the buffalo population showed an increase
of 36 %. As the need for draft declined, milk received a higher focus. This is evident from
the increase in female population of both cattle and buffaloes. Population of small ruminants
also increased significantly (sheep by 41.5 %, goats by 47.6 %). These changes in
composition of livestock species have significant implication on the requirement of feed
resources both in quantitative and qualitative terms. 

1.2 Distribution of Livestock Species Across Different Agro Ecosystems
There is considerable variation is recorded across different ecosystems in the distribution of
major species of livestock. Among various production systems, rainfed ecosystem with the
largest area had the highest livestock population. Rainfed system alone accounted for 49 %
cattle, 43 % buffalo, 57 % sheep, 45 % goats, 28 % pigs and 44 % poultry. Following rainfed,
the irrigated production system had 26 % cattle, 41 % buffalo, 30 % goats, 28 % pigs and 18
% poultry. However, unlike rainfed production system where cattle, buffaloes, sheep and
goats were more or less equally distributed, the irrigated system had a larger number of
buffaloes and goats. Although piggery represents a small fraction of the total livestock at the
national level, it is important production system in the northeastern hilly region. Poultry
farming is concentrated mostly in rainfed (44%), coastal (27%) and irrigated (18 %) zones. 

Census Cattle Buffaloes Sheep Goats Pigs Camel Poultry

year Crossbred Indigenous total

1987 12.6 162.4 175.0 71.8 43.4 84.2 09.7 01.0 275.3

1992 15.2 189.4 204.6 84.2 50.8 115.3 12.8 01.0 307.1

1997 20.1 178.8 198.9 89.9 57.5 122.7 13.3 00.9 347.6

2003 24.7 160.5 185.2 97.9 61.5 124.4 13.5 00.6 489.0
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Table 3. Livestock population in different agro ecosystems (millions)

Source: NIANP, database 

2. LIVESTOCK PRODUCTION
The beginning of twenty first century has witnessed huge increase in the animal production,
but the magnitude varied between the developed and the developing countries. India has
seen a white revolution taking place during this period. The increase in the total animal
production from 1975 to 2000 was 249.2 million tonnes in the developing world as per FAO
estimates. In India, the increase was to the tune of 51.4 million tonnes. In India, the increased
milk production to the tune of 47.5 million tonnes has been the main attribute of increased
animal production. The growth rate in total livestock products has been 7.3 per cent. The
increase in India has been driven as a consequence of increase in human population, increase
in urbanization and increase in per capita income with technology support by research and
development system. The growth rate in human population during 1975 to 2000 has been
2.532 per cent in India. The per capita income has doubled at constant price of 1993 -1994
from Rs. 5002.3 in 1975-76 to Rs.10204.0 in 1999-2000 (CSO, 2000-2001). 

Table 4. Production of milk, meat, eggs and wool over the years 

Source: Agricultural Statistics at a glance, 2006, Directorate of Economics and Statistics, Ministry of
Agriculture, Govt. of India (website: http://www.dacnet.nic.in/eands)

Year Milk (MMT) Meat Eggs Wool
(‘000 tonnes) (million eggs) (million kgs)

1986-87 46.1 1,630 17,795 40.1

1992-93 58.0 3,950 22,929 38.8

1997-98 72.1 4,626 28,689 45.6

2003-04 88.1 5,898 40,400 48.5

2004-05 90.7 NA 45,200 44.5

Ecosystem Cattle Buffalo Sheep Goat Pigs Poultry

Arid 5.40 4.98 7.26 8.90 0.17 1.04

Coastal 18.08 6.04 9.89 10.39 0.98 119.88

Irrigated 48.09 40.48 4.29 37.27 3.85 80.53

Rainfed 92.47 42.49 35.13 56.46 3.83 196.48

Hilly 21.07 3.92 4.89 11.23 4.68 44.00

India 185.18 97.92 61.47 124.36 13.58 442.91
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The increase in the livestock production from 1975 to 2000, worked out from FAO
estimates, has been contributed by increase in different products in different parts of the
world. In India, the livestock production revolution has been led by milk, poultry meat and
egg production. The milk production has increased from 25.6 million tonnes in 1975 to 73.1
million tonnes in 2000 according to FAO estimates and about 78 million tonnes as per some
internal estimates registering a growth rate of around 7.5 per cent per year. Total meat
production increased from 2.24 million tonnes in 1975 to 4.81 million tonnes in 2000 at a
growth rate of 4.6 per cent. The production of poultry meat has increased from 0.09 million
tonnes in 1975 to 0.58 million tonnes in the year 2000, showing a very high growth rate of
22.2 per cent. The increase in meat production from different species of ruminants has varied
from 2.73 per cent to 3.97 per cent.

Table 5. Growth rate per cent per year (in livestock production)

Name of the commodity Growth rate
Total animal production 7.26
Total milk 7.4
Cow milk 7.5
Buffalo milk 7.08
Goat milk 12.67
Total meat 4.6
Goat meat 3.14
Sheep and lamb meat 2.73
Buffalo  and veal meat 3.73
Beef 3.972
Pork 6.13
Poultry meat 22.15
Eggs 11.5
Source: Agricultural Statistics at a glance, 2006, Directorate of Economics and Statistics, Ministry of
Agriculture, Govt. of India (website: http://www.dacnet.nic.in/eands) 

It is evident from the figures that the livestock revolution in India has been mainly in milk
production and poultry production whereas in some other developing countries it has been
led by poultry and pig production. In India and other South Asian countries the increase in
milk production has been of higher magnitude than meat production. 
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In India, buffalo milk contributes around 55 per cent and cow milk around 42 per cent of the
total milk production and proportionate contribution has not undergone any major change in
the last 25 years. It appears that some of other developing countries like Philippines have
given more emphasis on buffalo production as a result of which the contribution from
buffalo milk increased.  
Table 6. Changes in the number of animals during last 25 years (stock in million heads)

Source: FAO 

The number of animals of all livestock species including poultry has increased significantly.
The maximum increase has been in the poultry which has increased almost three folds
followed by goats and buffaloes. The changes in the growth of milk, meat and egg
production and those in number of animals of different species shows that the growth in
production is more than in number of respective animals indicating very clearly that
productivity per animal also increased. The increase in number of large ruminants has been
56.6 per cent more in buffaloes than in cattle and in small ruminants it has been more in
goats than in sheep. 

The increase in milk production however has been of almost equal order during the last 25
years. This clearly indicates that the increase in productivity per animal has been more in
cattle than in buffaloes. This is primarily because of the quantum jump in milk production
in the crossbred cows. The increase in the number of buffaloes, however, indicates a shift in
the preference of farmers towards this species in comparison to cows. The productivity per
animal in buffaloes needs to be given high priority in India as this is going to be mainstay of
smallholder production system in India. The increase in number of pigs in India is second to
poultry. This increase has been primarily in the Northeastern region, where pork is preferred
over all other meat. In the mixed farming system, large male cattle and, or buffaloes are used
for draft purpose and they are often castrated and trained for work at about 2 to 2.5 years of
age. 

Species 1975 2000
Cattle 179.5 218.8
Buffaloes 59.9 93.8
Sheep 40.5 57.9
Goats 72.5 123.0
Pigs 7.3 16.0
Chicken 141.0 402.0
Horses 0.9 1.0
Asses 1.0 1.0
Mules 0.1 0.2
Camels 1.1 1.0
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This traditional practice in effect increases the chance of inbreeding and automatically
prevents bigger bulls from reproducing. Genetic erosion occurs at a high degree in such
populations. Lack of village breeding bulls at smallholder farm level also allows chances for
animals to breed among related ones, since ruminants are grazed freely in crop fields after
harvest.During the past four or five decades, introduction of exotic breeds such as dairy and
beef breeds into developing countries in Asia has been widely practiced by National
Government in order to upgrade the productivity of local indigenous breeds.  As a result
these imported exotic breeds either replace the indigenous breeds e.g. intensive chicken or
pig production in many countries where imported hybrid stocks have caused the local strains
to disappear, or mix with local breeds. This is seen with dairying in India or beef cattle
production in Southeast Asia. Crossbreeding is useful if it is well planned and well managed
in order to achieve intended objectives.

2.1 Consumption Pattern of Livestock Products
Foods of animal origin like milk, meat, egg and fish and their products constitute a useful
complement of human diets. The intake of food of animal origin in terms of absolute
quantity as well as portion of a diet varies widely across the world. The changes in
consumption of energy (calories) and protein from animal products in the last 25 years have
been of greater magnitude in the developing countries like India. 

Table 7. Total consumption (per capita per day) of calories, protein (g) and fat (g) from
animal products 
Year Calories Protein Fat
1975 109 6.3 7.3
1980 118 6.7 7.8
1985 155 8.5 10.5
1990 164 9.0 11.0
1995 181 10.0 12.1
1996 183 10.1 12.2

Source: Agricultural Statistics at a glance, 2006, Directorate of Economics and Statistics, Ministry of
Agriculture, Govt. of India (website: http://www.dacnet.nic.in/eands) 

In India, the contribution of animal food in terms of dietary energy and protein has improved
in spite of increase in human population. The contribution of dietary energy (calories) from
food of animal origin has increased from 5.6 per cent to 7.4 per cent of the total intake of
calories. The corresponding values for protein intake are 12.9 and 16.9 per cent. The intake
of dietary fat has increased from 23.2 per cent in 1975 to 28.8 per cent in 1996. The rate of
increase in per capita per day intake of calories, protein and fat in India has been higher for
animal products in comparison to that from vegetable products. 
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The dietary intake per capita per day of calories and protein from animal products in India
increased at the rate of 3.2 per cent and 2.87 per cent, respectively in comparison to 1.2 and
0.9 per cent from vegetable products. The annual per capita human food consumption from
these livestock products was 40.1 kg in 1975 and 68.4 kg in 1996. The annual per capita
consumption has increased by 28.3 kg. Out of this, 26.5 kg increase has been in consumption
of milk and milk products. The rate of increase during 1975 to 1996 in per capita per year
consumption of milk has been 3.52 per cent, meat 0.13 per cent and eggs 6.35 per cent.  

Rate of Increase (per capita) in Consumption (per capita per day) of Calories,
Protein and Fat in India
Three factors have driven the growth in demand for consumption of food of animal origin in
India.
�� The first factor for increase in demand of animal products for human consumption is due
to the increase in human population at 2.532 per cent per year.

�� The second driving force towards increase in intake of animal products has been
urbanization of human population. In India 28.44 per cent of total population is now
living in cities in comparison to 21.31 per cent in the year 1975. Consumers in the urban
areas diversify their diet more towards consumption of animal products. More food
choices are available to urban consumers and there are more cultural and diversified diet
influences in cities than in rural areas. Cooperatives in dairying have energized the
movement of milk from rural areas to urban areas thus making it available to urban
population.

�� The third factor is increased disposable income, with real income of consumers doubling
during the last twenty five years from Rs. 5167.6 to 10204.1 per capita per year. There
is strong positive relationship between per capita income and per capita consumption of
animal products until a saturation point reaches. The increase in per capita income also
is higher in urban population and thus it has further increased the intake of animal
products in urban population. 

Table 8. Trends in consumption (kg/cap/year) of different animal products

Source: FAO

Animal Product 1975 1996
Milk 35.9 62.4
Total meat 3.6 4.6
Bovine meat 2.3 2.7
Mutton and chevon 0.6 0.7
Poultry meat 0.1 0.5
Pork 0.3 0.5
Egg 0.6 1.4
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2.2 Availability of Feed Resources
There has been a continuous debate over the years on the livestock feed situation. The data
on feed resource availability have constantly and consistently pointed out to the existence of
a considerable gap between requirement and availability of livestock feed and constant
widening of this gap over time. These projections of deficit, however, have to be viewed
with certain degree of circumspection and reservations as milk, egg and meat production
have constantly increased over the years during the last three decades. Today, the country is
the highest producer of milk and fifth highest producer of egg in the world.
The overall feed resource availability from different sources over the last two decades at the
national level is presented below,
Table 9. Dry matter availability at the national level over the years

(Million tonnes)

Source: NIANP database 

There has been a constant increase in the overall feed resources at the national level over the
years. The overall dry matter availability increased from 385 to 527 million tonnes in the last
two decades, an increase of about 37 %. The main increase has come from crop residues
(52%) and concentrates (76 %). However, the availability of greens has remained constant. 
Table 10. Dry matter (DM) availability from different sources across the ecosystems 

(Million tonnes)

Source: NIANP database

Feed resources Years
1985-86 1995-96 2004-05

Crop residues 240.7 305.1 365.8
Concentrates 19.6 30.2 34.5
Greens 124.3 124.3 126.6
Total 384.6 459.6 526.9

Ecosystem Dry fodder Concentrates Greens Total DM
Arid 9.8 2.0 5.9 17.7
Coastal 21.8 1.6 4.9 28.3
Irrigated 155.4 11.3 41.9 208.6
Rain fed 155.2 17.9 63.5 236.6
Hill & mountain 23.6 1.5 10.3 35.4
India 365.8 34.5 126.6 526.9
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The land utilization pattern determines the type of feed resource availability and the
livestock production system suitable to the region. Larger percentage of grazing area as
encountered in the Arid and Hilly & Mountain ecosystems is indicative of a large proportion
of feed resource coming from range and pasture grasses. This is conducive for small
ruminant production system. High proportion of gross cropper area is indicative of higher
cultivation of agricultural crops and consequently greater availability of crop residues in the
region.

In irrigated and hill mountain ecosystem, an increase in gross cropped area and simultaneous
reduction in fallow lands over the last two decades, suggest better availability of feed
resources. In coastal ecosystem there has been a decline in all productive categories of land
and an increase in fallow land over the years. This is an indication of reduced availability of
feed resources in the ecosystem. In rain fed system also there has been a significant increase
of fallow lands, which could be due to several factors especially inadequate rain fall, further
fragmentation of land holdings resulting in non-remunerative crop production and absentee
land ownership etc.  

Table 11. Changes in the land utilization pattern over the years (‘000 ha)

Source of land use: Indian harvest, CMIE 2006 

Crop Residues
These are generally defined as feedstuffs, which are bulky and contain more than 18 % fibre.
Crop residues comprise straws and stovers obtained after harvesting the crops. In India, of
the total 526.9 million tonnes of dry matter available, 69.4 % is accounted by crop residues.
The cropping pattern within the ecosystem primarily determines the composition of crop
residues available in the region. Paddy straw accounts for the major crop residue followed
by sugarcane and wheat in India. In Asia rice and wheat straws alone contribute about 57 %
of the total dry forages (Devendra, 1992). The situation in India is more or less similar. Fine
straws from paddy and wheat contribute to almost half of the total availability. Paddy straw
is the major component in all ecosystems except arid zone where wheat straw predominates.

Ecosystem Forest Grazing resource Fallow land Gross cropped area
1980 1990 2003 1980 1990 2003 1980 1990 2003 1980 1990

Coastal 7479 7309 7322 3529 3418 2616 2590 2649 3022 18818 18212
Rain fed 36144 36080 36081 14116 13997 12824 13109 12968 20891 86141 88946
Irrigated 3315 3223 3333 1396 959 962 3232 2823 2717 49162 50713
Arid 848 836 872 7839 7382 6861 3776 3150 3960 12717 13833
Hill & Mountain 15070 19328 18902 3254 4168 4222 1772 1440 1198 7778 9784
India 62856 66776 66510 30134 29924 27485 24479 23030 31788 174616 181488
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Coarse cereal straws viz., sorghum, bajra, maize and millets are the predominant crop
residues available in Arid (38.7 %) and rain fed (29.8 %) ecosystems. In contrast, fine cereal
straws of rice and wheat predominate in irrigated (68.1 %), hilly & mountain (62.6 %) and
coastal (53.6 %) ecosystems. Sugarcane top is another important crop residue available both
in rainfed and irrigated ecosystems contributing to about 20 % of the total crop residues
available in the respective systems. 

Crop residues are the major feed resource for feeding of livestock across all ecosystems.
This scenario is not expected to drastically change in near future. Crop residues in general
are characterized by high fibre content, higher lingo-cellulose complex and deficiency of
critical nutrients, mainly the protein. Due to their low nutritional quality, crop residues by
large can at best meet maintenance requirement of animals. These have to be supplemented
with other protein legumes or oil cakes to support productive animals to meet their
requirement. 

Concentrates
Concentrates as feed ingredients are less bulky, contain less than 18 % fibre and are rich in
energy and protein. Concentrates comprise of cereal grains and their by products, oil seeds
and their byproducts and animal products. The total concentrate availability is 34.5 million
tonnes (oil cakes 15.43, brans 13.01, grains 5.50 and chunnies 0.52 million tonnes).
Although the contribution of concentrate ingredients to the overall dry matter availability is
only 6.5 %, concentrates have a major role in fulfilling the nutrient requirement of
productive animals. A considerable variation is seen in potential availability of concentrate
ingredients across different agro ecosystems. Of the total concentrate ingredients, more than
80 % come from rainfed and irrigated ecosystems (50 % and 33 %, respectively) and the rest
is contributed by other ecosystems. Amongst the concentrate ingredients, oil cakes account
for the largest share, followed by bran and chunnies. About 75 % of the total oilcakes are
available from rainfed ecosystem comprising of groundnut, soya, sunflower and mustard
cake. In contrast, the major oilcake in the Irrigated ecosystem is rapeseed and mustard. In
coastal ecosystem coconut-cake is the major oilcake. Rice and wheat bran form a major
portion of concentrates in all ecosystem except rainfed, where coarse cereal grain crops are
predominant.

A distinct pattern in allocation of concentrate ingredients is also seen across different
production systems and different categories of animals within the production system itself.
Of the total available concentrate ingredients around 42 % (6.21 MT for broiler and 8.13 MT
for layer) is utilized by poultry sector (CLFMA, 2005). In the large ruminant production
system (cattle and buffalo), concentrates are first allocated to productive and draft animals
(during working season). Non –productive animals are sustained mostly on roughages. The
small ruminants (sheep and goat) are mostly dependent on grazing for their sustenance and
consume least amount of concentrates. Only where stall-feeding is practiced, a limited
amount of concentrate is offered to sheep and goats.  
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Another emerging sector is the aquaculture, which is used about 0.3 million tonnes of
compound aqua feed (CLFMA, 2005). 

Compound feed
The use of compounded feed in livestock feeding has been increasing over the years. This
could be due to 
�Increase in commercial poultry production
� Increase in number of crossbred cattle
�Higher focus on maintaining productive animals by farmers
� Increased awareness about use of compounded feed over individual ingredients 
�Need for providing balanced nutritional diet to sustain higher productivity of animals 

Members of the Compound Livestock Feed Manufacturers Association (CLFMA) and the
milk federation of various states in the country are the major players of feed manufacturing
in the organized sector. 

Table 12. Compounded cattle and poultry feed manufactured by CLFMA members (in
‘000 tonnes)

Source: CLFMA, 2005 

Year Cattle and others Poultry Total
1990 1325 834 2159
1991 1479 943 2422
1992-93 1475 863 2338
1993-94 1371 877 2248
1994-95 1465 1075 2540
1995-96 1543 1268 2811
1996-97 1551 1361 2912
1997-98 1430 1340 2770
1998-99 1490 1690 3180
1999-00 1630 1900 3530
2000-01 1275 1519 2794
2001-02 1199 1363 2562
2002-03 1176 1477 2653
2003-04 1175 1457 2632
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Green Forages
Shortage of green forage and its stagnation over the past 15 years is one of the major
concerns in livestock production. Green fodder available from different sources has been
stagnant at about 126 million tonnes (on DM basis) for the last 20 years. The major sources
of green forage are from the cultivated fodder, grazing and forest. Despite the best efforts,
the area under cultivated fodder has not increased beyond 4.0 % of the gross cropped area.
The forest resource also remained almost stagnant at about 68-69 million ha. Grazing, which
forms an important component for livestock feed resource, especially, in the arid, rainfed and
hilly and mountain ecosystem, has been shrinking over the years. There is a close link
between common grazing resource and livelihood of small and marginal farmers in the arid
and rainfed ecosystems as the farmers with very small land holdings seldom divert their
lands for fodder cultivation.  

Table 13. Availability of grazing resources across different ecosystems (million hectares)

Source: NIANP database
(Contd...)

Table 14. Table of Nutritional compositions of commonly available feed ingredients

Feed Name CP (%) on DM basis ME (Mcal/kg)
Legumes
Cowpea 20 2.24
Lucerne 20 2.17
Berseem 17 2.24

Non legumes
Jowar 07 2.02
Maize 07 2.56
Oats 10 2.52
Napier grass 10 2.16
Para grass 08 2.02

Permanent pastures Miscellaneous tree tops Cultivable waste

1980 1990 2003 1980 1990 2003 1980 1990 2003
Coastal 1.03 1.02 0.93 0.77 0.72 0.67 1.73 1.68 1.00
Rainfed 7.73 7.30 6.46 0.91 1.25 1.30 5.48 5.44 5.03
Irrigated 0.12 0.11 0.11 0.63 0.55 0.61 0.64 0.29 0.24
Arid 1.17 1.17 1.16 0.47 0.50 0.91 6.66 6.20 5.70
Hilly & Mountain 1.42 1.75 2.06 0.72 0.98 0.94 1.10 1.44 1.22
All India 11.47 11.35 10.72 3.50 4.00 4.43 15.61 15.05 13.11
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Feed Name CP (%) on DM basis ME (Mcal/kg)
Bajra 12 2.09
Guinea grass 08 1.90

Straws
Ragi straw 04 1.80
Paddy straw 03 1.44
Wheat straw 03 1.62
Grains
Jowar 10 2.52
Maize 09 2.88
Rice (broken) 07 2.52
Ragi 08 2.52
Wheat 10 2.52
Barley 10 2.52
Bajra 10 2.52
Cotton seed 20 2.88

Oil cakes
Coconut cake (solvent   extracted) 27 2.16
Coconut cake (expeller) 25 2.34
Corn gluten meal 60 2.88
Cotton seed cake 35 2.52
Ground nut cake 45 2.52
Mustard cake / rapeseed cake 35 2.16
Rubber seed cake 28 2.52
Sesame cake/ Gingelly cake 35 1.44
Soybean meal 46 2.52
Sunflower extraction 30 2.88

By products
Rice bran (extraction) 16 1.80
Rice bran 14 2.16
Wheat bran 14 2.16
Gram husk 05 2.16
Molasses 04 3.24
Rice polish 12 2.90

Source: Sampth et al., 2004 
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3. PROJECTED REQUIREEMN OF FEEDS & FODDERS AND STARATEGIES
TO  MEET THEIR REQUIREMENT

It is projected that by the year 2020 India would be producing 180 million tonnes of milk,
108 billion eggs and 11 million tonnes of meat. Meeting the projected targets also imply
higher demand of feed resources as well as considerable shift in livestock production
systems- from extensive to semi intensive and industrialized systems. The current
requirement and availability of dry matter from different feed resources and the projected
demand and supply over the years shows that by 2020 the gap between requirement and
availability would marginally increase from the current level of 19 %. However, the issue of
concern is widening of gap between demand and supply of concentrates. Livestock
production systems in India is slowly but surely undergoing a transformation with greater
emphasis being given for maintaining dairy animals with higher production potential and
commercialization of poultry production systems. In such a scenario it is not just the
availability of adequate feed resources, which becomes important, but having adequate
nutritionally superior feed resources like concentrates assumes greater importance. 

Table 15. Projected demand and supply of dry matter (million tonnes)

Note: ID= Increase Demand   Source: NIANP database 

Widening of gap between demand and supply of concentrates and green forage (especially
legumes) would also imply the widening of protein and energy deficit. Meeting the
requirement of different feed resources in the coming years is no doubt a gigantic task, but
with concerned efforts and right approach and strategies, it may not be possible to achieve
the target. 

3.1 Dry Forage
For meeting the food requirement of human population, cereal crops would continue to be
cultivated and their by-product in the form of crop residues would continue to be ailable for
feeding of livestock. Meeting the dry forage requirement in future is not likely to be a major
problem as it is anticipated that the magnitude of deficit by 2020 is likely to 

Resource 2005 2011-2012 2020
Supply Demand % (ID) Supply Demand % (ID) Supply Demand% (ID)

Dry Fodder 365 412 11 382 422 10 417 468 11
Concentrates 34 47 28 36 56 35 44 81 45
Green fodder 126 193 35 133 199 33 138 213 35
Total 526 652 19 551 676 19 604 762 21
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remain at the current level of 10 to 11 % itself. However, parts of arid and rainfed
ecosystems may face acute shortage of dry forage especially during the years of low rainfall
leading to drought-like situations. Further reduction of this gap is also possible through
efficient utilization of existing resource, reduction in wastage and improving the nutritional
quality of straws through suitable technologies. Paddy and wheat straws would continue to
be major cereal straws available for feeding of livestock and would account for about 50 %
of the total dry fodder available. 

3.2 Concentrates
The scenario of projected demand and supply of concentrates (grains + oil cakes + bran +
chunnies) shows that meeting the requirement of cereal grains oil cakes would pose a serious
challenge in the coming years. The overall gap between the availability versus requirement
of total concentrate is likely to increase from the current level of 28 % to 45 % by 2020.

Table 16. Projected availability and requirement of concentrates (million tonnes)

3.3 Consumption Pattern of Concentrates by Different Sectors
Poultry and dairy sectors are the major consumers of the concentrates in India. Aqua sector
has also been growing rapidly over the years and the requirement of concentrates by this
sector is also on the increase. 

2005 2011-2012 2020
Total concentrate 
Rquirement 47 56 81 
Availability 34 36 44
Grains 
Requirement 11.8 17.3 29.0
Availability 7.1 8.2 12.2
Oil cakes 
Requirement 16.3 21.8 32.1
Availability 12.7 10.2 12.5
Brans
Requirement 12.8 13.7 18.3
Availability 9.2 12.5 15.5

Others (Chunnies & other supplements) 
Requirement 6.5 1.7 1.7
Availability 5.2 5.1 4.2
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Use of concentrates in piggery, goat and sheep production and for other livestock is very
negligible. Analyzing the sector-wise requirement of concentrates up to year 2020 shows a
rapid increase in demand by both dairy and poultry sectors. Requirements of concentrates by
poultry sector are expected to increase from the current level of 11.85 million tonnes to
31.58 million tonnes by 2020. Broiler production is anticipated to grow at a higher rate than
layers and consequently concentrate requirement by broiler sector is expected to surpass that
of layer by 2020. 
Table 17. Sector wise requirement of concentrates over the years (million tonnes)

Source: NIANP database

With greater preference likely to be given in future for maintaining crossbred cattle and
buffaloes with higher production potentials demand for concentrates by dairy sector is
expected to increase considerably. Requirements by dairy sector would increase from the
present level of 33.50 million tonnes to 47.62 million tonnes by 2020.

Considerable variation in the usage of various concentrate ingredients by dairy and poultry
sector is also increased. Whereas, poultry sector largely depends on maize and soybean meal
for meeting the energy and protein requirements, respectively, dairy sector largely utilize
other coarse cereal grains and bran for energy and cakes of groundnut, mustard, cottonseed
and sunflower as major protein sources. 

2005 2011-2012 2020
Poultry sector 11.85 16.60 31.58  

Layer 7.03 9.36 15.52

Broiler 4.82 7.24 16.06

Dairy sector 33.50 37.94 47.62 

Crossbred milch cattle 6.70 8.48 13.77

Indigenous milch cattle 6.84 6.99 7.24

Milch buffaloes 17.86 20.33 24.65

Draft animals 1.74 1.71 1.70

Breeding cattle/buffaloes 0.36 0.43 0.56 

Meat sector 1.26 1.62 2.36 

Sheep/goat/buffalo 0.29 0.35 0.47

Meat production piggery 0.97 1.27 1.89

Total 46.61 56.16 81.56



20

Best Practices in Animal Feed Production and Management 

Use of Cereal Grains
Coarse cereals of maize, jowar, bajra and small millets account for almost 90 % of the total
cereal grains used for feeding livestock in India. The rest comes from fine cereals viz. rice
and wheat.

Of the different cereal grains available, maize is the most preferred grain in poultry sector
and is the major source for meeting energy requirement. Requirement of maize grains in
India is expected to increase from the present level of 5.51 millions to 15.51 millions by
2020. The preset pattern of utilization of maize is 46 % for food, 14 % for cattle feed, 19.5
% for poultry feed, 19.5 % for starch and brewery and 1.5 % for seed. Looking in to high
growth rates currently seen in poultry sector and with the change in composition of dairy
animals with greater emphasis on productivity, the demand for cereal grains in general and
maize grain in particular would be quite large by 2020. Further, as the study by USDA, it is
projected that in a likely scenario where people of India dramatically increase their meat
consumption, the demand for cereal grains for livestock feed purpose would increase by
almost 250 per cent as compared to the current demand.

Another important issue that is of serous concern world over and would also have an impact
in India, is the diversion of maize grains for ethanol production. With focus being given on
bio on bio-fuels as an alternate source for petroleum and legislation being framed by several
countries mandating at least 10 % inclusion of ethanol in the fuel, increasing amounts of
corn being diverted for ethanol production forcing the feed industry to look for alternate
sources of energy.

For meeting the future requirements of the cereals and particularly maize the following
strategies may have to be looked into

� Increase the area under maize cultivation in other states apart from the key
maize growing states of India

� Allocate 10-15 % of total available cereal grains to livestock sector at least in
years of surplus production

� Increasing the average yield/hectare form the present levels of 1.8 tonnes to
around 4.0 tonnes/ha. Most of maize production in India is from the un-
irrigated lands using traditional varieties with only about 30 % of area sown
with high yielding varieties. Use of improved technologies and better dual-
purpose hybrid varieties would result in higher production.

� Change in food habits with greater preference to animal protein would reduce
consumption of cereals of food; consequently availability of grains for
livestock feeding would increase.
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Oil Cakes
The issue of meeting the requirement of oilcakes and thus protein requirement for livestock
production has been a major concern. Production of oilseeds and consequently the
availability of oilcakes have remained constant or there has been even a slight decline over
the last several years. In contrast, requirement of oil cakes for livestock feeding has been
increasing over the years. It is anticipated that the deficit of oil cakes would increase from
the current level of 22 % to 61 % by the year 2020. Out of the nine major oilcakes available
in the country, soybean meal is the most preferred protein source by the poultry sector. The
major issue in availability of soybean meal is that almost 70-80 per cent of about 5 million
tonnes production is being exported and as such the actual availability for feeding of
livestock in the country is quite low. Groundnut production has been decreasing over the
years and production of cottonseed and mustard has been slightly on the increase.The twin
approach of restricting the export of oil cakes from the country and exploiting the non-
conventional oil cakes as livestock feed may be the best strategy to meet the projected
requirement of oilcakes in future.  

Green Fodder
Looking in to the past trend in growth of green forage availability, it would be wishful
thought to anticipate a major turnaround in improving its availability by 2020. Meeting the
projected green fodder requirement of 213 million tonnes by 2020 appears to be non realistic
possibility. However, with concerted efforts, production levels would be increased by
another 20-25 % from the current availability of 126 million tonnes. A major emphasis needs
to be accorded for fodder development in the country if further progress has to be achieved
in the livestock sector. The diminishing of grazing areas, common property resources,
stagnation of area under cultivated fodder at almost 4 % of gross cropped area and stricter
grazing policies have all contributed towards the widening of gap in demand and supply.
Where crop-livestock systems are intensifying, one of the successful options is the
development of food-feed crops. This research requires a partnership between the crop and
livestock sectors. It has been demonstrated (Hegde and Pandey, 1989) that with rice-wheat-
cowpea cropping sequence 11.5 t/ha of grains, 17.2 t /ha of straw and 24.0 t / ha of green
fodder could be produced, whilst oats, berseem and Lucerne planted after rice harvest
resulted in dry matter yields of 6.4, 6.5 and 5.2 t/ha, respectively. 

Integration of fodder crops in food cropping systems is traditionally being followed to some
extent in northern parts of India. Notwithstanding the decline in grazing resources and
common property resources, efforts are needed for improvement of existing pastures and
grazing areas. Pasture development has to concurrently focus on improvement of existing
areas and judicious implementation of grazing management. Grazing resources are to be
developed as per grazing habits and pasture requirements of particular animal species
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� For browser species like goats, grazing land can be predominated with
nutritionally superior shrubs  and tree species

� For grazing livestock like sheep and cattle a proper balance of superior
quality grasses and legumes  as major components has to be maintained

The area under forest has increased by almost 6 % over the last 20 years. Considerable
potential exits for harnessing forest produce as livestock feed. The approach of joint Forest
management involving stakeholders dependent on forest for their food and feed
requirements has proved beneficial in sustaining forest ecosystem as well as livelihood of
stakeholders. Comprehensive grazing policies need to be developed and effectively
implemented for efficient utilization of feed resource from forest area.  

3.4 Strategies for Meeting Future Requirement of Livestock Feed 
Several options are available for meeting the demand of feed resources by 2020. However,
each option needs to be viewed considering its advantages and limitations and adaptability
in a given agro eco region. 

3.5 Stabilization of Livestock Numbers 
For efficient utilization of existing feed resources one obvious option is the stabilization of
livestock numbers without compromising on the targets set for livestock sector by 2020.
Reduction in animal numbers is theoretically the most viable option but difficult to achieve
in practice. However, from the view point of limited resource availability, pressure on land
and environmental factors, such hard policy decisions for stabilizing the population at least
at the current levels have to be taken and implemented effectively. Culling of diseased,
sterile animals should be taken up at a much higher scale.

Cattle population that has been increasing until early 1990s has started declining. Total
population has declined from 205 million in 1992 to 185 million in 2003. The decline is
confirmed to indigenous stock, which declined by 15 % while crossbred increased by 62 %.
The decline has been more in male cattle (22 %) mainly due to their increasing substitution
by mechanical power. In contrast, buffalo population increased by 14 million during the
same period. There is further scope for reduction in population of milch animals also without
affecting the overall milk production and at the same time reducing the requirement of dry
matter, protein and energy. 

Annual milk production in the country is estimated to reach 120 million tonnes by 2011-
2012. With he projected growth in milch cattle and buffalo, this production is expected to
come from 43.09 million heads of indigenous and crossbred milch cattle and 41.90 million
heads of milch buffaloes.  The dry matter, protein and energy requirements for these milch
animals is shown in table 18.
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Table 18. Milk productivity, production and nutrient contant

Source: NIANP database 

3.6 Sheep and Goat Production
Small ruminant production system has been at cross roads due to decline in grazing
resources, vanishing of traditional migratory systems, increased stocking rates and non-
development of efficient market system for products. Sheep and goat population has
increased by 42% and 48 % respectively from 1987 to 2003. Decline in grazing areas
coupled with decline in productivity and the carrying capacity of grazing resources has
resulted in increase of grazing pressure on the existing grazing areas. In semi-arid areas, the
present stocking rates are 1 to 51 adult cattle unit (ACU)/ ha against the carrying capacity of
1 ACU /ha while in the arid areas, the stocking rates are 1 to 4 ACU/ha against the carrying
capacity of 0.2 -0.5 ACU/ha (Shankar and Gupta, 1992). In the long run it may be inevitable
that the resource driven extensive system of small ruminant production may have to make
way for demand driven semi-intensive/intensive systems largely due to reduction in
availability of grazing area, reduction in productivity of grazing areas and consequently
higher grazing pressure/ unit area, inefficiency of production leading to non-sustainability of
production system and not being able to meet market demands.

In such a scenario the best possible option would be for reducing animal numbers and focus
on improved breeds of sheep and goats for efficient production. The target production of
mutton and chevon by 2020 is 0.9 million tonnes as against the current level of 0.7 million
tonnes. This target could be achieved even with 20-25 % reduction of current population.
Poultry production is becoming more of an industrialized production system. Large-scale
integration has already taken place especially in south India and slowly integration is taking
place even in northern India. Considerable improvement in feed conversion efficiency has
already been achieved in this sector and further improvement would be only marginal
increments. Demand of egg and broiler meat would determine the size of poultry population.
Small-scale production systems may have to make way for large-scale and very large-scale
fully integrated production systems.

Category Population Productivity Milk production Requirement (million tonnes) 
(million) (kg milk/day) (MMT) DM CP TDN

Indigenous cattle 29.41 2.60 22.94 86.76 6.18 40.69
Crossbred cattle 13.68 7.12 29.23 49.63 4.55 24.96
Buffalo 41.90 5.42 68.13 141.32 12.00 69.49
Total 84.99 120.30 277.71 22.73 135.13
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3.8 Processing and Preservation of Feedstuffs and Methods of its Feeding
Improvement in nutrient utilization of feed resources indirectly helps in augmentation of
available fed resources. Improvement could be achieved through any one or a combination
of options available looking into cost-benefit ratio, its level of adoption by farmers and
locally available feed resources.

Conservation of green fodder
A large quantity of green forage is produced during rainy season, which is more than the
requirement. However, scientific method is not followed for conservation of green grasses.
About 80 % green grasses are harvested for hay making from October to December when
these grasses become mature containing more amounts of dry matter and less quantity of
nutrients.  

Silage
The most economical method of raising livestock is to feed them on grasses and legumes
directly from the field. However, seasonal influence limits the supply of these feeds at a
uniform rate throughout the year. Therefore, it is necessary to conserve fodder as hay or
silage for use during lean period. Silage is green material produced by fermentation of green
material fodder crop retaining the high moisture and nutrient content. Fresh fodder when
packed in a container and allowed to ferment under anaerobic condition produces some
volatile fatty acids, which preserve the forage material as silage for a long time with
minimum loss of nutrients. Crops rich in soluble carbohydrate  like maize, jowar, bajra, oat
are most suitable for silage making.

Hay
A method of conserving green crops is that of hay making. The aim of hay making is to
reduce the moisture content of the green crop up to 15-20 per cent to inhibit the activity of
microbial enzyme in plants. According to the type of forage, which is dried, hay is
categorized as leguminous and non-leguminous. Among the leguminous plants Lucerne is
the most suitable for hay making because of its higher DCP (14-15 %) and TDN (50.0 %).
Berseem and cowpea are difficult to convert into hay because of higher moisture content and
leading to fungus growth. Secondly, at early stage berseem stem is hollow, while cowpea has
very thick stem both of which makes drying difficult. Besides, non-leguminous plant hay has
less protein, minerals and vitamin content compared to leguminous hay. If hay is made from
the mixture of grasses and legumes, it would be of a better quality as compared to either
grass or legume alone. 
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Conservation of Herbage as Haylage 
A technique that has been developed to prepare haylage in polythene bags of 60-80 kg
capacity. During the month of August, grasses are cut at pre bloom stage, chaffed into 1-2
inch pieces and allowed withering for 2-3 hours. Then 4-5 per cent molasses plus 0.1 per
cent urea is added in the chaffed grass and thoroughly mixed. The mixture is then tightly
packed in polythene bags. The mouth of the bag is sealed with one inch wheat bhusa then
with wet soil and finally pasted with cow dung, to make the upper surface dome shaped.
After one month, when crack appears on top, it is again plastered with cow dung. A haylage
becomes ready within 60-90 days. This method preserves the grasses with all the nutrients
in succulent form as compared to low quality hay prepared by the farmers. Haylage from
maize tops can also be prepared in this manner to preserve the nutrients after harvesting of
cobs. 

Straw Treatment
Improvement of crop residues through urea ammoniation is one of the most widely studied
and documented technologies with beneficial results. While the technology has been quite
successful in China, the same is not true in India in spite of several attempts.
Adoption of this technology in India will have far reaching impact on the resource utilization
and productivity. Even a small improvement will have a larger impact, as crop residues
constitute bulk of the ration. There is a need to critically review the entire approach and
identify the constraints and address them to popularize the technology.
The technology of roughage processing and complete feed technology has ample scope in
Indian context as roughages account for major share of feed resource. These technologies
not only improve the nutrient utilization and productivity but also facilitate in achieving feed
security through easy movement of bulky roughages. The technology of complete feed is
catching up and one of the private firms has successfully commercialized the technology and
has sold more than 20,000 MT of feed (Zombade, 2004). Wider adoption of this technology
has been restricted mainly due to

� High initial investment in machinery and industries has to be located in areas
where roughages are available in abundance to facilitate easy transportation

� Process standardization and manufacturing suitable diet combinations for
different livestock categories

� Absence of regulatory mechanism and standards for ensuring quality and
safety of complete feeds

� Lack of awareness amongst farmers about the advantages of complete feeds.
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Bypass Nutrient Technology
This is used in ruminants where in the protein in oilcakes and energy of fats is utilized
efficiently leading to higher production. Bypass protein ration in lactating crossbred have
improved milk production under Indian conditions and is even beneficial for medium
producing animals (Sampath, 2004). Similarly, bypass fats have relevance under Indian
situations as the diets are generally low in energy and for medium and high producers
supplementing bypass fats can significantly improve the production (Walli et al., 2004). 

Genetic and Biotechnological Approach
Use of biotechnological tools for improvement of crop residues and efficient utilization of
nutrients through genetic manipulation of rumen microorganisms has been one of the most
widely pursued approaches in recent times. It has been often projected that biotechnological
approaches would bring in a major breakthrough and this would be the future direction of
research. Treatment of crop residues either through solid-state fermentation or through
enzymatic treatments aims at loosening of lingo-cellulose bonds, thereby making the tapped
energy available for animals. This also improves the nutritive value of crop residues.

Fungal treatment of poor quality crop residues through aerobic fermentation has been tried
earlier for lignin bio-degradation and protein enrichment. However, use of this technology
for treating the substrate in bulk has not been successful and the technology has also failed
in reaching to the field on commercial scale due to several constraints. Most of the
biotechnological approaches are capital intensive and time consuming. Further, those that
attempt to alter the genetic make up of plants/microbes have limited success rates.
Translation of success at laboratory levels to commercial or field level would be a major
challenge looking into cost economics and magnitude of infrastructure requirements. 

Huge investments are being presently made for exploiting biotechnological approaches to
improve nutrient utilization of cop residues and for genetic manipulation of rumen microbes.
A clear cut time frame has to be drawn out for pursuing this approach. If suitable
technologies, which could translated on commercial scale cost effectively, do not emerge
within a set frame, it may not be prudent to pursue this approach any further. Detoxification
of anti-nutrients in non-conventional feed resources like castor and Jatropha cake is an
important area where biotechnology can really contribute in improving the feed resources.
Developing genetically modulated crops having low lingo-cellulose complex resulting in
efficient utilization of fibre for energy is another area that needs to be focused. Looking into
the importance of feeds and their impact on livestock production there is a need to establish
a National Livestock Feed Bureau. This would facilitate in making the livestock sector more
vibrant and sustainable. The bureau would look into the issues of 
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a)   Assess the potential feed availability and work out the adequacy of the 
feeds  for different regions

b) Assist the government in taking policy decisions regarding export and import
issues and market intelligence

c) Coordinate with state developmental agencies in enhancing livestock
productivity

d) Forecasting of natural calamities on impact on the livestock and take
appropriate action in advance

Forage Production
It is estimated that in India, 22.7 % of the total land area is under forest, around 17 million
hectares are under common grazing lands or waste lands and some 10 million hectares are
under road sides, railway lines and canal banks. The total cultivated area comprises of 142.5
million hectare and out of it more than 50 per cent is under rainfed conditions. In the recent
years, crop/ forage scientists in India have succeeded in developing a number of high
yielding varieties and models of intensive forage cropping which are capable of maximizing
forage yields per unit area per unit time. Forage breeding and agronomic researchers have
now become need based and area specific. 

A good number of varieties and cropping systems are available to suit specific environment
conditions. Intensive rotations have been evolved to ensure higher forage yields to sustain
feeding of increased number of milk animals without any extension of area under forage
production. Under such conditions where availability of additional land is a constraint or
supply of inputs is limited, moderately higher forage yields can be obtained with the help of
new cropping systems. Introduction of forage crops in grain crop rotations, inter cropping
forage legumes/ cereals and grasses in the inter spaces of long duration crash crops and
plantation crops has also been successfully designed and demonstrated. 

Dual purpose varieties for feed-cum-fodder, fodder-cum-feed or fodder-cum-concentrate
productions are also available. Certain hybrids of perennial cultivated grasses with erect
growth habit have been especially developed for intercropping with the cash and food crops.
Forage sorghum which contributes almost 70-80 per cent of the total forage production
during Kharif season (June-September) has an important role to play in the maximization of
forage yields. Several extra tall forage sorghum varieties having potentials to perform well
even under low input, un-favourable soil and climatic conditions are now available. 
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Table 19. Average area under fodder crops in different regions

Source: Unit Level Data of NSSO, 54th Round, Common Prpperty Resources, Sanitation and Hygiene Services 

Forage Crops for Rainfed Areas
Forages are cultivated in about 8.3 million hectare only, but the situation under rainfed
condition is highly critical as the rainfed farmers give greater preference to food crops.
Rainfed region accounts for 22 per cent of fodder area of the country, while supporting 54
per cent of the livestock units. The area under fodder crops has remained more or less static
during the last few decades. The gap between the demand and supply of fodder is increasing
due to competing pressure on land, shift in acreage from cereals to other crops and
diversified use of agricultural residues. The availability of fodder is mainly through jowar
(sorghum) kadbi or through wheat straw. The most common practice in the rainfed areas is
to cut the seasonal grasses or the grass called ‘haryali’ growing on field bunds. But these
straw/grasses do not meet the nutrient requirement of milch cows. 

Under the kharif season, the important fodder crops are maize, jowar, bajra and dinanath
grass among the cereals. Dinananth grass has a preference over the rest of cereal crops as it
requires minimum input in terms of fertilizer and even can be raised on poor marginal soils.
In legumes the important ones are cowpea, cluster bean (Guar) field bean and mucana. For
rabi season (October-December) the choice is very limited. Among the cereals it is barley
and in legumes it is senji (Indian clover). In non-legume sector the crops are sarson
(mustard) and safflower. In rainfed conditions it is generally advocated to go for mixed
cropping of cereal and leguminous fodder crops for balance nutrient output per unit area per
unit time. In kharif it is generally recommended to raise jowar + cowpea or bajra + guar as
the most ideal mixed cropping system. In rabi the choice is very limited to barley + senji or
to some extent barley + safflower. Attempts were also made to grow year round fodder
production comprising of perennial fodder crops like hybrid napier and subabaul. Both being
perennial in nature, and require limited amounts of inputs; farmers can successfully plant
these in a limited way under rainfed conditions (Gill, 2004). 

Regions Average gross cropped Area under fodder Share of fodder in 
area (ha) (ha) GCA (per cent)

Arid 3.66 0.14 3.82
Coastal 0.49 0.01 1.23
Hill and mountain 0.78 0.01 1.56
Irrigated 1.21 0.05 4.12
Rainfed 1.22 0.01 0.98
All-India 1.14 0.02 2.26
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The fodders are mainly of two types, leguminous and non-leguminous. Again, these can be
divided into a) annual b) perennial and c) fodder trees
Non leguminous fodders 

Annuals 
Jowar (Sorghum bicolor)
Grows quickly and gives more yields. Palatable and ideal for preparing silage. Can be
cultivated as rainfed. MP chari, SSG 59.3 are new promising varieties. These will give 2-3
cuttings in irrigated conditions; first cutting within 50-60 days and second cutting within 40-
45 days after the first cutting. These varieties yield up to 16 tons/acre.  

Maize (Zea mays)
Can be cultivated throughout the year in irrigated land or can be cultivated as rainfed.
Requires 25-35 kg seed per acre and yields 16-25 tons of fodder per acre. Ideal for silage
making. Gives first cutting in 3-31/2 months.  

Teosinte
It is a maize variety. Ideal for silage making. It can resist drought conditions and so can be
grown in low rainfall areas. With seed rate of 15-20 kg it yields 15-25 tons per acre. It gives
first cutting within 55-65 days and 2nd cutting six to seven weeks later. Besides these
varieties described above, some other crops like bajra, barley and oats (Avena sativa) can
also be grown for fodder. 

Perennials
NB-21
It is a high yielding hybrid variety evolved by crossing napier and bajra and can be grown
in all types of irrigated lands. Low lying areas are not suitable. Propagation is by grafting of
stem pieces. Requires 10,000 to 12, 000 pieces per acre. Gives 7-8 cuttings per year. Yield
will be about 90-100 tons per acre. Can be kept on field for 3-4 years. 

Para grass
This can be cultivated in water logged soils. Propagation is by grafting stem pieces. Requires
about 30,000 pieces per acre and yield will be about 30-40 tonnes per acre/year. Gives its
first cutting in 60-70 days and subsequent cuttings in 30-40 days thereafter. Besides these,
Guinea grass, Anjan grass can be cultivated as perennial fodder. 

Leguminous fodder
These will store nitrogen in the land and so need no nitrogen fertilizer. These will reduce the
N requirement of other crops cultivated along with or after these crops. These are highly
palatable and can be cultivated into hay. 
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Annuals
Cowpea (Vigna unguiculata)
Can be cultivated as mixed crop along with jowar, bajra, NB-21. If grown separately,
requires 20-25 kg seed, but if grown as mixed crop, 7-8 kg of cowpea has to be mixed with
17-20 kg of non-leguminous fodder seed. Yield will be about 25 tons per acre. First cutting
comes in 70 days. Ideal for cutting at flowering stage.

Berseem (Trifolium alexandrium)
Highly palatable. Can be fed to any extent without any deleterious effect. It has to be grown
in cold climate in between  September and March. Requires sowing of 10 kg seed in
September. It gives first cutting in 2-3 months and subsequent cutting for every 30 days.
Yield will be about 25 tons per acre. Can be used as hay also. It is better to cut it about 3”-
4” above the ground level. Besides the above fodder, horse gram, soybean, guar, sunhemp
can also be cultivated.

Perennials 
Lucerne (Medicago sativa) can be cultivated for 2 years. Requires 8-10 kg seed per acre. It
gives first cutting in 60 days and subsequent cutting in 30-40 days. Yield will be 25-30 tons
per year. Can be used as hay. It has to be cut in the flowering stage. The part that comes out
of the ground is called crown and buddings will come from this part and hence require
cutting 7-8 cm above the ground level. The plant stores the food materials in the crown. It
should not be fed more than 7-8 kgs per day for adult cattle since the animal is tend to
develop bloat. Normally 8 kg Lucerne can be divided into two parts and fed morning and
evening. Apart from this, Siratro, Kudju and Stylo can also be cultivated. 

Table 20. Yields of some of the fodder crops

Source: Bhendia 

Botanical Name Common name Yield 
Stylasanthes hamata Carribean stylo var verano 500-600q/ha/year (fodder) 

250-300 kg/ha (seed)
Macroptilium atropurpureum Siratro 80-90 q/ha/cutting 

30-40 tonnes/ha/year
Centrosema oubescens Centro 60-80 tonnes/ha/year
Stizolobium deeringianum Velvet bean 400-450q/ha
Guinea grass Hamil 600-700 tonnes/ha/year
Leucaena leucocephala Subabul 25-33 tonnes/ha (leaves +twigs)



31

India

3.8 Fodder Resources for Lean Period
The gap between the supply and demand of feed resources can be bridged through proper
utilization of available feed and fodder resources such as crop residues, tree leaves, dry
grasses and forest byproducts. The management of waste lands by introducing perennial
grasses and legumes may also be helpful in meeting the feed resource requirement. Besides,
industrial by-products and wastes can be utilized fore this purpose.

Top feed resources
The tree leaves and shrubs contribute about 30 per cent of the total supply of green forage
during scanty period and animals are solely dependent upon the feed resources. The surveys
conducted have shown that some of the unplanted trees and shrubs are also found in
pasturelands. These are good source of green and dry leaves forage for animals. The most
common tree and shrubs species found on common lands are Kalikheri, Kakera, Jharberi etc.
Among the planted tree maximum protein  is seen in Ailanthus excelsa (19.87), followed by
Albezia lebbek (16.80) and Prosopis cineraria (13.98) leaves.

Table 21. Dry leaf production and protein content of different fodder trees and shrubs
in semi-arid conditionz

Source: Meena (2005)

In arid districts of India, crop residues constitute about 85 % of the total feed availability.
Some of these crop residues like wheat and rice straws, sorghum and maize stalks and after
harvest the remaining part of legume and pulses may also be utilized by proper grinding and
processing. Wheat and rice straws can be enriched with urea treatment to increase their
protein value. On farmers’ field, the trials on enrichment of wheat straw through urea
treatment have been found quite acceptable for animals. Cenchrus ciliaris hay was also
enriched with urea treatment to improve its quality and palatability. Chaffed bajra straw,
when treated with urea has also been found acceptable to sheep. Similarly, millets, sorghum
and barley straws and gram, guar (Cyamopsis tetragonoloba) and moth bhusa can also be
tried for small ruminants. Tree leaves mixed with crop residues can also be fed to small
ruminants as pelleted complete feed. 

Tree/ shrub species Dry leaf yield (kg/plant/lopping) Protein content (%)
Ailanthus excelsa 10-12 19.87
Azardirachta indica 7-8 14.50
Prosopis cineraria 8-9 13.98
Acacia nilotica 5-6 14.00
Albizia lebbek 9-10 16.80
Bauhinia racemosa 0.5-1.0 15.36
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Root Crops
Root crops like turnips, fodder beat and carrot are used extensively in India during winter
season, when other succulent fodder resources are not available in plenty. The main
characteristics of root crops are their high moisture content (75-90 %) and relatively low in
crude fibre content (5-11 %) on DM basis. An important root crop in south India is tapioca
(Manihot utilissma L.) which is mainly grown in the state of Kerala. The yield of tapioca
varies from 500-600 q/acre. Tuber is also used industrially as a source of starch. 

Sugar Cane Tops
Sugarcane tops are available in abundance during cane crushing seasons in different parts of
the country. However, only a fraction of the total produce is utilized as feed for livestock.
The rest of it either waste or used for manufacturing sugar. Sugar cane tops can be utilized
economically by converting them into silage and feeding to cattle during scarcity period.
These are quite palatable and can also maintain cattle for a few moths as a sole feed during
scarcity period. It serves as roughage in conjunction with concentrate. The silage contains
0.5 per cent DCP and about 48.0 per cent TDN. 

Sugar Cane Bagasse
Sugar cane bagasse is the fibrous residue of sugarcane stalks after the juice has been
extracted from sugarcane in sugar factories. Mainly two varieties are available namely fine
bagasse and coarse bagasse. The chemical composition of fine and coarse bagasse depend
upon the place of production.  

Sea Weed
India has a long coastal area where different varieties of seaweeds are available in plenty.
Some weeds are rich protein while others are in minerals. Sea weeds can be used to feed
animals along with dry bhusa and other concentrate ration during the lean period. The sea
weeds are mostly rich in protein which ranges from 9-20 per cent while the extracted variety
of sea weed meal contains more protein but less minerals.

Fine Coarse
Crude protein 2.23-4.74 1.76-3.32
Crude fibre 36.52 42.1
Crude fat 0.51-1.68 0.53-6.87
Ash 2.68-3.49 1.81-2.58
Nitrogen free extract 51.98-54.8 50.39-54.54
IVDMD 19 20
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Future Strategies
Due to increasing pressure of human population and limited arable land, it will not be
possible to bring about a significant increase in the area under forage cultivation. Some of
the strategies that could be adapted are 

�Maximize forage yields within the existing area under forage crops by
introducing high yielding forage varieties and improved cultivation
practices

� Utilize available land resources within and outside cropped area for
cultivation of forage crops, fodder-cum-fuel tress and establishment of
silvi-pasture

� Reduce wastage of fodder by adapting improved methods of fodder
conservation storage and feeding

� Emphasize more efficient utilization of crop residues through such simple
chemical treatments which can be adapted under village conditions without
any harmful effects on animal and human health

� Popularize fodder cum food, food cum fodder varieties of cultivated forage
crops in rainfed area

� Introducing forage crops of high compatibility in orchards, long duration
pulses/ cash crops.

4. IMPORT AND EXPORT OF AGRCICULTURAL COMMODITIES
Considering the projected demand and supply of grains and oil cakes by 2020 (29 vs. 12.2
and 32 vs. 12.5 million tonnes, respectively) it may be inevitable that the country has to
resort to importing of these feed resources. Another reason, which is likely to influence the
dependency on import of grains and oil cakes for livestock feeding, in that much of the grain
from intensification of land use resources may probably go toward meeting the increasing
demand for food crops. Currently there is no import of animal feed as such in to India.
However, the country does import certain chemicals, amino acids, feed additives and
supplements needed for poultry and aqua feed. 

With expansion of world market and free trading, prices of imported commodities may be in
alignment with prevailing domestic prices and under such situation, import of feed
ingredients for livestock feeding may be more economical. Sustaining livestock productivity
in future through import of feeds has to be viewed from 1) benefit-cost ratio of producing
livestock products by import of inputs with regard to inputs coming domestically 2) health
hazards and spread of livestock diseases through imported feeds 3) quality assurance and
regulatory and regulatory mechanism for assuring quality and safety of feed/food
ingredients.
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Table 22. Value of export and import of selected commodities in agriculture
(in million Rupees)

Source: Agricultural Statistics at a glance, 2006, Directorate of Economics and Statistics, Ministry of
Agriculture, Govt. of India (website: http://www.dacnet.nic.in/eands) 

5. SCENARIO OF IMPORTS AND EXPORT OF LIVESTOCK PRODUCTS 
Table 23. Performance of livestock exports and imports in India, 1994-2006

Source: Directorate general of commercial intelligence and statistics. Monthly statistics of the foreign trade of India, ministry
of commerce and industry, Govt. of India, National Accounts statistics, Central statistical organization, Govt. of India 

India was a net importer of livestock products till 1985. This scenario changed sharply after
1985 indicating the tremendous export potential of this sector as exports exceeded imports
sizably. The share of livestock exports in the agricultural exports increased from 3.22 per
cent in TE 1982 to 3.59 per cent in TE 185, which declined to 3.10 per cent in TE 1988 and
again increased to 4.01 per cent in TE 1991. 

Product description Value of export Value of import
2005-2006 2006-2007  2005-2006 2006-2007

(April-June) (April-June)
Live animals 265.5 82.8 91.4 28.2
Meat and edible meal 27294.7 7252.6 19.8 7.2
Dairy products, birds, eggs 11067.8 1677.3 410.8 147.2
Products of animal origin 1819.6 493.4 537.5 159.9

Triennium Livestock Livestock Trade Share of livestock exports Share of livestock exports 
average Export import Balance (per cent) (per cent)
(TE) (million (million 

US$) US$)
Total Agricultural Livestock Total Agricultural Livestock
exports Export GDP imports import GDP

1985 84.2 111.2 27.0 0.89 3.59 0.88 0.75 8.95 1.16
1988 81.2 66.8 14.4 0.79 3.10 0.65 0.41 7.43 0.53
1991 121.7 40.3 81.5 0.75 4.01 0.75 0.19 4.65 0.25
1994 135.0 12.9 122.1 0.69 3.77 0.89 0.06 2.62 0.08
1997 229.3 14.4 215.0 0.75 3.93 1.17 0.04 1.12 0.07
2000 255.4 28.0 227.3 0.73 4.07 1.17 0.06 1.16 0.13
2003 378.0 22.1 355.8 0.80 5.86 1.63 0.04 0.94 0.10
2006 676.0 25.3 650.7 0.81 7.44 2.39 0.03 0.71 0.09
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The share of livestock exports hovered around 0.7 to 0.8 per cent till TE 2006. The share of
livestock imports has consistently declined over time, from 13.5 per cent in TE 1982 to 0.71
per cent in TE 2006, it is negligible in total imports and livestock GDP. It is evident from the
trends in trade indicators that performance of livestock exports has been noteworthy. The
liberalization policy initiated in 1991 seems to have further improved the performance of
livestock exports.

Table 24.  Average annual value and composition of exports of livestock products and
their growth rates

Source: Directorate general of commercial intelligence and statistics. Monthly statistics of the foreign trade of
India, ministry of commerce and industry, Govt. of India, National Accounts statistics, Central statistical
organization, Govt. of India 

The average annual livestock exports have increased remarkably from US $ 82 million in TE
1985 to US $ 674 million in TE 2006.  The bovine meat, diary products, eggs, other animal
products and to some extent, hides and skins have shown promising results during this
period. The bovine meat has been the most dominant component of the livestock products
exported from India, especially since TE 1988. The current contribution of bovine meat in
the total foreign exchange earnings from livestock sector is about 66 per cent, that is nearly
fifteen times of the exports in the TE 1982. It is followed by dairy products, eggs and other
edible animal products like swine meat, sheep meat and poultry meat which have contributed
about 13 per cent, 9.2 per cent and 3.4 per cent to the total earnings from the livestock
exports in TE 2006 (Kumar et al., 2007). 

Average annual value and composition of exports of livestock US $
Item 1985 1988 1991 1994 1997 2000 2003 2006
Live animals 7.15 1.25 0.50 0.84 1.42 0.86 1.62 5.56
Bovine meat 1.34 18.14 67.36 80.13 149.09 173.65 270.17 441.39
Swine meat 0.00 0.63 0.00 0.02 2.71 0.26 0.39 0.61
Sheep meat 22.23 18.59 16.13 15.65 18.68 18.64 10.48 20.06
Goat meat 0.00 0.04 0.06 0.18 0.68 0.38 0.31 0.22
Poultry meat 0.04 0.02 0.00 0.10 0.02 0.02 0.21 2.93
Eggs 0.75 0.30 0.72 3.94 12.61 18.44 29.57 61.96
Dairy products 2.31 3.20 1.49 3.46 7.67 6.56 29.48 85.73
Hides and skin 0.00 1.93 6.20 5.90 7.13 5.43 6.40 14.71
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Table 25.  Average annual value and composition of imports of livestock products and
their growth rates

Source: Directorate general of commercial intelligence and statistics. Monthly statistics of the foreign trade of
India, ministry of commerce and industry, Govt. of India, National Accounts statistics, Central statistical
organization, Govt. of India

The total imports of livestock products over the period 1980-2006 have been depicted in
Table. These fell drastically from US$ 1426 million in TE 1982 to US$ 129 million in TE
1994 but showed sign of little revival thereafter. In 2006, the total livestock imports were of
about US$ 254 million. In the post 1997 period, some rise has been recorded in the import
of dairy products. It had fallen sharply by about 30 per cent during 1980 to 1997, and
depicted a rise till TE 2000 and a fall in TE 2003. The decline in import of dairy products
could be attributed to the success of operation flood programmes initiated during late 1960s
to achieve self-sufficiency in milk production and canalization of dairy industry till 1992.
However, the rise in import of dairy products could be attributed to the commitment of India
under WTO to eliminate the non-tariff barrier on imports of dairy products (Kumar et al.,
2007).  

Food Safety Issues in Livestock in New International Trade Regime
Food safety issues are becoming a major concern in the export of food commodities from
India to developed countries. India has been facing increasing number of non-tariff measures
in its major importing countries. The food products refusal during April 2006- March 2007

Average annual value and composition of imports of livestock US $
Item 1985 1988 1991 1994 1997 2000 2003 2006
Live animals 5.28 14.17 7.30 9.21 9.55 5.00 4.69 12.09
Bovine meat 0.00 0.12 0.03 0.02 0.03 0.02 0.03 0.36
Swine meat 0.00 0.00 0.00 0.00 0.06 0.01 0.22 1.22
Sheep meat 0.00 0.02 0.04 0.00 0.02 0.15 0.11 0.52
Goat meat 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.01
Poultry meat 0.00 0.00 0.00 0.02 0.02 0.02 0.24 0.29
Eggs 0.46 0.22 0.00 0.00 0.00 0.61 3.92 6.83
Dairy products 1117.9 650.7 349.4 109.7 98.3 204.9 96.7 151.7
Hides and skin 0.00 0.44 3.87 0.00 0.00 3.53 3.24 4.50
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accounted for 54 and 97 per cent, respectively of the total imports refusal by US and Japan. 
India has faced the highest number of refusals of its food exports consignments after Mexico
and it accounts for more than 13 per cent of the import consignments refused by US. The
major reasons for the refusal of Indian consignments were microbial contamination, in
sanitary conditions, inadequate labeling/ inappropriate information and unsafe additives.
However, the share of meat and meat products including poultry products and dairy products
is around 5 per cent of the total refusals of food products export from India to these
countries. India’s export of livestock products are concentrated mainly on middle east and
east Asian countries where the norms are not very stringent. Hence, adhering to the standards
are important challenges for the livestock exports from India wherein compliance of food
safety regulations is a dire necessity for expanding its trade wings and to realize a higher per
unit value.

6. CONCLUSIONS
� The livestock composition has changed in favour of milch animals and the

percentage of crossbred/ improved animals has been increasing. Wide regional
diversities have been observed in the adoption of crossbred/ improved cattle. The
imbalance in the concentration of livestock and availability of fodder resources in
different regions is clearly visible and hampering the prospects of livestock
development in different regions, which is a major source of livelihood for the
landless, marginal and small farmers. There is a clear need to augment feed and
fodder resources to keep the process of livestock growth going. The expansion of
area under irrigation and fodder cultivation is particularly important for rearing of
cattle and buffalo. The potential for increasing proportionate area under cultivation
seems to be limited in view of the primary food security concerns and the
dependence of the livestock for its feeding requirement has been mainly on crop
residues. Thus, the qualitative and quantitative improvement in the crop residues
assumes importance for further growth and development of livestock sector.

� Livestock production is growing faster than other agricultural sub-sectors, and it is
predicted that by 2020 livestock will produce more than half of the global
agricultural output in value terms. The implications of such dynamic developments
on national and international public goods, such as sustainability of the natural base,
public health and social equality are potentially very substantial; there are therefore
commensurate risks to be dealt with, but also opportunities to be exploited.

� Even though the trend in growth of livestock population is towards stabilization in
numbers, there would be a significant shift in the composition of livestock.
Proportion of crossbred cattle and buffaloes with higher production potential is
likely to increase over the years
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� Number of indigenous cattle population, especially male population would continue
to decrease. However, dependency on animal draft power would continue in pockets
of rainfed and arid ecosystems. In such pockets significant reduction in indigenous
male cattle population cannot be expected.

� Sustenance of small ruminant production on extensive systems would be much
difficult in future. A shift to semi-intensive/intensive production has to be
considered.

� Large scale to very large scale integration in poultry sector in all the ecosystems is
to be expected over the years. Similarly a gradual shift from extensive system to
semi-intensive/ industrial system in dairy sector is anticipated

� Feed resources available would be almost sufficient to meet the dry matter
requirement. However, meeting of protein and energy requirement would pose a
great challenge in future.

� Considerable variation exists in availability of feed resources across different
ecosystems. Emphasis on growth of various livestock production systems is to be
considered along with type of feed resources available locally both in quantitative
and qualitative terms.

� Approach of expansion of land area for increasing cultivated green fodder
availability may not be a viable proposition. Alternate approaches like
intercropping, silvipasture and other systems need greater focus.

� Biotechnological approaches for improvement of nutrient availability of crop
residues have to be evaluated from benefit- cost ratios and feasibility of large-scale
commercial application.

� Meeting out the future requirement of major energy and protein sources like maize
and soybean meal for poultry, dairy and aqua sectors is a serious concern. Given the
present trends of production and yield levels of these major feed ingredients, there
is a distinct possibility that the country may have to import these ingredients to meet
the need of the feed industry. 

� Modern feed technological approaches like by-pass nutrient technology and
complete feed technology are to be taken up on a large scale for efficient utilization
of existing feed resources. Steps are needed for its effective implementation at the
field level.

� For achieving livestock feed security in the country, a national feed grid has to be
developed and efficiently implemented on priority.
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CHAPTER I

Introduction, a Short Description of Country and Contribution of
Livestock and Poultry Sector to the National Economy

1. INTRODUCTION
Nepal is a landlocked country, where the hills and mountains occupy about two-thirds of the
total land area. It has diverse agro-climatic and socio-economic characteristics but suffers
from limited communication and transportation networks both internally and externally. The
population is 26.4 million (MoAC 2007). It lies along the slopes of the Himalaya between
China and India with a land area of 147181 km2 being 800 km from the east to west, and
from 144 km to 240 km north to south, between 80 0 – 88 0 E and 260 - 310 N. The country
borders India to the East, South and West and China to the North (Figure 1.1). The elevation
ranges from 66 m to 8848 m above the sea level.

Sixty five percent of the total population derives their livelihood from agriculture, which is
mainly subsistence-oriented and crop-livestock or crop-livestock-forest integrated farming
systems. About 31 percent of the population lives below poverty line, 70 percent of the farm
families hold less than one hectare of land and more than eighty percent of the total
population lives in the rural areas.  Livestock sector contributes about one third to
agricultural GDP and four percent to national export. The country is rich in both biodiversity
as well as socio-cultural and ethnic diversity.

1.1 Physiographic Regions
Nepal is divided into five
physiographic regions and three
agro-ecological zones: which
are almost parallel to each other,
running from the west to east.
They are: the high Himalayan
region, high mountain, middle
mountain, Siwaliks and Terai
(Figure 1.1).
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1.2 High Himalayan Region: This region is always covered by snow occuping 23.7% of
the total land – 3 447 500 ha. Its altitude ranges from 3 000 m to 8 848 m. The mountains
are very steep with active glacier systems. This region falls largely within the alpine and
arctic climate regimes, so there are active glacier systems where there is enough
precipitation in high catchments. The climate is dependent on elevation and location in the
mountain massifs. The few pockets of arable land of Solukhumbu, Mustang, Manang and
Dolpa are the result of a unique combination of aspect, shelter from wind and availability of
water for irrigation. Less than 1% of the region has soil and climate suited to crop production
and then only where irrigation is available.

1.3 High Hills (or Mountain) Region: The altitude of this region ranges from 2 000 m to
2 500 m and it lies below the permanent snow line. This region occupies 2,899,500 ha
making up 19.7% of the country. It has a cool climate and receives heavy to moderate snow
in the winter. Mountain slopes are very steep but there are some flat valleys as well. This
region borders the Middle Hills to the south and the high Himal to the north. When snow
melts, the mountains are covered with thick grasses and livestock like sheep, yak, and other
mountain animals graze in this region. In the valleys, in summer, one crop a year can be
harvested. The crops are potato, naked barley, buckwheat, and maize. Food grown here is
not enough to support the population.

1.4 Middle Hills (or Mountain) Region: This region includes a wide range of
physiography. Its area is 4 350 300 ha; about 29.5% of the area of the country. Mountain
peaks range up to 2 000 m with narrow river valleys. The mountains are the Mahabharat
range. The climate ranges from warm subtropical to warm temperate. The higher peaks
receive occasional snow whereas some lower parts receive occasional frost in the winter,
which causes damage to crops. Soils are extremely variable because of the differences in
bedrock, geomorphology and microclimate. It produces most of its food, yet food is always
transported from surplus regions to this area. It is intensively cultivated and is a home for
more than 60% of the population. Subtropical dense forest occupies the non-agricultural
land.

1.5 Siwalik Region: This region lies at the foot of the Mahabharat range. Its area is 1888600
ha, 12.7% of the total land. Altitudes range from 300 m to 1 800 m. There are several inner
valleys or duns, which are densely populated. Because of alluvial deposition these valleys
are very fertile. The landscape is very rugged and unstable, consisting of weakly
consolidated Tertiary sediments with gentle to strongly sloping deep slopes. Siwalik soils are
unable to retain high precipitation which frequently occurs resulting in flash floods.
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1.6 Terai Region: The Terai, a flat extension of the southern Indo-Gangetic plain, occupies
2 142 200 ha, 14.4% of the country. Altitudes range from 66 m to 300 m. The region enjoys
a warm sub-tropical climate and its alluvial soils are fertile. It is the granary of Nepal.
Wherever irrigation is available, the land is intensively cultivated. A summary of the major
characteristics is given in Annex -1.1 while the area and percentage of the physiographic
regions are given in Annex - 1.2.

1.7 Livestock Sector Contribution in the Economy : The Agriculture Perspective Plan
(APP-1995–2015) has considered the livestock sector growth crucial to meet its AGDP
growth and poverty alleviation objectives. APP targets to accelerate the growth rate of the
livestock sector to 6.1 % from 2.9% at the base year in order to increase the livestock
contribution from 31% to 45% by the end of APP plan period. The contribution of the
livestock sector to the national GDP is about 12 percent. Dairy is the most important
livestock component contributing the most to the AGDP (62.7 percent of the total livestock
sector contribution), followed by meat (32.4 percent) and eggs (5.0 percent) (FAO, 2004).
Livestock plays a vital role in food security for the poor, valued for its contribution to family
nutrition, family income, as a buffer against financial risk, as a capital reserve and for social
obligation/prestige. Livestock is the only source of high value protein in the diet in the form
of milk, milk products, meat and eggs and generates cash income in rural households.
Livestock provides about 20% of the total household income in the hills from the sale of
products such as milk and meat. In aggregate, livestock contribution to the total agricultural
income is in the range of 36 - 47% in the hills and mountains of Nepal1.

Development through livestock may favor 80 percent of the rural population. Livestock are
considered one of the ‘entry points’ for programs to reach the rural poor and if correctly
oriented on small animals, it favors disadvantaged groups, such as women and poorer
farmers. Livestock development is also environmentally neutral (land stability and soil
improvement from forage; reduced pressure on grazing lands from stall feeding systems;
biogas reduces dependence on forest resources) and self-sustaining (a self renewing
resource). The livestock sub-sector review2 (ADB, 2001) concluded that, while the livestock
sub-sector is very complex, with many crosscutting issues and interrelationships with other
sectors, it is a very important part of the agriculture sector and has a key role to play in the
country’s development and in poverty alleviation. Future development must include (i) more
effective social enhancement including the role and status of women (strengthening of
farmer level organizations and self determination); (ii) institutional strengthening (changed
attitudes, improved capabilities and levels of cooperation between government service
organizations); (iii) increased commercialization involving market chain development, value
adding, import substitution, and greater role for the private sector; and (iv) improved
coordination and support amongst government, private sector and donor groups.
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Commercial livestock production is mainly small scale except for poultry. The poultry
industries are developed by the private sector with the investment of more than NRs. 16
billion in hatcheries, commercial broiler and layer farms and feed mills. Commercial poultry
industry experienced tremendous growth in 1990s. The annual growth in chicken eggs and
meat was estimated 10.5% and 18.3%, respectively up to 2001. Commercial poultry industry
has provided direct employment to nearly 65 thousand people. Growth in poultry industry
will increase commercial agricultural production, help to develop secondary industries,
generate employment and help in poverty alleviation.

Major constraints faced by livestock sector in general and poultry sub-sector in particular
are; higher production cost, unavailability of quality raw materials in fair price, lack of
quality control in input supply and final products and existing unscientific tax policy.
Livestock production in Nepal suffers from under feeding, uncontrolled breeding, and
insufficient health management. Annual off take is quite low - meat off take from buffalo is
33.4 kg, goat 5.83 kg, sheep 3.36 kg, pig 16.7 kg and poultry 0.7 kg. Annual milk production
averages 413 liter/animal for local cow and 842 liter/animal for a buffalo cow. Despite these,
there is enormous market opportunity and the livestock are considered as one of the means
of poverty alleviation (NPC, 2007).

1 Livestock Master Plan 193
2 ADB, Nepal Livestock Sector Review, RSC C10612-NEP, 2001

CHAPTER II

System of Rearing, a Comprehensive Statistics on Country’s
Livestock and Poultry Population and Production of Different
Types of Livestock and Poultry Products and also Consumption

Situation

2. LIVESTOCK POPULATION
T he availability of livestock heads per capita or per unit of cultivable land in Nepal is one
of the highest in Asia. There are approximately 7 million cattle, 4.3 million buffalo, 0.82
million sheep, 7.8 million goats, 0.98 million pigs and 23.92 million poultry birds in Nepal
(MoAC, 2007). According to the Department of Livestock Services the percentage of
developed livestock accounts for only 8.7 percent of cattle, 24.6 percent of buffalo, 4.6
percent of sheep, 6.1 percent of goat, 34.2 percent of pigs and 54.2 percent of poultry (Table
2.1). These percentages are increasing as farmers in the areas of good access and in response
to market signals introduce productive animals.
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In terms of growth of animal population in the 12 year period to 1997/98, the highest has
been of poultry (79 percent) and pigs (72 percent) while it is slower in other animals (goats
21 percent, buffalo 18 percent and cattle 11 percent). Sheep numbers are declining (due to
border disruption to transhumant livestock movement and restrictions imposed by the
community forestry user groups in migratory route), as are yak (as traditional herders are
attracted to other forms of income e.g. tourism and foreign work).
Table 2.1 Livestock Population of Nepal (2007)

Note:  * Average annual population growth rate is calculated using last fourteen years data (MoAC, 2007).  
** Animal Unit estimation is on the basis of Agriculture Sector Performance Review 2002 (Annex B3.3.2:
Ruminants feed requirements in Nepal). NA= Not applicable.

Cattle and buffalo populations are more or less evenly distributed in all development
regions. Goat populations are denser in the eastern and central region than the rest of the
country.  Almost 50% of the chicken is concentrated in the central region and 50% of the
pigs and ducks in the eastern region. By agro-ecological zone, more than 50% of the cattle,
buffalo and goat populations are found in the mid-hills. More than 50% of the sheep
population is concentrated in mid hills of the western development region, and in mid hills
and high hills of the mid-western region (Table 2.2).

Table 2.2 Livestock Distribution by Agro-ecological Zone (percent)

Source:Statistical Information on Nepalese Agriculture (2004/5), Ministry of Agriculture and Cooperative, 

Livestock species Number Average annual Percent Animal Unit
(Million) growth rate* improved

Cattle 7.04 0.49 8.7 4.930
Buffalo 4.36 2.29 24.6 3.930
Sheep 0.81 - 0.93 4.6 0.100
Goat 7.84 2.36 6.1 0.862
Pig 0.98 4.02 34.2 NA
Poultry 23.92 4.94 54.2 NA
Total 9.822

Agro-ecological zone Cattle Buffalo Sheep Goat Pigs Fowl Duck
Mountain 11.6 9.1 42.0 14.0 12.4 6.8 2.6
Hills 49.2 56.0 46.4 54.2 56.0 55.2 19.8
Terai 39.2 34.9 11.6 31.8 31.6 38.0 77.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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The ruminant population is the greatest in the Hills, followed by the Terai and is the least in
the Mountains (Table 2.2). As livestock is an integral part of the Nepalese agricultural
system, it helps sustainable hill agriculture contributing dung to support soil fertility and
providing almost all the draught power used for cultivation. Soil nutrient losses in the hills
may only be replenished by animal manure and may replace chemical fertilizers that are too
expensive to hill farmers.

2.1 Livestock Ownership
Table 2.3   Average livestock ownership (number) per household by ecological zones

Source: Livestock Master Plan, 1993; volume III; page no. 222

The average numbers of livestock per household are generally higher in Mountain
households than Terai or Hill households. Terai households generally own more cattle to
produce draught bullocks because their holdings are larger (2.58 ha.) than that of in the Hills
(1.01 ha.) or Mountains (0.83 ha.). Buffaloes are used for cultivation in the Terai (Table 2.3).
On average, 75% of the households keep cattle; about 51% keep goat and a similar
proportion of households keep buffalo and rural chicken. Livestock are potential resources
available to the poor and the near poor.  The average size of ownership per household is 3-
4 for cattle, 2-3 for buffalo, 4-5 for goats and 8-9 for backyard chicken (MoAC, 2006).
Farmers with smaller landholdings of 0.2 to 0.5 ha keep almost 25% of the livestock. About
11% of the livestock are owned by people, who have either no land or own less than 0.2 ha
(CBS, 1993). A large proportion of farmers with small areas of land or no land necessarily
depends on forests for feeds for their livestock. Major breeds of livestock are presented in
the  table 2.4.

Species Mountains Hills Terai
Cattle 6.2 4.2-3.18 7.1-4.63
Buffalo 0.6 1.8-2.01 2.0-3.21
Equines 0.9 0.06 0.02
Sheep 3.2 0.4-0.13 0.3-0.29
Goats 3.4 2.1-3.53 1.3-3.08
Sub- Total 14.3 8.56 10.72
Pigs 0.4 0.1-0.25 0.2-0.15
Chickens 2.2 3.1 3.0
Ducks 0.02 0.07 0.1
Work oxen 2.2 2.4 3.2
Buffalo bullocks for work 0 0 0.5
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Table 2.4     Major livestock breeds of Nepal

Women play a significant role in the management and care of livestock, contributing 70% of
their work effort in livestock raising. Their role is particularly important regarding day-to-
day decisions on grazing, fodder and litter collection from the forests, watering, and compost
application and the use and home-based processing of products. Growth in livestock is likely
to impact favorably on women although issues concerning their workload, responsibilities
and well being should be a prime concern. As smaller farmers and the landless tend to keep
a higher proportion of livestock, livestock development may have a desirable income
distribution effect on them.

2.2 Livestock Products Demand and Consumption Situation
The rise in human population, increasing urbanization, improvement in livelihood and
wellbeing of future Nepalese people will increase national demand of milk, meat and eggs.
The per capita consumption of milk is 51 liter per year. The milk demand will increase from
the current 1.35 million tons to 1.38 million tons in 2010 and to 1.68 million ton in 2020. It
is estimated3 that in the next decade, the milk demand in the urban sector will grow by 11.1
percent per annum (NDDB, 2001). This estimate is based on (i) trends in demand over the
last ten years for processed fluid milk, (ii) growth of urban population (5.2 percent in milk
buying municipalities) and (iii) higher income elasticity of 1.47 percent. The present growth
rate in milk production must increase from around 3 percent per annum to 17 percent per
annum (when imports are excluded) to meet the demand of larger urban centers.

The per capita consumption of meat in Nepal is about 8 kg per annum but urban
consumption exceeds 10kg/year. The rate of increase in total demand for meat has been
estimated at 2.2 percent per annum during the 1990s, which is roughly equivalent to the rate
of population increase. The growth of domestic production of meat over the same 

3 National Milk Marketing and Strategy Study, NDDB/DANIDA/ADB, 2001

Species Breeds

Buffalo Lime, Parkote, Gaddi, Terai, Murrah and Murrah crosses

Cattle Pahari Black, Terai White, Lulu, Achhame, Brown Swiss, Jersey and Holstein 
crosses

Sheep Bhyanglung, Baruwal, Kage, Lampuchre, Dhorel, Polwarth and Merino crosses

Goats Khari, Chyangra, Sinhal, Terai, Jamunapuri crosses

Pigs Hurrah, Chwanche, Nagpuri, Hampshire, LargeWhite Yorkshire, Pakhribas pig



8

Nepal

period has been estimated at 1.9 percent per annum. This trend in meat consumption is
increasing with the increase in urbanization and per capita income. There is a growing gap
between supply and demand. It is estimated4 that national meat demand will reach 453,000
MT in 2010, whereas the present level of production is below 230,000 MT (APP 1995,
MoAC, 2007). Most of the demand of meat of urban population is met through import.
About 300,000 goats, 150,000 buffalo, 46,000 pigs are imported annually mainly from India.
Similarly, about 12,000 MT of milk powder is imported annually, which is equivalent to total
volume of fluid milk being marketed through the formal sector (CLDP, 2004).

To access the benefits of WTO membership, overall investment in the agricultural sector,
including livestock, will have to improve. A better infrastructure, improved animal
productivity, improved financial systems, market information systems, and quality
certification must be in place less dependence on imports of live animals for slaughter and
milk powders, increased exports of higher value semi processed products such as dairy
products, hides and skins, an improvement in agro-processing of domestically produced
(milk, meat and fibers) and imported raw materials (e.g. wool for carpets), development of
stronger forward linkages, and the emergence of niche marketing with a higher value
addition and brand recognition are the changes that are required for meat sector
development.

2.3 Production of Livestock Products
2.3.1 Milk Production
Total milk production in 2006/07 reached 13,51,394 MT from 961,560 MT in 1996 showing
an increase of 3.68 % per annum (DLS, 2007). This increase, however, was mainly
associated with an increase in animal numbers (buffalo) and the extension of road collection
system (addition of a kilometer of road may expect to add yearly 39 MT of milk). Animal
productivity per se is quite low and has been unchanging (Table 2.5).
Table 2.5 Major livestock products produced in the country

Note: * Average annual growth rate percentage is estimated using last 14 years data.
Source: Department of Livestock Services, Annual report, 2007
4 Agriculture Perspective Plan

Livestock products Unit Production Average annual   growth rate (percent)*
Milk 000 MT 1351 3.04

Meat 000 MT 227 2.98

Eggs Million number 615 4.24

Wool MT 588 -0.44
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Only 11% of the total cattle population and 25% of the buffalo population are in milk at time.
Buffalo contributes about 70% of the total milk production. Milk from farmers at a distance
of 6 kilometers on both sides of a road possible to collect through establishing chilling
centres. Farmers supplying milk to chilling centers along the line of a road have difficulties
selling their milk in the flush season due to “milk holidays” (non-collection days).

2.4 Meat Production
In 2006/07, total meat production reached at 227,105 MT with an annual growth rate of 3.2%
in the previous decade. Buffalo is the major meat source (65%), followed by goat (20%). Pig
and poultry each contribute 7% of the total meat production (Table 2.6 and Figure 2.1). The
annual total meat off take is low, comprising buffalo 34.5kg, pig 16.7 kg, goat 5.8 kg, mutton
3.4 kg and chicken 0.7 kg. The supply and demand gap has resulted in an increased import
of live animals such as, buffalo and goats mainly from India to meet the urban meat demand.
Major issues in the meat sector are the hygienic processing and marketing, and organized
marketing of slaughter animals.

Table 2.6 Meat production in Nepal, 2006/07

Source:  MOAC, 2007

A key strategy in livestock development is to improve animal productivity ahead of any
increase in animal numbers. Reducing grazing pressure and minimizing the cost of
production are inherent in the strategy. This means that market opportunities have to be
defined before livestock improvement activities are attempted, otherwise farmers will not be
able to support input costs (health,  management, nutrition etc.) necessary for improved
productivity.

Category Meat production Percentage By Ecological region (Percent)
(000 mt) Mountain Hills Terai

Buffalo 147.00 64.70 63 68 61

Sheep 2.74 1.25 7 1 0.5

Goat 44.93 19.79 17 14 26

Pig 16.03 7.06 7 8 7

Chicken 16.12 7.10 6 9 6

Duck 0.23 0.10 0.01 0.05 0.2

Total 227.10 100 100 100 100
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Figure 2.1 Trend of Poultry Population growth during 1965-2005 (in millions)

2.5 Animal Rearing Systems
Ruminant management is governed by factors such as cropping intensity, availability of
forest resources, animal species and productive stage, the overall farming system of the area,
labor availability and animal numbers per household. Rearing of ruminants in particular, is
dependent upon the overall farming system (Figure 2.2). In Nepal, three traditional
management systems predominate they are;

Figure 2.2  Interrelationships between components of farming systems
(Source: Adopted from Livestock Master Plan)
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2.6 Transhumant System
This system is adopted in high Himalayan areas where herds of yaks, chauries (yak-cattle
crosses), cattle, sheep, goats and horses migrate from one place to another throughout the
year. Livestock move together in an annual cycle according to availability pasture and the
weather conditions at different altitudes. Yaks occupy an ecological niche at high altitudes
(3000–5000 m), chauries move between 1500 and 4000 m, while cattle move between 2000
and 3000 m. In contrast, sheep, goats and horses are more adaptable and move between 1200
– 4000 m. Vegetation at higher altitudes is only accessible for grazing in the summer (July-
September). Thereafter, herds are moved to lower areas in the  winter (December - March);
however, yaks are adapted only to cold climates and are seldom taken below 2500 m. This
system utilizes forage resources from the alpine pastures during the monsoon, and crop
stubble and fallow land in the winter. During upward and downward migrations
undergrowths in the forest region are the major forage source. Livestock provide milk and
fiber and their dried manure is a major source of energy for cooking. Goats and sheep supply
meat and fiber. The use of yaks, mules, sheep and goats for trading and transport of basic
inputs provides an important source of income.

2.7 Sedentary System
In this system, livestock make grazing forage from the village and return in the evening. The
main grazing areas in the summer are scrubland and community grazing land around a
village. The sedentary population consists of working  oxen (draft animals), dry buffaloes
and a small number of cattle. This system prevails in the lower altitudes of the hills
(900–1000 m) and utilizes all the available forage in and around villages. Cattle, buffalo and
goats are the main grazing livestock. Forages include: grazing in the forest, on cultivated
land after harvest, and fallow land; also crop residues from paddy, maize, millet, wheat,
mustard, soybean and vegetables; grass gathered from terraces and forests; as well as tree
fodder gathered from farmer-owned trees and forest trees. The grazing area is usually
degraded and gully formation and soil erosion evident. Animals spend more than half their
time grazing, but most of the feed is crop by-products and tree fodder in the winter and
grasses and weeds from crop land in the summer, which is offered in the evening and
morning.

2.8 Stall-fed System
This is mainly found in the Terai and low hills (< 900 m) and peri-urban areas with milking
buffalo and exotic or crossbred cattle. It is governed both by the availability of community
grazing land and the steepness of the terrain, which may mean that other classes of livestock
are also kept under stall-feeding. The system prevails in the areas of intensive cultivation
(three-crop sites), where the availability of crop by-products is adequate to feed animals in
the winter. In addition to crop by-products, tree fodder, grasses and weeds from farm land
are an important forage source.
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The most serious limiting factor in livestock production in Nepal is the acute shortage of
forage. It is estimated that livestock are under-fed by one-third and underfeeding causes
animals to become more susceptible to diseases and parasites. In addition, productivity
indices, such as, the age of first offspring; calving or kidding interval; rate of growth; and
calf or kid mortality are all adversely affected. Considerable risk in livestock keeping would
be reduced or removed if animals are well fed throughout the year. The country as a whole
has a feed shortage of 20-36 per cent the problem being more acute in the hills and
mountains (Sherchan and Pradhan, 1997).

2.9 Poultry Production
In Nepal, two distinct systems of poultry production are in practice. The scavenging poultry
is widely prevalent in rural areas (7-9 chicken per household by nearly 51 percent of the
households) and nearly 45 percent of the total poultry population comprises of native flock.
Whereas, in response to meet the urban demand for meat and eggs, commercial poultry
keeping has been growing rapidly in recent years. In terms of total meat production and egg
production the share of commercial poultry is substantially higher. Under the government
extension program, heavy dual purpose breeds such as New Hampshire and Black
Australorp birds are distributed with the objective of improving the egg production
performance of the local chicken from 40-50 eggs per annum to over 100 eggs and meat
production from 1.5kg adult weight of local chicken to about 2.0kg after cross breeding.
Nearly 150 thousands day-old chicks are produced in 2 DLS and 3 NARC hatcheries each
year for distribution to farmers.  In some cases, day old chicks are made available to private
parties for rearing up to 4-8 weeks on contract, and then they are made available to farmers
interior areas subsidiging transport costs.

As mentioned earlier, in poultry sector, commercial production system has been growing
very fast. There are about 12 broiler breeds and 13 layer breeds introduced by more than 58
modern hatcheries established mainly in central, western and eastern region. These
hatcheries are maintaining nearly 377 thousands broiler parent stock and 34 thousands layer
parents and produced about 43 million broiler chicks and 4.2 million layer chicks in 2007
(DLMP, 2007). As there is plenty of opportunity to promote commercial poultry in the
country, development of a sound chicks supply network along with a support to promote
quality feed production industries is another area that deserves attention. Major constraints
in poultry production are heavy dependency to the import of major feed ingredients, quality
regulation of vaccines, veterinary drugs and animal feeds. In recent days, threat of avian
influenza from the neighboring countries has been a serious concern of everybody associated
with the poultry sector. Serious impact on price of chicken and eggs was encountered
followed by severe shortage of chicks due to ban on import of parent stock, when many
countries around the world were worse hit by bird flu two years ago.
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CHAPTER III

Assessment of Availability of Different Types of Ruminants
and Poultry Feeds (both conventional and non-conventional items)

Based on Animal Population and Domestic Production

3.1 Land Use
The land use patterns in Nepal show that there is about 1.7 million hectares of grassland,
3.09 million ha agricultural lands, 4.3 million ha forest and 1.6 million ha shrub lands and
degraded forests. Of the total agricultural land, about 25% (1 million ha) is uncultivated. The
land use pattern by uses is given in Table 3.1.

Table 3.1 Land Use Statistics of Nepal

Source: MoAC, 2007

3.2 Rangeland productivity and utilization
On average, the forage productivity of the natural pastures has been reported to range from
0.65 MT/ha to 3.6 MT/ha (Table 3.2), depending upon the location, altitude and the edaphic
environments.  And of the total rangelands, only 37% are accessible for livestock feed
(Livestock Master Plan, 1993).

Land type Area (million ha) Percent cover By ecological zones (percent)
Mountain Hills Terai

Agricultural land
Cultivated 3.091 21.0 8 40 52
Uncultivated 1.030 6.9 15 67 18
Forest 4.269 29.0 34 33 34
Shrub land/ degraded forests 1.560 10.6 34 57 9
Grassland 1.766 11.9 79 17 4
Others 3.002 20.3
Total 14.718 100
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Table 3.2  Productivity of Natural Pastures at Different Sites in the High Altitude Ranges

Pande (1994) reported that annual forage production from steppe grazing land varies from
0.5-1.0 MT/ha on DM basis. The figure for alpine, sub-alpine and temperate grazing lands
varies from 2.0 to 2.5 MT/ha. Subtropical lands produce from 1.5 to 2.0 MT/ha and the lands
in the tropical environment produce from 3 to 4 MT dry matter /ha per year. About 50% of
the total range/grasslands are found in the high mountains, 29% in the high hills, 16.7% in
the mid-hills, and about 4% in the Siwaliks and terai (Figure 3.1). By development region,
almost 50% of the rangelands are found in the mid-western region and about one-fourth in
the western region.

Figure: 3.1  Rangeland distribution by agro-ecological zones

Site Production (MT DM/ha/yr) Reference
Kuri, Kalinchowk 3.20 Grela (1979)
Tuten, Kalinchowk 3.50 Shrestha (1990)
Terahthum (800-2150 masl) 3.60 Shrestha (1990)
Dhading (800-1600 masl) 0.79 Pariyar (1993)
Piple, Myagdi 1.50 Miller (1984)
Dolpa 0.65 Archer (1997)
Mustang 1.53 Archer (1997)
Sindhupalchowk 2.36 Archer (1997)
Dolakha 2.36 Archer (1997)
Jiri, Dolakha 3.30 Pariyar (1993)
Humla 0.65 Archer (1997)
Mustang 1.53 Miller (1997)
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Table 3.3  Stocking Density by Rangeland Type

Source: Cited by Pariyar, 1993. Note: LU = Livestock Unit; and one LU = 1.11 MT TDN per year

3.3 Carrying Capacity
The grazing lands except the alpine meadows are under heavy grazing pressure (Pariyar,
1993). The mid-hills and the open grazing lands are stocked by about 13 times more than its
carrying capacity and the steppe grazing lands by about 19 times, where as the alpine
meadows are under-stocked (Table 3.3). The alpine meadows are grazed only for summer
three to four months. However, the carrying capacity of the above rangelands could be
significantly improved by adopting improved management practices and introduction of
some exotic forage species that are already acclimatized under some Nepalese agro-climatic
conditions (Annex 3.4).

3.4 Assessment of Feed Availability
As mentioned earlier, there are 7 million cattle, 4.3 million buffalo, 7.8 million goats and
0.81 million sheep in the country, which is equivalent to nearly 9.822 million Livestock
Units (MOAC, 2007). More than 50% of the total ruminant livestock are found in the hills
and about one-third in the terai. Only 13% of the total population is found in the mountains.
By development region, all four regions keep almost equal number of ruminant livestock,
the far-western region keeping only about 12% the total (Figure 3.2).

Rangeland Type Carrying Capacity Stocking Density Stocking Density over the  
(LU/ha)  (LU/ha) Carrying Capacity

Mid hills 0.31 4.08 13.2

Steppe grasslands 0.01 0.19 19.0

Open grasslands 0.54 7.07 13.1

Alpine meadows 1.42 0.64 0.5
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Figure 3.2  Ruminant Animal Population by Development Region and Ecological Zone

The fact that the under feeding of ruminants has resulted in late maturity, high calf and adult
mortality, poor lifetime performance, and infertility in cattle and buffaloes (Sherchand and
Pradhan 1997). The types of feed resources available in Nepal are presented in Table 3.4.
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Table 3.4 Feed resources available in Nepal

Source: Nutrient Contents of Feeds and Fodder in Nepal, NARC, 2006

Crop residues, farm weeds and forest supplies make up the diet of the livestock in Nepal.
Agricultural lands contribute about 60% of the total feed DM requirements, mainly in the
form of low quality crop residues (Table 3.4 and 3.5), and forest and grazing lands contribute
the remaining 40%. In totality, the Nepalese livestock are under fed at least by about one-
third. The nutrient contents of commonly used dry roughages, green forages and non
conventional feeds are presented in Annex 3.1, 3.2 and 3.3 respectively.

Table 3.5 Total Digestible Nutrients (TDN) from crop residues

* Conversion factor          Source: TLDP, 2002

Sl. No. Feed categories Feed resources
1 Crop residue Rice Straw, Wheat straw, Maize stover, pulses residues, oil 

crop residues, maize cobs, sugarcane tops, and bagasses.
2 Grains and grains Broken rice, Rice bran, Wheat, Wheat bran, Barley,  Barley 

By-products bran, Soybean, Soybean cake, Mustard cake and Molasses.
3 Green forage Fodder crops and pastures
4 Fodder tree leaves From forest plants and planted fodder trees

Major crops Total production Grain to TDN content Percent Total TDN
(000 MT) (000 MT) fodder* percent utilization available
Paddy 4209 1.6 27.6 90 1673
Maize 1735 2.2 25.2 30 289
Wheat 1394 2.2 35.2 30 324
Barley 28 1.8 38.4 50 10
Millet 291 1.9 40.8 65 147
Potato 1974 1.8 38.4 50 682
Pulses 268 0.9 25.0 65 39
Sugarcane 2599 - 38.0 80 72
Oilseeds 135 1.2 28.0 65 30
Total TDN available from crop residues 3266
Percent of total TDN required 30.22
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There is excess green forage available during the monsoon period, but for the remaining six
months, over the winter and the spring, there is a lack of feed. Indigenous forage species are
attuned to this cycle, but are of low digestibility once past the main growing season.
Animals weight gains fluctuates depending on feed availability in different season, and this
limits animal productivity (reproduction and production). The need to grow forage species
longer into the dry season, for fodder conservation systems and for improved (higher
digestibility and protein levels) forage species remains a priority despite earlier project
interventions. Many dairy farmers have started to cultivate forage oat, teosinte and berseem
for winter feeding on fallow cropping land. 

There is opportunity to further expand this practice but benefits are limited mainly to farmers
with lower, irrigated cropping land. Forage production has also focused on the utilization of
terrace risers and edges, wastelands, roadsides, landslide areas, degraded and leasehold
forests, communal lands, fruit orchards, community forests, irrigation channel bunds and
lands under high tension lines. Areas close to habitation to reduce dependency on the forests
and to reduce the time and effort in gathering forage. In commercialized farming situations
farmers compensate for shortages of forages with supplementation of expensive concentrate
feeds. As concentrates are expensive, animals are not fed to their requirement, thus,
increased costs without any significant increase in production. This has serious implications
to competitiveness of the local products against imported products and for the sustainability
of livestock production systems.  These features are depicted in the following Figure 3.3:

Figure 3.3  Response to Inadequate Forage Supplies

High cost of production

Higher animal health treatment cost

Highly susceptible to diseases

Under nutrition

Under supply of green forage

Low productivity

Concentrate supplement (low levels) Concentrate supplement
(high levels)

Maintained production

Lost market
competitiveness

Farmers Response
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Most of the native fodder species are of low nutritive value for a longer period of a year, and
particularly during the dry season. Supplementation of these feedstuffs with high protein
fodders can have a dramatic impact on animal performance. Use of a range of exotic species
can provide quality fodder throughout the year, in most targeted environments. Areas suited
to some level of improved forage intervention are extensive, and available land for
improvement will not become a major constraint in the foreseeable future, except in
intensive farming systems Forage development has significant implications for the poor.  It
is an inexpensive and highly visible intervention which can be introduced into a range of
situations where farmers either own, or do not own land. TLDP experience shows that
women directly benefit from forage development (i) from decreased work load. 

Forages grown closer to the home reduced the need to collect forage from forests and,
therefore, save time and effort (ii) income from the sale of green material or seed.  Income
from these sources is for direct benefit of the woman and is spent on (i) family nutrition, (ii)
household utensils (iii) schooling and (iv) personal assets. The need for an adequate amount
of quality forage to express genetic potentials of the existing animal population and to
support breed improvement as envisaged in the Agriculture Perspective Plan, requires urgent
action. The forage seed mapping study (TLDP, 2002) estimated that a minimum 32,800 ha
of land will have to be planted under perennial and annual forage crops to meet animal
requirements. Major constraints to forage seed production include a lack of foundation seed,
lack of technology in seed production and lack of information on seed demand and supply.

3.5 Animal and Poultry Feed Production
Domestic production of raw materials is not enough to meet the demand of feed industries.
A huge quantity of the ingredients is imported annually. Yellow maize is the main ingredients
of poultry feed. Its current demand for feed industries is 195 thousand metric ton per annum,
the total quantity of all the ingredients is  463 thousand metric tons. Only 55 % of the total
quantity is supplied from domestic production and the rest is fulfilled by import. Almost all
soybean, sesame cake and sunflower cake, fish meal (Jawala) and feed supplement (80 %)
are imported every year. However, the rice polish/ rice bran, wheat and wheat bran, molasses
and mustard cake are adequately produced in the country. 

Soybean meal, rice bran and wheat bran are the second, third and fourth largest ingredients,
the annual requirement of which are 51003 MT, 47295 MT and 25502 MT, respectively.
Similarly, the annual requirements of til cake is 27820 MT, sunflower cake is 23183 MT,
mustard cake is 13910 MT, fish meal is 13910 MT, de-oiled rice bran is 18548 MT and
molasses is 11579 MT (DLMP, 2008). The details of animal feed production, proportion of
different ingredients used for feed formulation and import scenario is presented in the
following chapter IV.
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CHAPTER IV

Assessment of Annual Requirements of Different Feed Stuffs
Based on Animal Units of Present Population and Annual

Assessment of Feed Requirement of Poultry

4.1 Poultry Industries in Nepal
Poultry is the fastest growing livestock industry in Nepal. It is managed by the private sector.
About 2 million chicks are produced on weekly basis by nearly five dozen private hatcheries.
According to Nepal Feed Industries Association, there are 101 feed mills in the country, of
which 56 % are located in the central region, 33% in the western region, 7% in the eastern
region and 4 % in Mid-western region. There are none in the far-west5.  This number
includes only those who are registered in the association. Bajracharya, (2004) reported that
there are 266 feed mills in the country, of which 82 % are located in central region. In
addition, 150-200 farmers are operating hammer mills for their own stock. The capacity of
the feed mills ranges from 0.5-1.0 metric ton to 10-35 metric tons per day. The number of
poultry hatcheries, chicks, and the meat and eggs produced in 2006 and 2007 is presented in
Table 4.1.

Table 4.1 Poultry industries in Nepal

Note: * registered members of Nepal Feed Industries Association and Nepal Hatcheries Association only.
Bajracharya, 2004; reported that there are about 266 feed industries of varying capacities.

5 Lohani, M.N. (2001). Animal Feed Industry in Nepal: A Review of Pertinent Issues. Proceedings of the 4th
National Animal Science Convention 

Description Unit Year 2006 Year 2007 Percent change
Feed industries* Number 101 101
Poultry hatcheries* Number 58 58
Layer population
a) Layer parents Number 24, 752 33,790 36.5
b) Commercial layer Million 2.11 4.25 101.4
c) Layer chicks Million 02.70 04.47 65.5
Broiler population
a) Broiler parents Number 39,44,59 37,73,30 -4.3
b) Commercial broiler Million 27.40 40.77 48.8
c) Broiler chicks Million 28.84 42.92 48.8
Total meat 000 Metric tons 45.02 67.80 50.5
Total eggs Million 405.8 714.6 76.0
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Number of poultry farms with more than 1000 poultry birds reached 7000 in 2004 which
increasing at about 15 percent in past 7 years (APP-ISR 2007). Similarly sales volume (NRs
millions) increased at 9 percent and employment (number of households) increased by 5
percent.

4.2 Livestock and Poultry Feed Production in Nepal
There are 101 animal feed industries located in 25 districts and are affiliated to the Nepal
Feed Industries Association. About 45 % of them are of small units, each producing less than
5 tons per day. About 35 % are of medium size producing 6-10 tons per day and rest 20 %
is of large size producing more than 10 tons per day (DLMP, 2008). More than 56 % of the
feed industries are located in the central region of the country which is regarded as poultry
capital of the country. Another concentration area of feed industries is in the eastern region.
Many small feed millers are not affiliated to any association and a large number of them
prepare for their own consumption. As more than 95 % of the total feed produced is used for
poultry, these industries are located in the areas where commercial poultry production is
booming. The average annual growth rate for poultry feed production is nearly 17 % (Table
4.2). It is estimated that annual feed production in Nepal is more than 460 thousand metric
tons.

Table 4.2 Production of livestock and poultry feed in Nepal

Note: other feeds include pig and fish feed.

Out of the total amount of poultry feed produced in the country, which is nearly 450 thousand
tons per annum, 52 percent is broiler feed. Broiler finisher feed accounts more than 30
percent of the total broiler feed. Likewise, 47 percent of the poultry feed comprises of layer
type feed of which 41 percent is layer-3 type that is offered to laying hens. It is estimated that
out of the total amount of poultry feed produced, 25-30 percent is pellet feed. The pellet feed
is getting popular in a short time, mainly due to its better quality, highly efficiencies in feed
conversion ratio, and low wastage. There are six pellet industries currently and a few are
about to start production. The total amount of poultry feed produced  by the feed industry
affiliated to Nepal Feed Industry Association in 2007 is presented in Table 4.3.

Type of feed Year 1999 Year 2000 Year 2006 Year 2007 Average Average 
Annual percent 
growth share

Quantity Quantity Quantity Quantity Percent
(000 MT) (000 MT) (000 MT) (000 MT)

Poultry feed 194 248 270 450 17 95.71
Cattle feed 9.1 10.6 11.5 13.6 6 3.60
Other feeds 1.8 2.0 2.2 2.5 5 0.79
Total 205 261 284 464 16 100
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Table 4.3 Poultry feed production by feed type in 2007

In commercial poultry production, feed accounts for more than 70% of total production cost
(80 % of the eggs production and 65 % of the broiler production cost goes for feed). Feed
millers supply feeds to the poultry farmers either directly from factory to farms or indirectly
through commission agents to farms. Most feed ingredients are import based. The demand
for feed ingredients and their inclusion in prepared animal and poultry feed is presented in
Table 4.4.

Table 4.4 Ingredients used for animal and poultry feed formulation

Note: * figure in parenthesis indicate import values for 2007 only. Decimal figures are rounded off.
Source: DLMP, 2008

Description Broiler Layer Total
Broiler-1 Broiler-2 Broiler Layer -1 Layer -2 Layer -3 Layer

parent parent
Quantity (MT) 65242 138436 33582 7649 19990 183243 1926 450069
Percent 14.50 30.75 7.5 1.70 4.45 40.70 0.4 100

52.75 47.25

Feed ingredients Year 2006 Year 2007 Inclusion % Import %
Quantity Mt Quantity Mt

Energy Source Ingredients 67
Yellow Maize 113238 194742 42 45
Rice Polish/bran 27500 47295 10.2 0
Deoiled Rice Bran 10784 18546 4 0 (10)*
Wheat 7549 12983 2.8 0
Wheat bran 14829 25502 5.5 0
Molasses 6740 11597 2.5 0
Poetein Source Ingredients
Soybean meal 29657 51003 11 98
Til cake 16176 27820 6 95
Sunflower cake 13480 23183 5 95
Mustard cake 8088 13910 3 0
Fishmeal/ Jawala 8088 13910 3 99
Minerals/Vitamins/ Feed additives
Bone meal 2696 4636 1 50 (60)*
Oyster Shell 2696 4636 1 95
Limestone 5392 9273 2 0
Feed supplements and additives 2696 4636 1 80
Total 269616 463672 100
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Hundred percent of feed supplements, soybean oil meal (98%), sunflower cake (95 %), and
oyster shell (95%), sesame cake (95%) bone meal (60%) and yellow maize (45%) are
imported, mainly from India6 (Table 4.4). The imported ingredients are stored and
channelled to different cities and small scale suppliers are also involved in the market chain.
Therefore, the feed ingredient suppliers themselves are not aware of the quality of these
products. Most feed ingredients are not stored properly and are sold without any nutritional
specifications.

4.3 Feed Standards
Under the Nepal Feed Act 1977, ‘Poultry Feed Standards’ are defined in a very basic form
such as minimum crude protein, maximum crude fiber, maximum moisture and maximum
acid insoluble ash contents. These standards mean little in poultry feeding and may in fact
be misguiding. For example, if the basis of quality of feed is simply crude protein, mustard
cake7 (contains 35% crude protein) or sesame cake (40% crude protein) could be used as the
main source of protein. Such feeds may meet the Nepal standards for crude protein but the
feeding value of this preparation would be so low that the production performance would be
bare minimum, if not negative. On the other hand, modern Poultry Feed Standards are
defined in terms of availability of amino acids, metabolizable energy, vitamins and macro
and micro minerals in a well balanced form, according to the age and level of production. It
may also include the maximum and minimum levels of inclusion of a particular ingredient
in a particular type of ration. Poultry feed standard according to Feed Act 1977 (amended
regulation 2007) of Government of Nepal is presented in Table 4.5.

4.4 Feed Quality

A study on feed quality8 revealed that the crude protein content in chick starter ration varied
from 14.6 to 27.9% against 19-20% requirement, in grower ration from 14.3 to 23.5%
against 15-16% requirement and in layer ration from 10.6 to 23.4% against 17%
requirement. Crude protein content was 18.3% in broiler starter ration against more than
20% requirement and 17.6% in finisher ration against 19% requirement. In cattle ration,
crude protein varied from 10.9 to 27.8% in against 20% requirement. The Department of
Food Technology and Quality Control (DFTQC) report of 2006/2007 reported that out of the
total sample analyzed 16.6 % of the layer starter feed, 42 % of 

6 DLMP (2008). Study and analysis of feeds and feed ingredients supply
7 Mustard cake in fact should not be used to growing birds as it contains anti-nutritional factors
8 Subba, D.B. (1998). Chemical Composition and Nutritive Values of Feeds of East Nepal. Published by
Pakhribas Agricultural Centre, Dhankuta
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layer feed, 28 % of broiler starter feed, 34 % of broiler finisher feed and about 25 % of the
cattle feed were of substandard. In proximate analysis, major problems were noticed in
moisture protein and in salt content. Feed quality is often inconsistent, mainly associated
with weak feed quality monitoring system. Feed Standards has not been revised to make it
more scientific and rational.  Poultry farmers are the ultimate sufferers. If action is not taken
to improve the situation, Nepalese poultry farmers would find difficulties to compete with
the external supplies, particularly after its accession to WTO. The inconsistencies in feed
quality are associated with: (i) lack of technical knowledge of feed millers in feed
formulation; (ii) inconsistencies in quality of feed ingredients, vitamins, minerals and feed
premixes used to compound feeds; (iii) lack of applicability of existing quality standards to
modern breeds of poultry; and (iv) lack of implementation of existing quality control system.
Feed quality is compounded by the inconsistencies in the quality of ingredients, which are
mostly imported.
Table 4.5 Poultry feed standard according to Feed Act 1977 (amended regulation 2007)

of Government of Nepal

Note: The prescribed minimum limit of vitamin A is 5000(IU per kg) and Aflatoxin B1 max limit is 50 part per
billion.           
Source: Livestock Quality Management Laboratory, Quality Bulletin, 2008

Most of the feed millers formulate ration based on book values without sufficient knowledge
on nutrient values. The quality of feed depends mostly on the price of ingredients. Therefore,
there is little faith between feed millers and poultry farmers. In many places, farmers with
access to feed ingredients often opt to compound feed themselves. These feeds usually
contain excess nutrients in an unbalanced way and are more expensive (also due to over head
cost)9. This is clearly a serious setback in the poultry industry. This needs to be 

9 Stakeholders workshop on April 4, 2003, organized by PPTA at Chitwan

Characteristics Standard for poultry feed (on dry weight basis)

Layer-1 Layer-2 Layer-3 Layer-4 Broiler-1 Broiler-2 Broiler-3

1.Moisture percent   maximum 11 11 11 11 11 11 11

2.Crude protein percent minimum 19 15 16 15 21 19 18

3.Crude fiber percent maximum 5 7 8 8 6 6 6

4.Crude fat percent minimum 3 2.5 3 2.5 3.5 3.5 3.5

5.Acid insoluble ash percent maximum 4 4 4 4 3.5 3.5 3.5

6.Calcium percent minimum 1 1 3 3 1 0.8 0.8

7.Available phosphorus percent minimum 0.5 0.5 0.5 0.5 0.4 0.4 0.4

8.Minerals (Sodium chloride) percent maximum 0.7 0.7 1.0 1.0 0.7 0.7 0.7
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corrected. This is possible through (i) strengthening the capability of larger number of DLS
staff to be able to advise to feed millers/farmers; (ii) training the technicians working in the
feed mills or the feed millers themselves; and (iii) large scale poultry farmers, who
compound the feeds themselves without much knowledge in poultry nutrition and feeding
management. The feed balance situation for poultry clearly indicates that nearly 33 percent
of the energy source ingredients is deficit (out of the 977.3 million mega calorie (Mcal)
Metabolizable energy (ME), 331 million Mcal ME is being met by importing 45 % of the
maize and 10 % of the Deoiled rice bran in the year 2007. Similarly, for protein source
ingredients, the deficit situation is more alarming (87 percent) which is 42642 MT crude
protein out of the total requirement of 48852 MT crude protein (Annex - 4.2).

4.5 Livestock Feed Balance
The total amount of TDN available from different sources of animal feeds and the annual
TDN requirement for the existing ruminant population have been presented in Table 4.6. The
crop residues from agricultural land and fodder from forestland are clearly the major source
of animal feed and are poor in terms of nutrient make up.

Table 4.6 Livestock Feed Balance

Based on Land Resource Mapping Project (1988), CBS 2001  and (MOAC, 1999/2000).* Total household
number 4253220 (MoAC, 2007) Adopted from Forage Seed Production Area Mapping, TLDP 2002 and
ASPR, 2002

Sources Area Bari Risers/ Khet Risers/ Fallow Tree Kitchen Total TDN Percent
(‘000 ha) Bunds Bunds Fodder Residue* (‘000 MT) Supply

Agricultural land 353.8 223.3 79.2 179.8 268 1125 16.5
- Pakho 819
- Khet 1551

Forestland 1672
- Coniferous 2247 112 24.5
- Hardwood 1332 227
- Mixed wood 1932 186
- Shrubs 1560 1146
Grazing lands 1766 764 11.2

Crop residues 3265 47.8

Total available 6836 100

Requirement 10804

Deficit 3968 36.7
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The data on the table below (Table 4.7) clearly indicates that on an average annual feed
deficit in the country is 36.7% on TDN basis. In terms of crude protein supply in the diet of
animal the situation is more worse, being deficit by 51.6 percent due to inferior quality and
low digestibility of the available feed resources (Pande, 1994, Raut and Pradhan, 2000).
However, with the introduction of improved fodder species in communal land, improved
management of the community forest areas and increased cropping intensity (183 percent)
the feed supply situation is expected to be improved gradually in the coming years.
Similarly, the TDN availability from grazing land (1.7 million ha) was reported to be 987
thousand MT in 1991 but the ‘Forage seed production mapping study’ conducted by TLDP
in 2002 has estimated 764 thousand MT TDN from the same area. The inconsistency on
available data is one of the major constraints in this field. Similarly, the Land Resource
Mapping Project data generated long before in 1986 has been used so far by almost all the
researchers in this field which needs to be updated.

The feed deficit (in terms of TDN supply) is severe in the Hills (-56%) followed by the Terai
(-42%) as livestock population are concentrated in these regions (Table 4.7).  The Mountain
region is at surplus (+26%) (TLDP, 2002). Although there is some feed balance in the
mountain region, but because of remoteness and inaccessibility it has not been fully utilized
so far. How to make them cost effective in utilizing it is the prime question as large part of
these areas are remote and inaccessible, weather conditions are harsh and only a few animal
species thrives there.
Table 4.7  Ruminant livestock distribution and feed supply situation by ecological 

region

Source: Country Pasture/ Forage Resource Profile, Nepal by D. Pariyar, 2004.

In terms of dry matter supply from different sources, it is reported that there is 17.6 % deficit
of straw (crop residues), 54 % deficit for green fodder (including fodder trees) and 66 %
deficit for concentrate source (Pandey, 1997). Since emphasis is on forage based production
of milk and meat from the ruminants, this clearly indicates that feed, particularly in the form
of green fodder is the major factor limiting livestock production. Because, when animals are
underfed, they would unquestionably get more susceptible to diseases and parasites. In the
shortage of fodder, farmers try to compensate the nutrients deficit by supplementing diets
with an expensive concentrate feed. The cost of treatment against the diseases and the cost
of concentrate will eventually lead to a higher cost of production. This would have serious
implication in the competitiveness of the domestic animal products with the imported
products, and in the long run, on the sustainability of the agriculture system in the country.

Description Mountain Hills Terai Nepal

Ruminant livestock population distribution % 13 53 34 100

Feed deficit % +26 -56 -42 -36.7
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CHAPTER V

Nutritional Composition of Available Feed Ingredients and its
Price in Domestic Market

5.1 Nutritional Composition of Feed Ingredients
The analysis of forty two different feed ingredients commonly used for preparing livestock
and poultry concentrate feed and for feeding both the ruminant and non ruminants revealed
that out of the total ingredients, 39.02 % are high in CP content (more than 20 percent).
Similarly, 36.59 % of the ingredients are moderate in CP content (between 10 to 20 percent)
and 24.39 % of them are low in CP content (less than 10 percent) (NARC, 2006).
Higher level of calcium is important for growing and lactating animals. Therefore, it is
important to have nutritional database of different feed ingredients that helps in feed
formulation. The feed ingredients analyzed for chemical components were found low
(89.47%) in calcium content. The details of the nutrient contents of the common feed
ingredients is presented in Table 5.1 and Annex - 5.1

Table 5.1 Nutritional value of commonly used feed ingredients

Source: Current status of feed production; constraints and opportunities (Dr. T.C. Bhattarai; Survey report,
2002)
* Chemical composition and nutritive value of east Nepal, Mr. D.B. Subba, Pakhribas Agriculture Center

National Agricultural Research Council and Animal Nutrition Division have carried out
nutrient analysis of different feedstuffs and feed ingredients commonly used for animal
feeding. The nutrient contents of commonly used feed ingredients are presented in Annex
5.1. The number of samples analyzed (N), mean value, minimum (Min) and maximum value
(Max) and the standard deviation values (Std.) are given for each ingredients.

Type of ingredient Dry matter (%) Crude protein (%) Crude fat (%) Acid insoluble ash (%) Total ash (%)

Maize 89.6 8.5 6.7 - 3
Maize flour* 88.6 13.3 2.7 - 4.7
Soybean meal 87.09 43.99 1.12 1.82 -
Soybean cake* 90.5 42.8 1.4 - 7.7
Sesame cake 89.45 23.95 6.1 3.9 -
Sunflower cake 91.5 31.9 - - -
Fishmeal (Jawala) 87.75 36.2 - 7.4 -
Fish meal* 93.9 37.9 1.9 - 38.5
Rice bran* 86.1 19.4 4.2 - 18.2
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5.2 Crop Residues
Crop residues and fodder from forest areas constitute major feedstuff for ruminants. Out of
the total number of crop residues used for animal feeding 53.85% contains more than 5 %
crude protein. Similarly, nearly 15.38% of crop residue contained moderate CP (in between
4 to 5 percent) and 30.77 % of crop residue species were low has crude protein (less than 4
percent, Table 5.2).

The average calcium content of different crops residues were recorded less than 1.0 % and
this figure has quite lower than the Calcium content of different tree foliage, but it is almost
similar to the grasses and legumes. The phosphorus content of crop residue was almost
similar to that of the tree foliage and grasses. The crop residue was found to have more than
45 % ADF indicating that the crop residue the low in digestibility Table 5.3.
Table 5.2 Crude Protein content of crop residues

Table 5.3 Acid Detergent Fiber content of crop residues

Sl. No. Catagories Name Crude Protein content (%)
(on DM basis)

1 High More than 5 % (n=7) Millet straw (5.66), Horse gram stalk (8.57), Total 53.85% of crop residue 
mustard stalk (8.08), Soybean stalk  (7.73), contained more than 5 % 
Soybean pod husk ( 8.67), Maize leaf ( 5.74), crude protein.
Black gram stalk (11.30).

2 Moderate 4.01–4.99% Maize stalk (4.82), Rice straw (4.17). Total 15.38% of crop residue 
(n =2) species contained moderate 

CP.
3 Low Less than 4% Sugarcane Bagasses (3.06), Wheat straw (3.25), Total 30.77 % of crop residue 

(n=4) sorghum stalk (3.26), Corn cob husk (3.92). species were low in crude 
protein.

Sl. No. Catagories Name Acid Detergent fibre content 
(ADF %) on DM basis

1 Less L than 31 % Non of the residues had ADF Less than 31%
(n=0)

2 Moderate 31.01 Non of the residues had ADF With in this range
to 44.99%  (n =0)

3 High More than 45% Sugarcane Bagasses (74.55), Millet Total 100% crop residue 
(n=10 ) straw (55.65), Wheat straw (69.89), contained more than 45% 

Soybean stalk (52.08), Soybean pod ADF.
husk (53.30), Corn cob husk (70.63),
Maizeleaves (50.23), Maize stalk (48.47),  
Black gram stalk (58.90), Rice straw (49.06). 
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5.3 Price of Feed Ingredients in Domestic Market
A few business houses dominate the supply of feed ingredients in Nepal. They have almost
monopoly in feed ingredient price. Two big houses hold more than ninety percent control
over the supply of major feed ingredients. There are about 35 small scale ingredient
suppliers and most of them work as middlemen between big suppliers/ big houses and the
feed mills and the farmers having hammer mills. The existence of small and medium sized
feed industries is severely affected by  price fluctuations. Various factors ranging from
genuine shortages to artificial scarcities caused by affected hoarding prices the market price
of feed ingredients is influenced by the market in India because of heavy dependence on the
supply of major ingredients from India. The average border price of feed ingredients was 8.5
to 12 percent higher in Nepal than bordering area of India. The major cost factors are
agricultural tax (4 to 8 %), local development tax (1.5 %), custom clearance charges and
transportation cost (DLMP, 2008). The domestic market price of major feed ingredients in
two consecutive years is presented in the following table.

Table  5.4  Price of feed ingredient in domestic market (NRs. per kg)

Source: Livestock Development Farm, Pokhara, 2008

S. No. Feed ingredients Year 2006/07 Year 2007/08
Min Max Average Min Max Average

1 Yellow Maize 12.5 18.27 15.38 11 15.75 13.37
2 Rice Bran 11 11.6 11.3 11 15.5 13.25
3 Wheat Bran - - - 13 15 14
4 Deoiled Rice Bran 8.25 9.25 8.75 10 10.65 10.32
5 Molasses 7 10 8.5 6 6
6 Mustard Oil Cake 11.4 10.2 10.8 13 15.15 14.075
7 Soybean oil meal 19 23 21 22.5 36 29.25
8 Sesame Oil Cake 15.5 17.75 16.625 16.25 21 18.625
9 Sun flower Cake 13.5 16.5 15 15.5 20 17.75
10 Fish meal (jaula) 21.3 23.5 22.4 22.5 27 24.75
11 Oyster shell 9.5 11.7 10.6 9.5 12 10.75
12 Bone meal 15 18 16.5 - - -
13 Marble flour 3 6.5 4.75 - - -
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CHAPTER VI

Processing and Preservation of Feedstuffs and Methods of its
Feeding

6.1 Background
Forage is available in excess during the rainy season but its nutritional value starts to decline
rapidly from Oct-Nov and animals remain underfed until the new flush starts during June to
July. During the winter and dry season (December to May-June), low quality roughage such
as rice or wheat straw or maize stover makes up the major diet of farm animals. In the mid
hills and terai, March to early June is considered the most critical feed deficit months in
Nepal. Major deficiencies in the dry season feeds are protein, vitamins, micro and macro
minerals and large imbalance in mineral supply (excessive calcium: phosphorous ratio in
fodder trees, broom grass etc). This is indicated by low animal productivity, poor growth
performance of growing animals, reproductive problems such as, long calving interval
(repeat breeding up to 60% in Dumre hills/Palpa in improved cattle) and nutritional
disorders such as milk fever or ketosis. 

Opportunities exist for improving the nutritional value of straws through simple treatment or
manipulation such as ensiling with urea and/or feeding together with greens/tree fodders,
promoting winter forage crops, and conserving available surplus forage towards the end of
rainy season as hay a silage for lean season feeding. Conservation of excess forage for the
dry season is not common. Hay making is practiced in some places. But the quality is poor
due to late crop harvests. Tree fodders and some grain and/or grain by-products are used to
supplement the deficit. But supplementation is simply inadequate as the number of fodder
trees per household is limited and grains/by-products are expensive. This has induced a high
cost to production owing to reduced productive and reproductive efficiencies of farm
animals.

6.2 Forage Conservation and Feeding Practice
In high altitude areas there is a traditional practice of hay making. Generally, the surplus
forage produced during the monsoon season is conserved as hay for the winter feeding as
there is long snowy winter. The common species available in natural pasture and used for
making hay are Elymus spp., Festuca spp., Stipa, Bromus himalaicus Stapf., Chrysopogon
gryllus, Cymbopogon schoenanthus, and Koeleria cristata. Elymus nutans, a native species,
is of great importance to pastoral systems at high elevations. The yak and sheep herders
harvest surplus forage and make hay during August to September before their herds migrates
or descend to lower elevations near the villages. The hay is stored in enclosures at
convenient locations along the migratory routes. It might be brought down to the homestead
if animals will be wintered in the villages. In terai where crop residues is the main feedstuff
during the winter and pre-monsoon period (dry months), chaffing, sprinkling/soaking in
water, supplement with some common salt along with bran or oilseed cakes or flour is a
common practice to feed lactating animals. 
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Although in the past, plastic bag silage making and urea treatment of paddy straw
technologies were introduced, they were not enthusiastically adopted by the farmers in
general. In the mid-hills, there is no practice of chaffing rice straw. But, recently farmers in
hills have stared to feed chaffed wheat straw which is a common practice in terai. Milking
animals are fed Khole (wheat or corn flour/ rice bran/ oilseed cakes etc. are cooked in water
with some common salt added to it, kitchen leftover are also mixed).

6.3 Processing of Feed Ingredients
There are about half a dozen bone meal factories located in different parts of the country
mainly in the central region. The commonly used processing technique to make bone meal
is presented in the following flow diagram;

Raw bone collection Delivered to factory

- Weighing
- Cleaning (removing tendon, meat,
horn, hoof, head, tail etc.)

Steaming

Transfer to drying
room (3 to 7 days)

- By butchers
- By middle men

Breaking into small pieces

Grinding (3 mm sieve)

Packaging (Weighting)

Storing Selling

(To farmers)     (To feed mills)

45 kg/ cm3 for
45 minutes

Check for
ripening

If No

If yes
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Feed industries generally prefer to use locally produced bone meal which is regarded as
consistent in quality. More than half of the total demand of the feed factories is met from
domestic production. There are no rendering plants in the country. In case of feed
ingredients, there is no consistent processing or preservation techniques employed by the
feed industries. It was learnt from the feed entrepreneurs that after the feed ingredients are
received at the factory normal ingredients such as maize, soybean, oilseed cakes are sun
dried, cleaned if necessary. Some of the feed industries practice roasting of some of the
ingredients such as oilseed cakes and full fat soybean before being used. Poultry feeds using
rice bran uses antioxidants to prevent from rancidity. Likewise, based on the types of
ingredients used and season, sometimes toxin binders are also used to prevent from afla-
toxin problems.

CHAPTER VII

Supply Chain and Functional Parameter of Marketing

7.1 Marketing of Compounded Feed
There are different marketing channels being used by the feed industries and ingredients
suppliers. Most of feed millers have their dealers in different locations.  Dealers normally
get 5-10 % of the retail price as commission. Some industries allow dealers to appoint sub-
dealers to promote sales (sub-dealers get 5% commission and operate in dealers’ territory).
If the dealers exceed their sales target, they get extra bonus of 2 % of the retail price for the
exceeded amount (Cattle Feed Plant, Hetauda). The transportation cost from factory to
dealers’ sale outlet is beard by the feed millers. Some of the big farmers, who buy the bulk
amount of feed, prefer to deal directly with the feed millers, in such cases the maximum level
of discount offered by the factory is 8-10 % of the retail price plus transportation cost.
Therefore, feed dealers are the main agents in marketing of animal and poultry feed. Usually
dealers also have agro-veterinary supply/ shops and provide technical services and other
after sales services needed by farmers. 

They are also the suppliers of equipment needed by poultry farmers. Dealership criteria vary
among feed industries. Some prefer to do transaction on cash. Others ask for deposit.The
marketing practice for pellet feed is slightly different. The feed companies encourage
farmers to directly buy from their sales outlets, which is slightly cheaper than to buy from
the dealers’ sales outlet. Therefore, such companies do not give any commission on sales of
layer feed to the dealers but for broiler feed dealers, company gives 10 percent
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commission. The main reason behind this strategy is to support farmers to reduce feed cost
to some extent and company could obtain good share in the market. There is a good response
from the farmers, but at present the volume of direct sale is nearly 25 % of the total sales
volume. Although in the past it was reported that (Nepal India Trade Study on Livestock and
Livestock Products, by CLDP, 2006), the retail price of pellet feed is 10 to15 percent
expensive than the mash feed, but now a days the price is comparable, sometimes even
slightly cheaper than the mash feed. It may be because of several other reasons, farmers’
preferences for pellet feed has drastically increased and new pellet feed company are
entering in the market. 

It was also noted that there is fierce competition among feed companies in the market. They
have different marketing strategies to cope the competition for example; some of the feed
companies have started to prepare special feed for chicks during the first week. As day old
chicks during transportation from the hatcheries (also due to weather and road conditions
etc) get exhausted and many farmers are not very much aware about re-hydration process,
special feed is supposed to help chicks recover from the stress. Likewise, sometimes farmers
are unable to sell their broiler chickens in the market and have to rear for 1 to 2 more weeks
than their normal rearing period. In such situation, there are special feed preparations, which
are offered to maintain the live body weight but with reduced feed costs which otherwise
would have been higher. It was found that most of the big hatchery entrepreneurs not only
supply chicks but also feed to farmers. 

Normally they have dealers who work on commission basis (higher the sales greater the
benefits). The hatchery or the dealers also manages the technical services (e.g. de-beaking,
de-worming and vaccination) and supply feed supplements and medicines. The dealers are
also involved in marketing of broilers and eggs produced by those farmers whom they
supply chicks, feed and medicines etc. Most often the transaction is on credit (chicks, feed,
medicine etc.) and dealers ensures marketing and farmers repay their credit after selling
chicken or eggs (in other words dealers recover their credit lending by getting involved in
marketing of the produce). Smallholder farmers often complain that they do not get proper
benefit and are exploited by the dealers or poultry entrepreneurs. Many hatcheries and feed
companies are being operated by large scale commercial poultry entrepreneurs. They are
involved in production of broiler chicken and eggs. The economy of scale is increasing and
smaller producers are being displaced from the market. The common marketing channel of
poultry feed is depicted in the following flow diagram;
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Marketing of Feed Ingredients
The supply of major feed ingredients is controlled by a few business houses. They are
located in Kathmandu and major towns on the southern border. They import a bulk amount
of feed ingredients mainly from India. In most instances, the small suppliers supply
ingredients from go-dawns of the large suppliers directly to the buyers or feed mills.
Therefore, the feed ingredient suppliers themselves are not aware of the quality of these
products. Most feed ingredients are not stored properly and are sold without any nutritional
specifications. In some cases, the feed dealers themselves work as ingredient suppliers. They
buy either directly from the farmers or through middle men called ‘Galla byaparsi’. Galla
byaparis collects feed ingredients from the farmers normally after the harvesting or milling
season. In some areas, mills operators (grinding, hauling, shelling, oil extraction etc.) work
as ingredient suppliers. 

Scenario: 1
Feed Industry

Total amount of feed produced
(100%)

Amount sold through
dealers

- Normal transaction on
credit
- Get 5 to10% of the retain
price as commission

Amount sold to big
farmers (20 %)

- Normal transaction
on cash
- Maximum up to 8 %
discount

Ordinary poultry
producers (8%)

Scenario: 2
Feed factory

Transaction on cash
- Discount 10% on retail
price
- Cash payment for chicks
- Self Marketing of produce

- Farmer buy
chicks on cash rest
of the inputs
including feed on
credit
- recovers credit
from selling of
broilers

Dealers

- Sales
commission
10%
- Transportation
cost 6%

- Supplies
chick, feed,
medicine in
credit
- Involved in
marketing for
repayment

Maintain minimum sales
volume of feed to be in the

market
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Usually Galla byaparis supply either to small ingredients suppliers or to the feed factories.
Sometimes farmers themselves also supply ingredients to the feed factories. The price
difference is the major deciding factor for farmers to select selling places. If the price offered
by the feed factories is higher than the price offered by the middleman then they would
prefer to deliver directly to the factory. Lack of price information is often the bottleneck for
farmers in the interior parts of the districts. The marketing channel of feed ingredients (for
e.g. maize, soybean, wheat, bran, cakes etc) is presented in the following flow diagram;

Big ingredient suppliers import bulk volume mainly from India and they have go-dawn
(storage facilities) in different market centers which is near by poultry production pockets
where feed industries are located. They also supply to smaller suppliers from their go-dawns.
Sometimes feed industries themselves also are involved in selling feed ingredients.
Normally, during the harvesting season, feed ingredients are stocked by the feed factories
and when prices goes up they make good profit from the sale of ingredients than preparing
feed (In the western region a medium size feed factory produce 4 to 5 tons of feed a day and
have get NRs.1700-2000 profit margin per ton of feed, if sales volume goes down, to recover
the fixed cost and sustain the business, they supply ingredients if there is profit margin of
NRs. 1000 per ton). Therefore, sometimes it is regarded as a strategy to sustain business
when there is limited demand for feed in the market.

Farmers or local mills in the villages

Galla Byapari
(Middlemen)

Feed
dealers

Small scale
supplier

Big
Ingredient
Supplier

Feed
Industry

Import
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CHAPTER VIII

Export and Import Scenarios of Different Feed Ingredients,
Financial Involvement and Country of Export or Import

Most of the feed ingredients are imported from India. Major imported ingredients are;
yellow maize (45 %), Soybean meal (98 %), oil cakes (95 %), Fish meal (99 %), Oyster shell
(95 %) and Feed supplement (80 %).  In the year 2006, 123345 metric tons of feed
ingredients worth NRs. 2079 million was imported. In 2007, the amount of feed produced
exceeded by nearly 72 percent and the total value of ingredients import reached NRs.3970
million (Table 8.1). In the same reporting period Nepal exported cattle feed (NRs.447
million), Bran (NRs.100 million, and oil cakes (NRs.268 million) to India (MoAC, 2006).

Table 8.1 Import of major feed ingredients in 2007

In 2003, the total amount of veterinary medicine and feed supplements worth NRs.492
billions was consumed. Nearly 38 percent of the total amount expended for medicine was
used for importing vitamins, minerals and pro-biotics category.  Nearly, eighty percent of the
total requirement of feed supplements is met through imports (Singh and Bhandari, 2003).
The import of feed supplements is mainly dominated by agro-vets and feed industries/feed
premix manufacturers. The imports by these industries are regulated through import
permission issued from the Department of Livestock Services. The feed/feed premix
industries have to pay only 1 % of the custom duty, whereas, agro-vets have to pay full
custom duty which is 5 % of the price.  

Sl. No. Feed ingredients Average price per ton Total amount Import value (NRs 
imported (Tons) million)

1 Yellow Maize 13370 87634 1172
2 De-oiled Rice Bran 10320 1855 19
3 Soybean Oil Meal 29250 49983 1462
4 Sesame Oil Cake 18620 26429 492
5 Sunflower Cake 17750 22024 391
6 Fish Meal (Jawla) 24750 13771 341
7 Oyster Shell 10750 4404 47
8 Bone Meal 16500 2782 46

Total 208882 3970
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The import of feed supplements have increased drastically i.e. more than 17 percent per year
with the increased demand for poultry feed over the past five years. The amount of different
feed supplements imported during 2007 is presented in figure 8.1

Table 8.2 Major feed supplements imported in 2007

Sl. No. Name of feed supplement Average mixing Projected total Permitted amount Percentage of 
rate requirement  (1% custom total requirement  

duty) 

A Amino acids Kg/ton Ton Ton

1 DL Methionine 1 400 75.50 18.80

2 L-Lysine 1 400 81.0 20.25

3 Threonine 0.5 200 5.25 2.60

B Vitamins and others mg/Kg Kg Kg

1 Vitamin AD3 5.1 2040 1875 91.90

2 Vitamin B1 2 800 225 28.12

3 Vitamin B2 6 2400 875 36.40

4 Vitamin B3 35 14000 3825 27.32

5 Vitamin B5 10 4000 1345 33.60

6 Vitamin B6 4 1600 300 18.75

7 Vitamin B9 1 400 80 20.00

8 Vitamin B12 10 4000 50 1.25

9 Vitamin C 80 32000 150 0.46

10 Vitamin D3 1.4 560 175 38.00

11 Vitamin K3 2 800 790 49.30

12 Vitamin E50 30 12000 1280 3.80

13 Choline chloride 300 120000 8000 6.60

14 Trace minerals 20 8000 64620

15 Antibiotics 0.5 200 6075

16 Coccidiostat 12025

17 Enzyme 8000

18 Toxin binder 23200
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Nearly one fifth of the total requirement of the amino acids (mainly methionine and lysine),
90 percent of the Vitamin AD3 are imported under the DLS regulated import permission.
Feed industries obtaining DLS permission will be eligible to import feed supplement at 1
percent custom duty (Table 8.2). Industries have to furnish information on the amount of
feed or feed premix manufactured and the recommended mixing rate of the manufacturer.
Agro-vets and traders who import and sell supplements have to pay 5 percent customs duty.
In 2007, twelve industries imported feed supplements as per their recommendations. Most
of the feed additives like methionine, lysine and vitamin are imported from third countries
(Germany, Singapore, Italy, Israel, China, Indonesia and South Korea). Feed additives like
minerals, liver tonic and toxin binders are imported from India. The Animal Health and
Livestock Services Act 1997 and its regulation 1998 have authorized Department of
Livestock Services (DLS) to regulate the import of feed ingredients and feed supplements.
The list of feed ingredients and feed supplements approved by the technical committee of
the DLS for granting import permission is presented in Annex - 8.1.

Figure 8.1  Import of feed supplements in 2007

Source: Livestock Quality Control Laboratory, Quality Bulletin, 2007
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CHAPTER IX

Future Trends of Growth of Livestock and Poultry Population and
Assessment of Requirement of Feeds and Nutrients to Support the
Growing Population and Interventions may be Adopted to Meet

the Demand and Supply

9.1 Future Trend of Growth
The livestock sector is growing up as a promising sector with positive results in some
selected pocket areas in the country. The ‘National Milk Marketing and Strategy Study’ on
demand for milk and milk products by the National Dairy Development Board (NDDB,
2001) has revealed that average growth in milk sale during 1990 to 1999 was 14.2 percent,
whereas demand for milk products increased by 8.25 percent per annum during the same
period. Looking into the existing production growth of nearly 3 percent per annum, the
demand is significantly very high. This gives an opportunity to raise both production as well
as productivity level (out of the total population of cattle and buffalo nearly 10 percent and
25 percent are improved, respectively). The feeding of crossbred animals and their nutrient
requirements have to be kept in mind while estimating future feedstuffs assessment. In the
last five year period, the number of buffaloes, goats and poultry has increased significantly
by 13.6, 12.3 and 8.7 percent, respectively (CLDP, 2007). The number of sheep has declined
by 3.3 percent over the past 5 years (Table 9.1). Restrictions on trans-border movement of
animals in Sino-Nepal border and harassment from community forest user groups by
imposing heavy taxes to the herders in migratory route within the country has posed serious
threat in sheep farming and thus many herders either sold out their flock or reduced the herd
size. Also, new generation prefer other  jobs than sheep farming, which is not regarded as a
very rewarding profession.

Table 9.1 Trend of Livestock Population (Thousands)

Source: Statistical Information on Nepalese Agriculture, MoAC, 2006

Year Cattle Buffalo Sheep Goat Pig Poultry Milch cow Milch buffalo Laying hen

2002 6979 3701 840 6607 934 21370 853 959 6484

2003 6954 3840 828 6792 932 22261 871 988 6623

2004 6966 3953 824 6980 935 23024 888 1016 6677

2005 6994 4081 817 7145 948 22790 902 1050 6643

2006 7003 4205 812 7422 961 23221 903 1085 6769

Percent change 0.3 13.6 -3.3 12.3 2.9 8.7 5.9 13.1 4.4
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Based on the past five years data, the population projection shows that in 2010 there will be
7139 thousands cattle, 4603 thousands buffalo. Nearly 14 percent cattle and 26 percent
buffaloes will be in milking conditions. The total amount of milk production will reach 1473
thousand liters (70 percent contribution will be from buffaloes). Similarly, the average
annual population growth rate of buffalo is significantly higher than cattle. It is mainly due
to the problem of disposing cattle on religious ground (Table 9.2).

Table 9.2 Livestock Population Projection (Thousands)

Source: Nepal India Trade Study on Livestock and Livestock Products, Community Livestock Development
Project, 2007

The Three Year Interim Plan (2008-2010) of the government of Nepal has target to achieve
the annual growth rate of milk 4.6 %, meat 4.5 % and hen egg 5.17 percent. The average
annual growth rate of milk, meat and eggs in 2001 to 2006 period is 3.11, 2.87 and 3.06
percent respectively. To accomplish the target, annual increment in milk should be 65330
tons, meat 9330 tons and eggs 33 millions (Table 9.3). Discrepancies were observed between
the estimates of public and the private sector with regards to growth of poultry sub-sector.
In 2004, the total production of meat estimated by the private sector is 37 thousand tons
(which is higher by 134 % than the government estimate). 

On the other hand, the private sector estimated egg production at 432 million units, 33
percent lower than the government estimate. It is believed that Nepal, though a net importer
of eggs, is self sufficient in poultry meat and feed, (APP-ISR, 2007). However, industry is
heavily dependent on the imports of feed ingredients for production of poultry feeds. This
situation is not healthy for growing poultry industry. Frequent outbreaks of avian influenza
in neighboring countries have posed serious threat and inconvenience to the growth of
poultry industry in Nepal.

Year Cattle Buffalo Sheep Goat Pigs Poultry Remarks

2007 7036 4301 804 7597 999 24369

2008 7071 4399 797 7776 1039 25573

2009 7105 4500 789 7960 1081 26837

2010 7139 4603 782 8148 1125 28164

Per cent of Improved 10 25 4.6 6.1 34.2 54.2

Compound Growth Rate (% per year) 0.49 2.29 -0.93 2.36 4.02 4.94
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Table 9.3  National production target of major livestock products in 3 Year Interim
Plan of government of Nepal

Source: Three Year Interim Plan (2008-10), National Planning Commission, 2007
additional production targets of milk and meat is presented in table 9.4.

Table 9.4 Estimated dry matter requirement to meet additional production targets of
milk and meat in Three Year Interim Plan

Note: 3 kg green grass is equal to 1 kg dry matter; 1 kg dry matter is equal to 0.44 kg TDN (ASPR, 2002)

Livestock products Base year Interim Plan period Average Growth rate Annual
increment per Yr. (%)

2007 2008 2009 2010
Milk (000, Mt.) 1351 1413 1478 1547 4.6 65.33
- Cow Milk 397 415 443 454 19.60
- Buffalo Milk 954 998 1035 1093 45.73
Meat (000, Mt) 227 237 247 255 4.5 9.33
- Buffalo 114 119 124 128 4.11 4.66
- Sheep and
Goat 83 86 89 93 3.84 3.33
- Pig 13 13.2 13.5 14 2 0.33
- Chicken 17 18 19 20 4.9 1.00
Hen Egg (Million) 615 646 679 715 5.17 33.34

Parameter Milk/ meat Dry matter Dry matter References/ 
production (MT)/ requirement (Kg per required (MT) 

Assumptions year  Kg of Milk/meat  
production) 

Additional milk production 65333 0.5 32666.5           Three year Interim 
target per year during the 3 Plan Forage Seed
Year Interim Plan Mapping
Additional meat production 9330 10 93300 Three year Interim 
target per year during  the 3                                                                                                          Plan, Forage Seed
Year Interim Plan 125967 Mapping 
Additional national demand 

for dry matter (MT)
Additional national demand 55425 for TDN (MT)
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The estimated dry matter and TDN requirement of the animals to meet the  Assuming that
500 g of dry matter is required for an additional liter of milk and 10 kg of dry matter for each
kg of meat production, total additional dry matter requirement would be 125967 MT, and its
uninterrupted supply should be maintained (Table 9.4 and 9.5). This condition will apply
when the additional increase in production will result from the improvement in animal
productivity alone. But the most likely case will be the increase due to both improved
productivity and increased number of animals. The past trend suggests that the increase in
animal population is very modest (buffalo 2.29 % and goats 2.36 %) each year. As far as
meat production is concerned, the allowance of dry matter allocated for each kg increase in
meat production should be satisfactory. In case of milk production, increased supply of crop-
by-products, which is also increasing at a modest rate due to increased cropping intensity,
should suffice the additional maintenance requirements for dry matter of the additional cows
and buffaloes that will be added up in the national herd.

Table 9.5 Estimated Annual Requirements of Forage Seeds and Planting Materials
(based on the Required DM Production to meet Additional Milk and Meat
Production Target of 3 Year Interim Plan 2008-2010)

Note: 1 Based on 4.95 MT dry matter/ha (20 MT/ha when cultivated in crop lands) when planted at 0.75 meter
distance in plots averaging 3 meter width, i.e.,33 rows/edges per hectare or 4,400 plants/ha against 17,778 plants
per ha under normal condition).

Source: Forage seed mapping study TLDP, 2003

Composition DM production DM to be DM prodn. Area to be Seeding rate Seed 
contribution  supplied (MT/ha)1 planted (ha)  (Kg/ha) requirement 
(%) (MT) (MT/yr)

Napier/ Broom grass/ Dinanath 20.0 25193 4.95 5089 Not Not plantation

in the risers and bunds applicable applicable

Stylo and other perennials 32.0 40310 8.0 5038 5.0 25

Oats/ vetch and other annuals 32.0 40310 8.0 5038 100.0 504

Berseem, forage peanut 8.0 10077 9.0 1119 25.0 28

Hedgerow establishment in the 8.0 10077 10.0 1008 3.0 3

sloping or outward sloping 

degrading terraces (Flemengia, 

Leucaena etc.)

Total 100 125967 17292
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Based on the population growth projections presented in Table 9.2, estimations are made in
terms of total TDN requirement for the year 2010 for different class of ruminants. The details
of the estimation are presented in Table 9.6, which clearly shows that total animal units (AU)
will reach 10.13 millions from existing 9.82 millions (3.15 % increment). Similarly, the total
annual TDN requirement will reach to 11.251 million metric tons from existing level of
10.80 million metric tons (4.16 % increment).
Table 9.6 Estimated TDN Requirement for increased population by 2010

Source: Estimate based on ASPR, 2002 parameters

As mentioned earlier, poultry sub sector has comparatively a higher growth both in egg and
as well as meat production. Out of the total poultry population nearly 55 percent is
commercial poultry of which 90 percent is broiler and 8.7 percent layers. Nearly 45 percent
of the total population is rural poultry reared under scavenging production system. The
estimated commercial poultry population and annual feed requirement is growing nearly by
12 percent per annum during 2005 to 2015 period (Table 9.7).

Table 9.7  Estimated Commercial Poultry Population and Feed Requirement

Source: Nepalese Poultry Industry and strategies for Sustainable Development, Poultry Entrepreneurs Forum

Species Number Animal unit Total AU million Rate TDN Requirement 
(MT TDN/ year/ AU) (Million metric ton/ year)

Cattle 7139 0.7 5.00 1.11 5.547
Buffalo 4603 0.9 4.14 4.598
Sheep 782 8.1 0.10 0.107
Goats 8184 9.1 0.90 0.998
Total 10.13 11.251

Expected Population Year 2005 Year 2010 Year 2015

Number Percent Feed (Ton) Number Feed(Ton) Number Feed (Ton)

Broiler population (000) 31557 90.04 286561 50824 461504 81852 743259

Layers Population (000) 3060 8.73 27786 4928 44750 7937 72070

Broiler parents (000) 394 1.13 3582 635 5769 1023 9290

Layers Parents (000) 36 0.10 327 58 526 93 848

Total 35048 100 318256 56445 512549 90905 825467
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9.2 Future Interventions to Meet Demand and Supply of Feed and Nutrients

Primary emphasis should be given for on-farm and off-farm forage development in Terai and
Mid-hills areas but innovative approaches (including involvement of schools) will be
adopted for farmer to farmer extension (from successful sites or pockets to other locations).
In most locations, development will be based initially on the species and strategies used by
the DLS and other agencies working in this field, but with continual modification in the light
of local experience.

More specifically, major areas of forage interventions in forage development
component will be:

1. Forage development
2. Forage seed production
3. Leaf meal production
4. Forage conservation

Forage development
Forage development will be implemented by adopting the following strategies:
- Over sowing of grazing areas and roadsides;
- Forages on landslides;
- Intensive back-yard forage plots;
- Communal cut-and-carry plots;
- Forage on Terrace risers;
- Tree legume hedgerows;
- Cover cropping with leguminous forages;
- Under sowing and improvement of fallow areas; and
- Adaptive trials

Over Sowing of Grazing Areas and Roadsides

The strategy is based on broadcasting seed of forage species at low seeding rates, without
cultivation and without any subsequent changes in management practice. Emphasis will be
given on legumes, although some grasses may be included in areas with a loose soil surface.
Key legume species of introduction will be the stylos, Wynn Cassia, joint vetches, Aztec
atro, calopo, Leucaena, forage peanut and the key grass species will be molasses, gamba
grass, signal grass, and Rhodes grass. The program will also encompass higher altitude and
drier sites, with different mixes of species, with a greater emphasis on white clover.
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Forages on Landslides

The strategy is based on direct seeding of landslide areas, with an emphasis on recent slides.
It was initiated in TLDP, as a cost effective alternative to vegetative establishment, which
was typically very slow and expensive, limited to more accessible sites, and based on a
limited range of species. In general the stylos, joint vetches, Wynn Cassia, calopo, Aztec
atro, Tree Desmodium, gamba, Brachiaria brizantha, signal grass and Leucaena will be the
choice of species. Most emphasis will be on direct broadcasting, because of difficult access,
and the need for efficient establishment. Some sites will be covered through vegetative
propagation of species such as forage peanut and Mott Napier.

Intensive Back-yard Forage Plots

The strategy is based on the establishment of highly productive forages in small plots close
to the house and animal sheds, where high soil fertility can support very high levels of
production under cut-and-carry systems. The program can result in a dramatic reduction in
women’s labor. In selected districts the best results have occurred with broader species
mixtures. Key species for this strategy are Mott Napier and Palpa stylo, but forage peanut,
Leucaena, Brachiaria brizantha, signal grass and guinea grass will also be given due
emphasis.

Communal Cut-and-carry Plots

The strategy involves the establishment of mixed forages on larger areas of land (e.g. up to
5 ha or so) for communal utilization in cut-and-carry management systems.  There has been
a great deal of experience accumulated in the past decade with the program, particularly
under the Hills Leasehold Forestry and Forage Development Project (HLFFDP), which has
emphasized such development on degraded slopes.  Key features of the leasehold program
are:

i. A wide range of species can be successfully established by sowing in cultivated
strips about 1m apart, with the forage filling in the gaps by the end of the first
season.  Palpa stylo and molasses grass were promoted very strongly, and
persistence has generally been very good, although in many sites the molasses (an
inferior species for livestock production) has dominated.  The joint vetch, Wynn
cassia, and calopo have also been successful.  The highly productive species such as
Mott Napier, which are well suited to intensive back-yard systems, are generally
inappropriate on larger communal areas because of the lower inherent soil fertility.

ii. Direct seeding of most species is appropriate, but seeding rates should be kept low
(below 4kg/ha).
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iii. Well established group practices in Nepal facilitate reasonably effective
management of such communal systems, but utilization is typically weaker than in
individual plots.

iv. In the medium term at least the areas remain much more productive than before the
program began.

Forage on Terrace Risers
The strategy involves the establishment of forage species on terrace risers and bunds, for
utilization by cutting, and occasionally by off-season grazing.  To the extent possible only
leguminous species will be used in areas where competition with adjacent crops may be an
issue, but in other sites erect grasses will be inter-planted with the legumes.  Key species will
be Palpa stylo, Leucaena, Greenleaf Desmodium, forage peanut and Mott napier.

Tree Legume Hedgerows
The hedgerow strategy involves close planting of leguminous fodder trees in strips, with
intensive utilization by cutting. The strategy has great potential in any areas where Leucaena
grows well, with establishment on terrace risers and crop boundaries, and in the case of
larger terraces, as widely spaced strips. Flemingia, Desmodium rensonii and mulberry plants
are other species to be considered. To the extent possible, the Leucaena hedgerow program
has to be closely linked with a pilot leaf-meal production program.

Cover Cropping with Leguminous Forages
The strategy involves establishment of leguminous forages species under tree crops/
orchards. The legumes can provide forage for livestock and mulch and nitrogen to tree crops,
and can also inhibit weed invasion.  The strategy was widely promoted by TLDP, and proved
to be very popular with farmers. The key species to be included are those with shade
tolerance, including forage peanut, Greenleaf Desmodium, and the joint vetches.

Under Sowing and Improvement of Fallow Areas
Under sowing is the broadcasting of companion forage legumes into maize and winter
growing cereals, to improve the value of the crop stubble for livestock feeding, to maintain
soil fertility in continuously cropped areas, and to improve the forage production and soil
fertility accretion on short or long-term fallows. The strategy could have a major impact on
sustainability in most hill farming systems, and could be crucial in the broad sloping terrace
systems.

The strategy is based on free seeding perennial and annual legumes. Key species to be
considered are Wynn Cassia, Glenn jointvetch, the stylos, butterfly pea, axillaris, centurion
centro, and glycine, with some pilot areas of forage peanut.
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Adaptive Trials
An adaptive participatory development program with field staff and farmers will

have to be implemented in the following areas to define, and subsequently implement,
appropriate forage technology packages for:

i. Drier areas in Mid-western and Far-western regions,
ii. Dry season fodder supply;
iii. Degraded slopes including landslides;
iv. Weed infested areas, including those with major invasions of Chromolaena

(banmara), Parthenium, and Lantana.

9.3 Leaf Meal Production
Local feed millers should be encouraged to substitute some of their presently used protein
sources. Leucaena10 is the best species to use initially, because of its exceptionally high
nutritive value, and its suitability for dairy rations in particular and pig and poultry rations
to a limited extent. Some existing areas of Leucaena concentration, for example in parts of
the Terai, would form a sound basis for start-up. Proportion of Leucaena leaf meal to be
included in the ration will be tried out based on the experience and lessons learned from
other countries. Local analysis of the products could also be done in existing laboratories, as
a pre-cursor to setting up major contracts.

The leaf meal facility will be established close to a major supply of the key legumes.  These
would generally be produced by small farmers under contract.  The facility would include
an open concrete drying floor (with size depending on the volume of leaf to be dried) and a
shed housing a grinding mill and bagging equipment, and strong exhaust fans. Equipment
may be very basic, especially at start-up.  It is best to start on a small scale.

9.4 Forage Conservation
Hay making from indigenous forage species is a traditional practice in high mountain
districts. It is a strategy to cope the fodder shortage during winter especially for animals
reared on transhumance system. But in mid hills it is not common. Therefore, a pilot
program in hay making (initially using Palpa stylo and centurion centro) will be supported,
through existing extension channels. More technically sophisticated approaches including
plastic-bag silage making should also be promoted in dairy pockets.

10 Leucaena is harvested at about 6 week intervals, sun dried, and the leaf is then shaken from the stem. Such
leaf may be used directly in rations, or ground for convenience of packing and transport. Row systems are best,
with a proportion of plants harvested daily in sunny weather. This if a farmer grew 4200 trees, he could harvest
about 100 each day, on a continuous 6 week cycle.
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9.5 Program Implementation
All pilot activities, including the schools program, will be implemented, with most emphasis
being within areas targeted as Community level resource centers.  These centers will be
developed into farmer education centers for future district livestock development programs.
DLSO will make the seeds available through schools, farmer groups, women’s groups, milk
collection centers, and para-vets. The program will include the key forage species defined
for target areas, and a range of new genetic material for participatory evaluation.  In general
annual species which are already commonly grown would not be included, except in new
remote areas without any prior experience in their use. 

Much of the seed is targeted for communal, often degraded land, where it can play a key role
in environmental protection. A simple back-yard nursery program have to be introduced,
especially to support the hedgerow intervention, but also to encompass bulking-up of other
species including grasses, for on-farm planting. Farmer training in the longer term will be
based on the development of farmer-level resource centers.  These resource centers will
evolve from intensive forage development, encompassing a broad range of genetic material
and strategies/extension approaches11. The resource centers may range in scope from a few
households to a whole village or ward, but can become effective in training even before they
mature.

9.6 Feed Ingredient Supply
Heavy dependency on import of feed ingredients such as maize, soybean and sunflower cake
should be reduced. A contract production of high lysine maize and soybean in the country
should receive national priority. Similarly studies have shown that there is feasibility of
expanding the area under sunflower cultivation. At present farmers do not feel secure that
their produce would fetch reasonable market price. As there are limited numbers of feed
ingredient suppliers, normally during the harvesting season they offer very low price. As
majority of the producers are small holder farmers and they are not organized, they do not
have any other choice but to sell their produce at whatever price offered to them. 

Similarly, strict quality regulation measures have to be enforced and feed industries should
be encouraged to adopt quality management program such as Good Manufacturing Practice,
Good Hygienic Practice and code of practices for feed industries etc. Immerging concern of
food safety and hygiene in the food chain should be addressed. Similarly, domestic feed
industries should be protected by availing raw materials such as rice bran, wheat bran by
enforcement of levy on export of raw materials for feed industry. Another important area that
needs attention for improvement is the price regulation through the competitive market
mechanism.

11 It is anticipated that it will require two years, from start-up, for these sites to be effective in training of farmers
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CHAPTER X

Technologies, Ideas and Experiences to be Shared with Member
Countries

10.1 Background
Livestock development efforts were initiated in early sixties. Animal feed production and
management was regarded as something already known to the farmers. Therefore, in
livestock research and development, this area did not receive due priority. So far no livestock
census has been carried out in the country. Animal feed production from various sources was
assessed long before with Land Resource Mapping Project in 1986. Changes in land use
pattern, changes in grazing land, forest land/ shrub land and their utilization, changes in
vegetative composition and associated impact on nutrients supply has not been
comprehensively updated. Therefore, there is still a need to refer those old figures/
coefficients in making a demand and supply assessment. However, in the last five decades
there have been some research and development experiences that could be shared with other
member countries.

Following are some of the important areas in the field of animal feed production and
management where there are experiences/ technologies available. This chapter is based on
the review of research reports, workshop/ seminar proceedings and consultation with the
scientists working at NARC and development workers of the DLS and its partner
organizations and education institutions. The proceedings of the ‘Agricultural technologies
for poverty reduction’, proceedings of the seventh national outreach research workshop,
2004, proceedings of the national animal science conventions provided useful information.
Technologies on:

� Assessment on quality hay production through farmers participation in high 
mountain areas

� Evaluation of temperate pasture and forage species at high hills
� Integrated management of cuscuta (parasitic plant) in forage crop
� Silvi-pastoral study under different community forestry/ leasehold program
� Increasing the productivity of dairy animals using feed resources
� Germplasm maintenance and forage seed, saplings and inoculums production
� Germplasm maintenance and foundation seed production
� Study on different cultivars of stylosanthes
� Study on fodder grass and legumes under different agro-forestry systems
� Study on control and eradication of poisonous plants of high altitude areas
� Study on dry matter and seed production of winter and summer forage crops
� Study of winter forage legumes for their dry matter and seed production
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� Study on effects of cuttings on seed production of winter legumes
� Cultivation of summer legumes with summer crops for hills
� Study on fodder tree lopping system
� Evaluation of forage species under silvi-pastoral system
� Evaluation of fodder species under silvi-pastoral system
� Study on morphological characteristics of dual purpose cereals
� Study of multipurpose shrubs and forage species
� Establishment of fodder tree species for silvi-pastoral management
� Study on multipurpose shrubs and forage species for sloppy and marginal land
� Tree crop interaction study under alley cropping
� Study the productivity of berseem in dairy pocket areas
� Forage inventory survey
� Study the nodulation in white clover
� Effects of sowing dates on the seed production of different variety of oats
� Production performance of dual purpose maize cultivars
� Buffalo calf fattening for meat production
� Initial evaluation of different cultivars of amaranths on degraded land
� Sustainable soil management practices in the hills
� Preliminary study on growth patterns and productivity of dementhus

Indigenous knowledge on:
� Indigenous knowledge on identification of poisonous plants.
� Indigenous knowledge on treatment of plant poisoning using local herbs by
mountain herders.

� Application of local knowledge on management of soil fertility and pasture
productivity

� Nutritional knowledge on feeding of fodder trees in different seasons.
� Rank of fodder trees according to usefulness such as for more milk, more fat
percent, not to fed to pregnant animals

� Propagation techniques of indigenous fodder trees; vegetative as well as through
seed.

� Seed collection, processing and storage techniques of fodder trees
� A high level of integration of livestock and crop production and linking with
forestry resources

� Practice of in-situ manuring by animals in certain time of a year.
Development experience on:

� Long term leasing of degraded forest land for livelihood improvement of poor
and disadvantaged households in nearby communities through fodder based
livestock production interventions.

� Reduction of cost of production of milk by nearly one third in the western terai
through fodder based feeding regime of cattle and buffaloes.



51

Best Practices in Animal Feed Production and Management  

10.2 Forage Based Milk Production
However, cultivation of forage crops such as oats, winter vetch and berseem for winter
feeding and teosinte and sorghum for pre-monsoon/monsoon season feeding could be new
introductions to many dairy pocket areas. Therefore, farmers would need knowledge and
skills on cultivation practices and their feeding management to make the best use of
available feeding materials. This could be achieved by establishing demonstration plots and
by training them in feeding management. In the western terai districts, it was found that cost
of milk production went down by one third when wheat bran was replaced by feeding stylo
(Stylosanthes sp). Seasonal variation on milk production, calving season and response to
green forage feeding in two different locations in the western Nepal is presented in the
following figures:

Source: CLDP, PPTA 2003. Field observations

Century old practices, local knowledge and perceptions of the farmers influence the feeding
practices adopted by them. One of such typical feeding practices was noted down during
project preparation exercise while formulating Community Livestock Development Project
is as following;
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Source: Feasibility study of Community Livestock Development Project, 2003

CHAPTER XI

CONCLUSION
1. In commercialized farming situations farmers compensate for shortages of forages

with supplementation of expensive concentrate feeds. As concentrates are
expensive, animals are not fed to their requirement thus introducing costs without
significantly increasing production. This has serious implications for
competitiveness of the local products against imported products and for the
sustainability of livestock production systems.

2. Until a low cost supply of quality forage is established, farmers will remain
reluctant to raise replacement stock and to rear bull calves for meat. Current
practice is to sell female buffalo to butchers once they are dry and to buy pregnant
or calf-at-foot replacements. This detracts from the profitability of milk production.
In addition farmers often discard bull calves at birth rather than rearing them. This
is a loss of an improved genetic resource and an economic opportunity is lost,
adding to Nepal’s meat deficit and its reliance on animal imports from India.

12 PPTA field study

Typical Concentrate Feeding Practice

The type and quantity of concentrate feeds given to animals vary by location,
season, economic status of households, animal type and level of production and its
physiological conditions. In Dumre/Palpa (western region of Nepal) for example,
concentrate feed constituted a mixture of maize (18-56%), rice bran (38-73%) and
mustard cake (6-9%) with added salt12. About 2.75 to 3kg of this mixture is offered to
lactating animals per kg of milk produced. Feeding concentrate mixture in the far-
western hills, on the other hand, involved three regimes. For the first 11 days of
lactation animals are offered 2.7kg of cooked rice per kg of milk produced on daily
basis, followed by about 2.25kg of cooked wheat gruel per day for the following 4
months. From the fifth month of lactation, milk production is considered to decline
naturally and animals are offered about 1.75kg of wheat or barley flour spread over
warm water. But the offer is irregular: sometimes daily and sometimes each alternate
day. There are also cases such as in Rupandehi, where farmers have a concept that dairy
animals should be fed with wheat bran (price Rs 11/kg) and not the whole wheat (Rs 6-
7/kg). This is simply associated with a lack of farmer knowledge in basic animal
nutrition.
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3. Field observations from the Sustainable Soil Management Program (SSMP) offer
insights into recent trends. The shift towards stall feeding appears to have resulted
in a slight decrease in livestock numbers per household in many cases, and an
increase in cropping intensity (through increased availability of manure for
composting.)  Farmers who have become involved in income generation through
vegetable production have invested in fodder development to generate more
manure for vegetable areas, and have actually increased manure application on
non-vegetable areas.  There is evidence of a shift from the traditional fodder trees
towards productive grasses and herbaceous legumes, primarily on a basis of easier
and quicker harvesting.  Requests for supplies of planting material have increased
dramatically over the past couple of years, apparently as a result of increasing
awareness.

4. Out migration from hill areas has been very extensive, in response to external
employment possibilities. One consequence of the decreased labor availability in
hill farming systems has been abandonment of many terraces for annual cropping,
and an increased opportunity for either perennial fodder cropping or for legume-
based ley-farming.

5. Much of Nepal’s stall feeding is currently based on harvesting of grasses and other
fodders, often of inferior feeding value, from forest and other areas which are
typically a considerable distance from the house. This is predominantly the task of
women and children, and often consumes 6-8 labor hours per day per household
(for about 3 adult bovine equivalents.). This can be dramatically reduced through
the establishment of productive fodders within the farm area. Field observations
indicate that the labor demand per livestock unit has been halved through such
intervention.

6. The feed deficit situation in the country should be addressed by launching extensive
fodder production program in terai and mid-hills. With the expansion of irrigated
areas, possibility to incorporate in the cropping pattern and promotion of relay
cropping of legumes forage should be emphasized. Communal land in terai and mid
hills could be better utilized as leasehold approach has been tested to be effective
for poor and disadvantaged communities should be extended nationwide. Similarly,
community forestry users groups should be supported in preparing their
management plan so as to increase both the quantity and quality of the feed
produced.  In the high altitude areas, improvement in access to pasture land
followed by management intervention would improve the situation. The forage
conservation techniques should be promoted to mitigate feed shortage during the
winter and dry summer months in mid-hills and terai.
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7. Poultry industry is expanding at a higher growth rate annually but the quality of
feed is not significantly improving in Nepal. Small scale production, low quality of
raw material, poor formulation techniques and poor technical know-how are
responsible for this situation. As the production cost of poultry products in two
neighboring countries is considerably less, it is difficult to expand, even to survive,
if improvements are not made. To improve the situation and to increase the quality
standard of commercial poultry feed followings should be the priority activities;

- Train feed millers on quality feed formulation
- Make available least cost feed formulation formula to small feed millers,
so that it meets the optimum feed quality 

- Facilitate availability of quality guaranteed raw materials or feed
ingredients in all season

- Promote competition in quality among the feed millers (code of
practices)

- Standardize critically minimum/ maximum levels of nutrients by making
suitable amendments in feed act and regulations

8. The need for large quantities of quality forage to enable the existing animal
population express its genetic potential and to support breed improvement
programs as envisaged in the Agriculture Perspective Plan, requires urgent action.

9. There has been a marked and on-going shift towards stall feeding particularly in the
milk-shed areas. Increased stall feeding has also been resulted in due to increasing
schooling of children, increasing cropping intensity and in response to community
forestry initiatives to some extent. This shift has generally resulted in higher
livestock productivity and significant changes in labor use.  Labor for fodder
collection often exceeds 6-8hrs per day per household, and it is mainly undertaken
by women and children. Traditional use of native tree fodder remains important in
reducing seasonal fluctuations in supply. It also accounts for a large number of
spinal injuries incurred while climbing and lopping tree fodder.

10. In the traditional system, livestock productivity is constrained by the quantity and
quality of total fodder available (or which can be delivered to stalled animals).
Typically the major deficit occurs during the pre-monsoon period. At a higher
elevations, winter fodder is also a major limitation.

11. Milk production in the areas with an access to fresh milk markets has become
heavily based on concentrate feeding, particularly along the Terai, often with more
than 60% of milk revenues being spent on concentrate and making milk production
uneconomically marginal.

12. Forage development offers an opportunity for improving livestock performance and
profitability in the majority of households.
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- Currently most commercial milk production involves a heavy dependence on
concentrates, which is the major factor constraining profitability. Shifting to the use
of high quality home-grown forages can substantially address this problem.

- Some leguminous species offer prospects for inclusion in poultry and pig
rations, markedly reducing feed cost.

- Improving feed quality and quantity will dramatically improve growth rates
and breeding performance of all ruminants, and reduce mortality
particularly of young stock.

13. Forage development has significant implications for the poor.  It is an inexpensive
and highly visible intervention which can be introduced into a range of situations
where farmers either own, or do not own land. TLDP experience shows that women
directly benefit from forage development (i) from decreased work load.  Forages
grown closer to the home reduced the need to collect forage from forests and
therefore save time and effort (ii) income from the sale of green material or seed.
Income from these sources is for direct benefit of the woman and is spent on (i)
family nutrition, (ii) household utensils (iii) schooling and (iv) personal assets.

14. The Three Year Interim Plan of the Government of Nepal targets to achieve
incremental 27,990 MT meat and 195,990 MT milk productions from the base year
productions of 227 thousand MT and 1,351 thousand MT respectively (annual
increment of 9.33 thousand MT of meat and 65.33 thousand MT of milk). However,
it is important to note that:

- Livestock in Nepal are already at feed deficit by over 3 million MT DM per
annum (more than 36 % of the TDN requirement is deficient);

- At least 500g of dry matters will be required for each additional liter of milk
production; and

- At least 8-10kg of dry matter will be required for each kg of meat
production.

15. Based on the above assumptions, around 125967 MT of additional dry matter and
55425 MT of TDN will have to be produced annually to meet the production target
of meat and milk by productivity improvement of existing animals.

16. Low animal productivity is associated with under-feeding (by about one-third), low
genetic quality in milk or meat producing animals, low level of management and
lack of adequate veterinary services. Farmers should be supplied with necessary
services to improve productivity in a coordinated manner, and it is necessary that
all stakeholders are involved in the planning and implementation of the livestock
programs (Livestock Master Plan, 1993).
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Annex - 1.1   Characteristics of physiographic regions of Nepal
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Note: FW= Far Western, MWDR= Mid Western Development Region, WDR= Western Development Region,
CDR= Central Development Region, EDR= Eastern Development Region

Source: Land Resource Mapping Project (LRMP), Land Utilization Report (1986)

Annex  1.2  Area of each physiographic region

Source:  MOAC (2004)

Annex - 3. 1  Proximate principles of some dry roughages
Sl. No. Dry feed DM % CP % TA % EE % CF % NFE %

1 Millet straw, green 24.9 6.4 9.1 1.2 27.5 55.8

2 Oat hay 70.7 15.7 8.8 2.4 18.3 55

3 Rice straw 86.6 2.6 12.9 1 33.6 50

4 Wheat hay 61 13.5 6.4 1.6 21.5 57

5 Wheat straw cv annapurna-1 71.1 3.8 6 1.5 31.4 57.5

6 Wheat straw cv BL 1012 67.7 2.1 4.1 2.7 32.5 58.6

7 Wheat straw cv Nepal 297 53.6 8.3 5.1 1.8 36.6 48.2

8 Wheat straw cv RR21 70.1 4.2 4.9 2.6 30 58.3

9 Wheat straw cv morahang local 71.4 4.6 3.8 1.5 39.6 50.6

Physiographic region Area - hectares Percentage
High Himalayan Region 3 447 500 23.7
High Hills Region 2 889 500 19.7
Middle Hills Region 4 350 300 29.5
Siwalik 1 888 600 12.7
Terai 2 142 200 14.4
Total 14 718 100 100
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Source: Chemical composition and nutritive values of feeds of east Nepal by D.B. Subba, Pakhribas Agriculture Center

Green forage DM % CP % TA % EE % CF % NFE %

Berseem (Trifolium alexendrinum) 20.5 20.2 11.3 2.3 16.5 49.7

Chicory (Chicorium intibus) 15.3 23.4 18 4.6 13.8 40.2

Desmanthus spp 26.5 21.2 10.6 2.5 16.2 49.6

Dhus 33.2 9.3 11.3 1.7 34.3 43.5

Glycine (Neonotonia weightii) 27.2 23.6 16.6 1.6 17.1 41.1

Green leaf desmodium (Desmodium intortum) 20.3 24 11.9 2.2 18.3 43.6

Mixed forage 20 18.4 8.4 2 23 48.3

Oat kent (Avena sativa) 19.7 15.6 11.7 2.9 18.5 51.2

Oat swan (Avena sativa) 18.9 21 12 3.8 16.9 46.2

Setaria (Setaria anceps) 15.2 10.2 12.7 2 33.9 41.3

Sorghum (Sorghum vulgare) 13.1 8.9 12.5 2.4 31.1 45.1

Silver leaf desmodium 22.4 21.2 11.2 2.6 21.6 43.5

Vetch (Vicia sativa) 19.9 27.7 14.1 3 17.2 38.1
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Annex  - 3. 2  Proximate principles of some green forages
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Sl. No. Species DM Yield (MT/ha/year) Site
High hills
1 Trifoliun repens cv. Redquin 9.0 Marpha, Mustang
2 Dactylis glomerata cv. Porto 9.0 Marpha, Mustang
3 Trifoloium repens cv. Khumaltar 3.4 Jumla
4 Trifolium subterraneum cv. S Park 10.4 Jumla
5 Lolium perenne cv. Peramo 13.3 Jiri
6 Lolium perenne cv. Pyson 7.1 Lamabagar, Dolakha
7 Medicago falcata cv. Ladakh 3.2 Jumla
Terai and Mid hills
8 Stylosanthes guianensis cv. Cook 15-20 Dang
9 Stylosanthes hamata 10.0 Potential yield (literature)
10 Melinis minutiflora 6-8.0 Makawanpur, Dang
11 Trifolium alexandrinum 6.0 Pokhara, Janakpur
12 Avena sativa 8.0 Pokhara
13 Avena sativa cv. Stout 10.0 Janakpur
14 Pennisetum purpureum 35-40.0 Pokhara
15 Seratia anceps 15-20.0 Naldung
16 Desmodium intortum 4.0 Naldung
17 Euchlaena maxicana 15-18.0 Gaughat, Nepalgunj

Annex  - 3.4   Average DM production (MT/year/ha) from selected introduced species

Source: Joshi and Pande, 1991; Singh et al., 1990, Grela 1990 and DLS farm records cited in Forage Seed
Production Area Mapping, TLDP, 2002

SN Local name Botanical name Harvesting season
1 Ipil-ipil Leucaena leucocephala Throughout the year
2 Kabro Ficus lacor April to early July (Biashakh to Asar)
3 Koiralo Bauhinia variegate November to March (Mangsir to Chait)
4 Kutmiro Litsea monopetala October to February (Kartik to Fagun)
5 Kimbu Morus alba March to June (Chait-Jeth/Asar)
6 Gogan Sauraria nepaulensis December to March (Poush to Chait)
7 Chiuri Aesandra butyracea October to March (Kartik to Chait)
8 Chuletro Brasiopsis hainla October to April (Kartik to Baishakh)
9 Jingat Lanea coromandelica December-January (Poush-Magh)
10 Tanki Bauhinia purpurea October to February (Kartik to Fagun)
11 Nemaro Ficus roxburghii October to March (Kartik to Chait)
12 Pakhuri Ficus globerrima September to March (Asoj to Chait)
13 Badahar Artocarpus lakoocha September to March (Asoj to Chait)
14 Gedulo Ficus clavata November-December (Mangsir – Poush) and April-May (Baishakh – Jeth)
15 Bakaino Melia azaderach April to August (Baishakh to Bhadra)
16 Bhimal Grewia optiva September to February (Asoj to Fagun)
17 Khanyu Ficus cunia October to March (Kartik to Chait)

Annex - 3.5 Common fodder trees and their lopping months

Source: Singh, S. B., 1993. Information on Important Fodder Trees of Nepal
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Annex - 4.1 Nutrient requirements of commercial breeds of chicken
a. Breed:  Lohmann Brown

Nutrients requirements Starter Starter Developer Pre-layer (wk 16- Layer (till 28 

(wk 1-3) (wk 4-8) (wk 9-15) 5% production) wks)
Metabolizable energy (kcal/kg) 2900 2750-2800 2750-2800 2750-2800 2750-2900
Crude protein (min %) 21.0 18.5 14.5 17.5 18.0
Methionine (% min) 0.48 0.38 0.33 0.36 0.40
Meth + cystine (% min) 0.83 0.67 0.57 0.68 0.73
Dig. Meth + cystine (% min) 0.68 0.55 0.47 0.56 0.60
Lysine (% min) 1.20 1.00 0.65 0.85 0.80
Dig. Lysine (% min) 0.98 0.82 0.53 0.70 0.66
Tryptophan (% min) 0.23 0.21 0.16 0.20 0.18
Threonine (% min) 0.80 0.70 0.50 0.60 0.59
Calcium (% min) 1.05 1.00 0.90 2.00 3.50
Phosphorous total (% min) 0.75 0.70 0.58 0.65 0.55
Phosphorous available (% min) 0.48 0.45 0.37 0.45 0.40
Sodium (% min) 0.16 0.16 0.16 0.16 0.15
Chloride (% min) 0.16 0.16 0.16 0.16 0.15
Linoleic acid (% min) 1.40 1.40 1.00 1.00 2.00
Contd... Nutrients Requirements after 28 weeks

Nutrients (wk 29-45) (wk 46-65) After wk 65
Metabolizable energy (kcal/kg) 2750-2800 2750-2800 2750-2800
Crude protein (min %) 19.6 18.4 17.8
Methionine (% min) 0.44 0.38 0.36
Meth + cystine (% min) 0.80 0.71 0.67
Dig. Meth + cystine (% min) 0.66 0.59 0.55
Lysine (% min) 0.87 0.83 0.78
Dig. Lysine (% min) 0.71 0.68 0.64
Tryptophan (% min) 0.21 0.20 0.19
Threonine (% min) 0.64 0.58 0.55
Calcium (% min) 4.10 4.30 4.40
Phosphorous total (% min) 0.60 0.54 0.47
Phosphorous available (% min) 0.42 0.38 0.33
Sodium (% min) 0.17 0.17 0.17
Chloride (% min) 0.17 0.17 0.17
Linoleic acid (% min) 2.00 1.60 1.20
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Nutrients Starter Starter Developer Pre-layer (wk 15 Pre-peak  

(wk 0-6) (wk 6-8) (wk 8-15) - 5% production) (5 - 50%)

Metabolizable energy (kcal/kg) 2750-2970 2750-3025 2750-3080 2750-3025 2750-2970

Crude protein (min %) 19.0 16.0 15 14.5 18.0

Arginine (% min) 1.15 1.00 0.85 0.85 1.15

Methionine (% min) 0.45 0.40 0.35 0.35 0.50

Meth/cystine (% min) 0.80 0.70 0..60 0..60 0.81

Lysine (% min) 1.10 0.90 0.70 0.72 0.96

Tryptophan (% min) 0.20 0.18 0.15 0.15 0.21

Calcium (% min) 1.00 1.00 1.00 2.25 3.85

Phosphorous total (% min) 0.70 0.68 0.60 0.60 0.75

Phosphorous available (% min) 0.45 0.44 0.40 0.40 0.48

Sodium (% min) 0.18 0.18 0.18 0.18 0.20

Chloride (% min) 0.16 0.16 0.16 0.16 0.18

Potassium (% min) 0.50 0.50 0.50 0.50 0.60

Linoleic acid (% min) 1.00 1.00 1.00 1.00 1.50

Contd…….Minimum Daily Intake Recommended per Bird

Nutrients Peaking

(50% to 32 wks) 32 to 44 wks 44 to 55 wks 55 wks +

Protein, g/bird 18.0 17.75 16.50 15.50

Methionine, mg/bird 450 440 420 390

Methionine + Cystine, mg/bird 800 790 740 700

Lysine, mg/bird 925 910 880 860

Tryptophan, mg/bird 190 185 175 160

Calcium, mg/bird 3.65 3.75 4.10 4.15

Phosphorous (Total), mg/bird 0.64 0.64 0.61 0.57

Phosphorous (Available), mg/bird 0.40 0.40 0.36 0.32

Sodium, mg/bird 180 180 180 180

Chloride, mg/bird 170 170 170 170

b.  Breed: Hy-line

Source: Community Livestock Development Project, Livestock Sector Profile, 2004
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S. N. Quantity ME Total ME Total crude Percent Total Defecit %

(Mt) used Kcal/kg MCal protein (Mt) Import Defecit

amount

Energy Source Ingredients

1 Yellow Maize 194742 3617 704381814 45 316971816

2 Rice Polish/bran 47295 2937 138905415 10 13890542

3 Deoiled Rice Bran 18546 2235 41450310

4 Wheat 12983 3250 42194750

5 Wheat bran 25502 1085 27669670

6 Molasses 11597 1960 22730120

Sub Total 977332079 330862358 0.34

Protein Source Ingredients CP %

7 Soybean meal 51003 44 22441 98 21992

8 Til cake 27820 31.8 8902 95 8457

9 Sunflower cake 23183 34.6 8021 95 7620

10 Mustard cake 13910 35 4869 0 0

11 Fishmeal/ Jawala 13910 33.2 4618 99 4572

Sub Total 48852 42642 0.87

Minerals/Vitamins /

Feed additives

12 Bone meal 4636

13 Oyster Shell 4636

14 Limestone 9273

15 Feed supplements and 

additives 4636

Grand Total 463672

Annex-4.2  Feed ingredients use and nutrient balance situation in poultry feed in 2007

Source: Estimation based on ‘Nutrient contents of feed ingredients’ by NARC, 2006 and ‘Current status of feed
production; constraints and opportunities, Poultry Entrepreneurs Forum
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SN Feed Description DM % OM % T. Ash % CP % EE % CF % Ca % P %

ingredients

1 Broken rice Mean 85.43 99.05 0.95 8.80 0.10 0.11

Std 0.58 0.07 0.07 1.61 0.01

Max 86.10 99.10 1.00 10.60 0.12

Min 85.10 99.00 0.90 7.50 0.10

N 3 2 2 3 3

2 Millet Mean 81.98 96.77 3.23 7.19 8.64 0.34 0.29

Std 4.38 0.49 0.49 1.06 1.22 0.14 0.03

Max 88.60 97.70 3.70 9.30 10.60 0.64 0.35

Min 76.20 96.30 2.30 6.30 7.30 0.22 0.23

N 8 10 10 10 7 9 9

3 Wheat Mean 87.25 97.22 2.78 13.05 6.07 0.11 0.41

Std 1.77 1.86 1.86 2.81 5.40 0.03 0.30

Max 88.50 98.34 5.56 15.44 12.30 0.15 0.84

Min 86.00 94.44 1.66 9.35 2.80 0.08 0.21

N 2 4 4 4 3 4 4

4 Wheat bran Mean 88.17 93.41 6.59 12.72 2.24 9.86 0.32 0.58

Std 2.32 2.50 2.50 2.46 0.91 1.54 0.43

Max 93.90 96.20 12.73 16.40 4.30 13.10 2.34 0.90

Min 84.30 87.27 3.80 5.94 0.80 6.35 0.02 0.06

N 25 41 41 41 23 25 35 30

5 Horse gram Mean 91.00 95.98 4.02 17.48 12.56 0.23 0.19

Std 0.39 1.13 1.13 2.06 0.56 0.03 0.02

Max 91.60 96.80 6.00 18.90 13.10 0.27 0.22

Min 90.70 94.00 3.20 13.90 11.70 0.20 0.17

N 5 5 5 5 5 5 5

6 Oat grains Mean Mean 93.11 93.26 6.74 11.40 8.20 0.25 0.47

Std 0.91 0.55 0.55 1.27 1.59 0.13

Max 93.75 93.65 7.13 12.30 9.32 0.34

Annex - 5.1 Nutrient contents of feed ingredients

Contd...
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SN Feed Description DM % OM % T. Ash % CP % EE % CF % Ca % P %
ingredients

Min 92.47 92.87 6.35 10.50 7.07 0.16

N 2 2 2 2 2 2

7 Buck wheat Mean 76.50 86.80 13.20 4.81 2.21 0.17

Std 1.00 2.02 2.02 0.73 0.17 0.06

Max 77.00 89.70 16.16 6.20 2.38 0.23

Min 75.00 83.84 10.30 4.13 2.01 0.09

N 4 6 6 6 4 4

8 Til cake Mean 89.76 91.18 8.82 31.81 8.80 11.77 0.72 0.93

Std 2.66 2.54 2.54 3.10 2.17 0.20 0.21

Max 98.80 94.91 19.95 37.70 16.08 1.15 1.65

Min 86.80 80.05 5.09 25.68 8.10 0.22 0.30

N 16 34 34 31 22 29 29

9 Rice bran Mean 89.07 88.64 11.36 10.37 6.81 10.60 0.24 0.71

Std 3.03 3.16 3.16 3.26 2.36 4.62 0.25 0.35

Max 95.49 93.45 19.00 19.05 9.55 30.12 1.42 1.59

Min 82.50 81.00 6.55 4.19 2.80 7.20 0.02 0.13

N 46 83 83 83 30 24 75 54

10 Yellow Maize Mean 88.87 98.06 1.94 10.19 1.35 3.81 0.16 0.42

Std 2.67 0.89 0.89 1.18 3.76 1.22 0.19 0.13
Max 93.30 99.26 4.34 12.30 1.19 6.70 0.75 0.99
Min 83.30 95.66 0.74 8.30 1.52 2.23 0.02 0.31
N 16 31 31 31 6 16 25 25

11 Sunflower cake Mean 91.50 90.99 9.01 34.60 18.12 0.64 0.98
Std 3.81
Max 37.29
Min 31.90
N 2

12 Soybean cake Mean 90.12 92.43 7.57 39.43 6.83 1.30 0.65
Std 0.51 1.35 1.35 3.28 0.04 0.96 0.07
Max 90.48 93.98 9.93 44.00 6.85 2.66 0.79
Min 89.76 90.07 6.02 35.00 6.80 0.52 0.60
N 2 11 11 11 2 6 6

Contd...
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Mustard cake Maize gluten
Sesame cake Wheat bran
Groundnut cake Rice bran
Soybean cake Rice polish
Sunflower cake Maize
Sal seed cake Wheat
Cottonseed cake Sorghum
Linseed cake Oats
Fish meal Sunflower seed
Bone meal Sesame

SN Feed ingredients Description DM % OM % T. Ash % CP % EE % CF % Ca % P %

13 Fish meal Mean 93.96 49.45 50.55 33.26 1.90 3.23 2.91 0.94

Std 0.08 12.98 12.98 9.97 0.38 0.70 0.16

Max 94.02 61.50 68.92 46.80 3.50 3.56 1.12

Min 93.90 31.08 38.50 21.41 2.96 2.21 0.75

N 2 4 4 10 2 4 4

14 Bone meal Mean 93.77 38.71 61.29 26.32 0.19 22.25 1.55

Std 0.71 0.71 6.94 0.30 0.06

Max 39.23 62.10 34.16 22.46 1.59

Min 37.90 60.77 20.94 22.03 1.51

N 3 3 3 2 2

15 Oyster shell powder 99.51 1.84 98.16 2.44 35.94 0.08

Source: Nutrients contents of feeds and fodder in Nepal. Nepal Agriculture Research Council, Animal Nutrition
Division, 2006

Annex -  8.1 Feed ingredients and supplements list approved by the DLS

List of feed ingredients
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Growth Promoter Coccidiostat
Probiotics Avilamycin Amprolium Diclazural
Spiramycin Virginamycin DOT Maduramycin
Zinc bactiracin Furazolidone Salinomycin Lasalosid
Colistin Doxycycline Nicarbazine Ethopabate
Clortetracyclin Neomycin Arpirinocid Halofuginone
Oxytetracycline lavophospholipol Naracine Robenidine
Erathromycin Rosarsone Meticlorpindol Monensin Sodium
Tylosin Furaltadone

Minerals
Ferrous sulphate Copper sulphate
Cobalt sulphate Manganese sulphate
Manganese sulphate Potassium iodide
Dicalcium phosphate Calcium carbonate
Sodium selenite Sodium selenate
Zinc sulphate12 Sodium citrate
Calcium gluconate Potassium chloride
Sodium acid phosphate Zinc oxide

Vitamins
Vitamin A Vitamin B1
Vitamin B2 Vitamin B3
Vitamin B5 Vitamin B6
Vitamin B9 Vitamin B12
Vitamin H2 Vitamin K3
Vitamin E50 Vitamin AD3
Multi vitamin AB2D3K Vitamin B complex
Vitamin C Choline chloride

Feed supplements

Amino Acids Enzymes                           Antioxidants
L Lysine DL Methionine Amylase Cellulase Ethoxyquin
Thrionine Arginine Lipase Protease BHT
Histidine Leucine Tryptophane Phytase Glucosytase BHA
Valine Isoleusine Beta Glucanase Pectinase Propyl gallate

Xylanase Hemicellulase

Source: Minutes of the Technical Committee of DLS, Livestock Quality Control Laboratory, Harihar Bhawan, Nepal
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Bauhinia purpurea Phyllosachys nigra

Quercus semicarpifolia Ficus clavata 

Brassiopsis hainla Mucuna macrocarpa

Fodder trees, shrubs and climber of Nepal

Source: Nutrient contents of feeds and fodder trees of Nepal, NARC, 2006
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Stylosanthes in communal land

Forage peanut in degraded land
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Women carrying forage from communal land

Rice straw, corn stover and maize stored in rural areas
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Maize Soybean

Oats Barley

Oil cakes Rice bran

Bone meal Dried fish

Source: Nutrient contents of feeds and fodder trees of Nepal, NARC, 2006
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Acronyms and Abbreviations

ADB Asian Development Bank

ADF Acid Detergent Fiber

AGDP Agricultural Gross Domestic Product

APP Agriculture Perspective Plan

APP-ISR Agriculture Perspective Plan 
Implementation Status Report

ASPR Agriculture Sector Performance Review

AU Animal Unit

Ca Calcium

CBS Central Bureau of Statistics

CDR Central Development Region

CLDP Community Livestock Development 
Project

CF Crude Fiber

cv Cultivar

CP Crude protein

DLS Department of Livestock Services

DLMP Directorate of Livestock Marketing 
Promotion

DFTQC Department of Food Technology and 
Quality Control

DM Dry matter

DOAD Department of Agriculture Development

EE Ether Extract

EDR Eastern Development Region

FAO Food and Agriculture Organization of
the United Nations

FW Far Western region

GDP Gross Domestic Product

ha Hectare

IU International Unit

Kg Kilograms

MoAC Ministry of Agriculture and Cooperatives

MT Metric tons

MWDR Mid Western Development Region

NARC Nepal Agricultural Research Council

NDDB National Dairy Development Board

NGO Non-government Organization

NPC National Planning Commission

NRs Nepalese Rupees

OM Organic Matter

PPTA Project Preparation Technical Assistance

P Phosphorus

SSMP Sustainable Soil Management Project

TDN Total Digestible Nutrients

TLDP Third Livestock Development Project

WDR Western Development Region

WTO World Trade Organization
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1. INTRODUCTION
Pakistan, which lies between latitude 23°N and 37°N and longitude 60°E and 76°E, is
geographically diverse, with coastal beaches, lagoons and mangrove swamps in the South;
sandy deserts, desolate plateau, fertile plains and dissected upland in the centre; and valleys,
snow-covered peaks and glaciers in the North. Administratively Pakistan has four provinces
viz. Punjab, Sindh, the North West Frontier Province (NWFP), and Baluchistan including
Northern Areas. Pakistan has been blessed with a great ecological diversity. Country land has
been divided into 10 agro-ecological zones viz., Indus Delta, Southern irrigated plains,
Sandy desert, Northern irrigated plains, Barani (rainfed) areas, Wet mountains, Northern dry
mountains, Western dry mountains, Dry western plateau and the Sulaiman Piedmont (PARC
1980). Pakistan has a total area of 79.61 million hectares, 28% of which are cultivated and
5% of which are in forests. There are 9.0 million hectares of culturable waste land and 24.3
million hectares not available for cultivation (Agric. Statistic of Pakistan, 2006-07). 

Pakistan has a huge livestock population, well adapted to local conditions and some of these
are classified as the best breeds of the region.  Livestock accounts for 52 percent of
agricultural value added and contributes 10.9 percent to GDP. The livelihood of about 30 –
35 million people in rural areas depend directly or indirectly on livestock farming
(Economic Survey of Pakistan, 2006-07). Livestock sector share in agriculture is more than
combined shares of major and minor crops. Population status of livestock species in Pakistan
over the last 30 years are presented in the Table 1. Among the large ruminants cattle is higher
in number than buffaloes. Goats are found the highest in number amongst livestock species.
According to livestock census report-2006, annual growth rate during the last 10 years was
higher in cattle (4.48%) than buffaloes (3.48%). 

This is in reverse of the growth rate reported for the two species during the period 1986 –
1996. Among the small ruminants, less growth rate, as recorded in previous years, was in
sheep than goats during the last one decade. According to the latest Livestock Census of
Pakistan (2006), there are 27.5 million buffaloes, 29.6 million cattle, 26.5 million sheep,
53.8 million goats, 0.90 million camels and 441 million poultry (Table 1). Buffaloes are kept
mainly in the Northern and Southern irrigated plains and cattle are raised throughout the
country. There are two major breeds of dairy buffaloes, and 10 breeds of cattle. There are
also two million cross-bred cattle in Pakistan. Most of these crossbred are genetically
Sahiwal x Holstein Friesian and Sahiwal x Jersey or non-discript local cattle with Friesian.
Farmers these days have high choice of keeping cross bred cows for milk. There are 31
breeds of sheep and 34 breeds of goats and 15 breeds of camel. Most of the livestock species
(over 50 percent population) are reared under smallholder system keeping 1-6 large
ruminants or 1-30 small ruminants per household (Table 2)
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Table 1. Livestock population in Pakistan during the last thirty years

Source: Livestock Census of Pakistan, 2006

Table 2. Herd size profile of livestock in Pakistan  (values in parenthesis are
percentages) 

Source: Livestock Census of Pakistan, 2006 

Poultry sector is one of the most vibrant segments of agriculture sector in Pakistan. This
sector generates employment (direct/indirect) and income for about 1.5 million people.
Investment in poultry industry remained about 200 billion rupees during 2006-07. Poultry
sector has shown a growth of 8-10 % annually and contributes 22 percent to the total meat
production in the country (Economic Survey of Pakistan, 2006-07). Poultry produced in
Pakistan is being developed through two management systems i.e. commercial farming
andrural/backyard poultry farming.  

Annual 
Species 1976 1986 1996 2006 Growth Rate 

1996-2006 (%)

Cattle 14.90 17.50 20.42 29.56 4.48

Buffalo 10.60 15.70 20.27 27.33 3.48

Goats 21.70 29.90 47.61 53.79 1.39

Sheep 18.90 23.30 23.75 26.49 1.15

Camel 00.80 01.00 00.81 00.92 1.36

Herd Size Cattle Buffalo Flock Size Sheep Goat
1-6 14.9 14.4 1-30 9.9 36.2 

(50.3) (52.7) (37.4) (67.3)
7-15 7.7 7.8 31-75 5.5 7.8

(26.1) (28.6) (20.8) (14.5)
16-50 3.3 3.2 76-350 6.9 6.5

(11.1) (11.7) (26.0) (12.1)
> 50 3.7 1.9 > 350 4.2 3.3

(12.5) (7.0) (15.8) (6.1)
Total 29.6 27.3 Total 26.5 53.8

(100) (100) (100) (100)
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Commercial poultry farming is found more developed systematically and on scientific lines
than dairy farming/ fattening for meat. The commercial poultry farming sector is a classic
example of private sector enterprise with a phenomenal growth of 20 to 25 % per annum. As
shown in Table 3, The present total poultry population is estimated to be 517 million, out of
which 75.1 million is rural poultry (14.5%), 407.8 million broilers (78.9%), 26.6 million
layers (5.1%) and 7.6 million breeding stock (1.5%) Annual production of beef is 1.55
million tones, mutton 578000 tons, poultry meat 601000 tons and milk 42.2 million tons, in
addition to 10.71 billion eggs in Pakistan. Available annual animal protein per capita is 14
kg of meat, 155 liters of milk and 44 eggs, which is still far below the domestic requirements.
The domestic production of animal products is given in Tables-3 and 4. The shortages of
animal protein in Pakistan is estimated at 0.93 million tons on the basis of current human
population. The shortage of protein can well be managed with an increase in the production
of both white and red meat at a reasonable cost. 

Livestock sector grew by 3.8% during 2007-08 as against 2.8% in the last year mainly due
to increase in livestock number. The sector is however not achieving its full potential owing
to many constraints it faced with and yet to benefit from many knowledge and technological
advances of the present era. With a rapid increase in demand for milk and meat due to
population pressure and changing feeding habits, the gap between supply and demand is
continuously increasing since the country has reached its maximum capacity of livestock
number that can be supported by the existing domestic land based feed resources. The
government of Pakistan is cognizant of the importance of livestock sector in national
economy and efforts are underway to tap the potential and opportunities offered by the sector
for enhancing national food security, economic uplift, rural development, poverty
alleviation, employment generation and foreign exchange earnings. The priority of  the
government of Pakistan for the development of livestock sector can be judged from the fact
that federal PSDP budget currently stands 8.3 billion rupees compared to 25 million rupees
in 2002-03. Several projects for dairy development, meat development and strengthening
livestock services of smallholding farmers have been initiated. 

Table 3. Number of rural and commercial poultry and their products in Pakistan 

Contd...

Type Units 2005-06 2006-07 2007-08
Domestic Poultry Million No’s 72.95 74.02 75.11
Cocks  “  8.61 8.84 9.08 
Hens  “  34.23 34.84 35.47 
Chicken “  30.12 30.34 30.57 
Eggs  “  3423  3484  3547  
Meat  000 Tons 94.67 96.54 98.45    



Pakistan

Type Units 2005-06 2006-07 2007-08
Duck, Drake & Ducking Million No’s 0.70 0.67 0.67
Eggs  “  31.14 29.85 29.85 
Meat  000 Tons 0.95 0.91 0.91 
Commercial Poultry 
Layers Million No’s 23.20 24.82 26.56 
Broilers “  337.00 370.70 407.77 
Breeding Stock “  6.90 7.25 7.61 
Day old chicks  “  352.00 387.20 425.92 
Eggs  “  6258  6682  7136  
Meat  000 Tons 416.55 456.95 501.30 
Total Poultry 
Day old chicks  Million No’s 352.00 387.20 425.92 
Poultry Birds “  441  477  518  
Eggs  “  9712  10197  10712  
Poultry Meat  000 Tons 512  554  601  

Source: Economic Survey of Pakistan, 2006-07

Species  Units  2005-06 2006-07      2007-08 
Milk (Gross Production)  000 tons 39,596  40,872  42,199  
Cow  “  13,407  13,913  14,437  
Buffalo  “  24,723  25,465  26,239  
Sheep “  34 35 35 
Goat “  664  682  700  
Camel “  767  777 787  
Milk (Human Consumption) 000 tons 31,970  32,996  34,064  
Cow  “  10,726  11,130  11,550  
Buffalo  “  19,779  20,372  20,991  
Sheep  “  34 35 35 
Goat “  664  682  700  
Camel 767  777  787  
Meat 000 tons 2,515 2,618 2,727 
Beef  “  1,449 1,498 1,549 
Mutton  “  554  566  578  
Poultry meat “  512  554  601  

Table 4. Annual production of milk and meat of different animal species in Pakistan

Source; MINFAL; Livestock Wing, 2008
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2.   ANIMAL PRODUCTION SYSTEMS; CURRENT SITUATION AND FUTURE
OUTLOOK

There are many biological systems within agriculture prevailed in Pakistan. The existing
animal production systems are in accordance with regional climate, soil and socio-economic
opportunities. No scientific study has been carried out on documentation of various
prevailed livestock production systems in quantitative terms in Pakistan. For the purpose of
this chapter, livestock production in Pakistan in relation to feed resource utilization may be
broadly divided in to four main systems;

1. Mixed crop-livestock farming
2. Rural landless livestock farming
3. Urban and Per-urban landless livestock farming
4. Range livestock farming 

2.1 Mixed Crop –Livestock Farming
This system which integrates crop and livestock farming on the same farm is the most
dominant, serves as a back bone of the smallholder agriculture in rural areas and contribute
major share in domestic milk and meat supply. About 60% of the mixed farms in rural areas
have less than 5 acre land and the remaining 40% have 5-15 acre land. Livestock is
considered as the second major livelihood source after crop agriculture but serve as a main
source of household income in rain-fed and hilly areas. It keeps engaged most of the poor
livestock keeper and both livestock and crop cultivation are interdependent. Mixed crop-
livestock system is associated with marked complementary in the use of local resources with
a strong interdependence of other relevant sectors. However, these interactions have not yet
been fully exploited to meet the growing challenges in food security, environment and farm
economics for sustainability of the system. Generally, the discussion is more empirical than
philosophical on the socio-economic aspects of the mixed system. Such modified approach
is yet to be seen and the system is often underestimated. Some of the important features of
the mixed crop-livestock production system are given below;

� Low capital input and less profit oriented 
�Low level of economic efficiency and living on the threshold between subsistence

and poverty
� Higher dependency on crop-based feed resources and natural common property

resources. straws/stovers are highly valued after grains and stored for round year
feeding.

� Role of animals in providing draught power and maintaining soil fertility
particularly in rain-fed and hilly regions is recognized. 
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� Keep large number of livestock of multiple species (cow, buffalo, sheep, goat
and poultry). Most of the animals are unproductive and kept as a cash reserve.

� Animal productivity is low and tailored to meet the requirements of household
� Labour intensive with dominant share of women in livestock management.
� Lack of organized marketing on local level for the animals and animal products
� Farmers are less informed of new technologies, are less innovative and strict to

traditional farm practices.
The problems of mixed farming system are different in irrigated, arid and hilly areas. But
these are common with respect to efficiency of resource utilization. Also the crop-animal
interactions are almost similar in all mixed farming systems but the extent and implication
vary in different agro-ecological zones. Existing land utilization pattern associated with high
population pressure do not spare more cultivable land for fodder cultivation. This together
with sub optimum fodder yield per unit of land has led to fodder inadequacy. The quality of
grazing land that is mostly of common property source is progressively deteriorating and its
carrying capacity has seriously affected by the recurrent droughts in the near past. As a
result, ruminant livestock mainly thrive on crop residues for most part of the year. 

Farmers of mixed system often invest their savings to increase the animal herd size that add
to vulnerability of the system due to increasing pressure on limited feed resources.
Household with more landholdings and persons often prefer increase animal number than
those with small landholdings. One reason of keeping more number of animals is that
because of high risk of animal diseases and secondly that because of unreliable weather and
other conditions, their farm fluctuate enormously from one year to another year. Therefore,
part of the income made in good years is saved in the form easily cashable asset “liquid
asset” so that at bad time it can be used to buy essential items for the family. Banking
services are always not well developed in remote inaccessible rural areas and investment in
livestock is the next alternative.

Generally there is an increasing preference for keeping cross bred cows in the mixed system.
This has not always yielded expected results rather in most cases has caused negative
impact. In irrigated areas where feed and fodder situation and institutional artificial
insemination services are better, cross breeding of local cow with exotic such as Holstein
Friesian is successful. In arid and hilly areas animals are mostly grazed and feed inadequacy
is a common problem. There cross bred cows that require good feeding and management fail
to perform well with resulting reproductive and health disorders. Up-gradation of indigenous
breeds through selective breeding that are well adapted to the stress conditions (feeding &
management) may be the choice strategy in mixed farming system of arid areas. 
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The consumption of milk and meat in rural areas is increasing due to change in socio-
economic status. Land fragmentation has been caused by rapid growth in human population.
Therefore, mixed farming that would continue as a dominant system will need to be more
efficient in future. In the mixed crop-livestock system, production enhancement in livestock
is achieved through increasing crop-based feed supply and this with the limited crop land
can be obtained through cultivation of dual crops and or integrating fodder crops with grain
crops as demonstrated in other countries of the region with improved milk yield and increase
in net return of the farmer. 

Similarly, screening of local cereal varieties has shown the potential of combining both high
grain yield and better quality straw as animal feed and demonstrated the need for integrated
efforts of cereal breeders and livestock nutritionist for maximum out put of the mixed
farming system (Habib et al., 1995).  Studies on nutrient management among soil, crop and
animals will help devising management strategies that employ animals to collect,
concentrate and convert nutrients leading to better soil, human and animal nutrition.
Similarly, management of manure shall be required to minimize nutrient losses and use for
generation of energy. Due to high prices of oil, promotion of biogas and restoring animal
draught power for agriculture will considerably contribute to economic of the integrated
system.

The above observations emphasize that the crop-livestock system should be looked as a
single integrated system to enhance the output. Effective marketing systems that ensure
economic returns to farmers encourage inputs for productivity enhancement on sustainable
basis in both crops and livestock. In future, designing and implementation of community
development projects must foresee crop agriculture and livestock as strongly interlinked
integrated systems – in fact just one system, especially in smallholder farming. Recognizing
the importance of this system, recently the government has taken initiatives to boost the
development and productivity of the rural smallholder livestock farmers that include milk
collection and marketing, feed lot fattening of calves as an entrepreneur coupled with
strengthening of livestock extension services through various rural support development
projects.



9

Pakistan

Figure 2. Livestock keeping in mixed crop-livestock farming system; Animals serve as significant source of
draught power in arid regions (top); Mixed livestock species stall fed at homestead (middle & bottom) 

2.2 Rural Landless Livestock Farming
Landless rural livestock keepers include those who do not own agricultural land nor practice
cultivating crops on leased land. The number of such farms is low and do not exceed 10-15
% of rural households. They are generally in public or private service, business men or off
farm labours and their economic status varies accordingly. Species of livestock kept by
landless farmers in rural area depend on traditional food preferences. In Pakistan mostly
buffalo is preferred but this trend is now changing towards keeping cross bred cows because
of more milk yield and high price of the offspring. The number of animals per household is
seldom higher than two. Milk is household consumed and the surplus, if any, is converted to
butter or may be sold. 
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The farmers prefer rearing calf for sale and also practice regular breeding of buffalo/cow
because pregnant animal fetch high price when sold on completion of lactation period.
Because of feed problem, dry cow is no longer kept and replaced by an advanced pregnant
or newly calved cow. The animals are stall fed all the time with purchased feed and in some
case grazed on marginal land. Continuous supply of green fodder remains always a major
problem. Field of standing fodder crop is purchased or fodder purchased on daily basis from
local market. Home made concentrate mixtures are fed to lactating animals. When fodder is
not available the daily quantity of straw/stover is increased to satisfy animal appetite.
Women at home are mainly responsible for the management of the animals.

Fluctuating supply of fodder and high cost of concentrates constrain animal production.
Selling of milk at home is not liked by many of these livestock keepers. However, due to
economic crises many show willingness for selling milk. Organized marketing that collect
milk from households will ensure income and encourage investment in farm inputs to
enhance animal productivity. This coupled with promotion of cheap balanced cattle feed will
add to profitable sustainability of the system. For resource poor landless livestock keeper in
rural area, especially women,  rearing milking goat instead of large ruminant is more
relevant because goat consume less feed (about 1-2 kg DM/day) and may produce 1-2 liter
milk/day with good reproductive efficiency. Rearing of milking goats by landless poor
resource farmers in many rural areas of Pakistan is being supported by many public and
private development organizations as a means of reducing poverty and it has produced
encouraging results.  

2.3 Urban and Peri-urban Landless Livestock Farming 
In Pakistan urban and peri urban livestock farming is well established and their number has
increased almost three folds over the last two decades in association with rapid urbanization
and improved economic status of urban population.  These are mostly specialized dairy
farms located inside or near the big cities. This system has average stocking rate greater than
10 animals of one or two species and in some farms it may exceed 300 heads.  In Pakistan,
buffalo is a dominant species in such system. The high demand for milk in cities is the
driving force for establishment of urban and peri urban dairying. The system is highly labour
and capital intensive with a high input cost to match with out put. Animals are kept on zero
grazing, especially, in urban location and fed large a quantity of concentrates. Feed (fodder
and concentrates) are purchased from well established city/town markets. Concentrate
mixtures are prepared on the farm by mixing few conventional feed ingredients available in
the local market and their composition varies according to market rates. Feeding of
compound cattle feed is now increasingly getting popular. Farmers are profit motivated and
fresh milk is sold directly to consumers, middle men or processing plants. Market
opportunities through involvement of strong private participation have increased the
intensity of urban and peri urban dairying. A number of elite and civil servants in addition
to poor are increasingly involved in urban livestock farming.
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Because of the limited space and high cost of feed and management, dry animals are never
retained on the farm and valuable buffaloes when get dry are disposed for slaughtering at a
price nearly half of that purchased. In one of the urban dairy colony in Karachi alone about
288,000 such buffaloes are slaughtered annually and replaced by fresh milking stock. As a
traditional practice, breeding of the buffaloes after calving is either delayed or never bred
due to fear of milk reduction or early drying. Similarly, calves with in first few days after
birth are also disposed and sold to butchers. This causes great loss of genetic pool of valued
animals. Oxytocin injections are routinely used for let down of milk Intensification of urban
and peri urban livestock farms has created several problems of environment and public
health concern in the cities. Associated with livestock farms in cities are nuisance (odour,
noise, and manure accumulation), clogging of sewage system, traffic congestion and
contamination of water sources. 

More severe are the transmission of several zoonotic diseases from animals to human such
as tuberculosis, salmonellosis, brucellosis etc. Manure is generally dumped at the farm or on
agricultural land in the vicinity. This cause contamination of underground and surface water
through nitrification and de-nitrification of the nitrogen excreted in urine and dung. The
associated environmental, human health and living problems with intensive farming in the
cities has provoked public consensus for shifting these farms out of the cities to a common
place “buffalo/cattle colony” equipped with facilities for proper disposal of manure and
animal health institution for producing safe food. Efforts to this end have already been
initiated by the government of Pakistan in several big cities. In view of the projected rapid
urbanization in Pakistan and rising demand of milk and meat, the commercial livestock
production system will continue expand may further at a faster rate than mixed farming
system and grassland based system. 

Development of low cost feed packages that minimize nutrient losses and emission of
greenhouse gases from animals will add to sustainability of the system. As the agricultural
land is shrinking with the expansion of cities, fodder supply will suffer most in the future.
Technology that ensures use of alternate untapped local feed resources will evolve with the
passage of time. This shall require establishment of feed mills for manufacturing quality
cheap cattle feed. The increasing involvement of elite and educated persons in such
commercial livestock farming will make the acceptance of technological innovations easy
for the development of the system. Provision of on-farm breeding facilities or establishment
of breeding centers for recycling of dry buffaloes/cows is important for sustainability of the
urban, peri urban livestock production system. Equally important is the saving of calves
through rearing for fattening and herd replacement. Establishment of modern abattoir linked
with these farms for supply of animals will encourage calf rearing as a source of income that
will further add to diversification of the farming system.  
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Figure 3. Urban/Peri-urban commercial dairy farms with different housing and management systems

2.4 Range Livestock Farming
This farming system is found in the upland area of Pakistan and can be divided in to
sedentary, transhumant and nomadic sub-systems. 
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i. Sedentary system
In this production system, livestock herds of mixed species remain in the same locality
throughout the year. Animals are kept at the farm for meeting draft power requirement and
home consumption needs of milk and milk products. Framers practice sporadic irrigated
agriculture at valley bottom and extensive rain-fed agriculture on steep hill slopes. Main
hillsides are terraced for cultivation of crops and protected from animals. Agricultural
production is less due to limited arable land and less irrigation facilities. 

Figure 4: Flocks are taken out for grazing daily from morning till evening under sedentary range livestock farming

Dependence on livestock is generally more than crops and recognized as a major livelihood
source.  Flock size is small and varies from 2 to 4 cattle and 10 to 40 small ruminants (sheep
and goats).  Buffalo keeping is not common. However, in some lower areas, 1 or 2 buffaloes
per households are kept. The animals are allowed to graze in the morning, remain outside
through out the day and return in the evening to farmstead. Milking animals are preferably
kept stall fed at home. Women in the poorer families frequently keep few animals, mostly
goats, near the house and feed them on household scraps, weeds and nearby grazing. Reason
for keeping small ruminants includes being smaller units and easier to handle and trade. With
the growing urban demand for livestock products, farmers are also increasingly producing
for the market. Small scale commercial farmers purchase 50 to 100 sheep or goats, which
they fatten and sell at a high price before the Eid-ul-Azha. 

Besides grazing, animals are stall fed with cultivated fodder, range grasses, weeds and tree
foliage. In Northern areas of Pakistan, lucerne and oats are cultivated on limited land and fed
as fresh or as hay. Feeding expensive concentrates is seldom practiced. Average daily milk
production is low 0.5 to 1 liter in goats, 1 to 3 liters in cows and 2 to 4 liters in buffaloes.
Local breeds of small and large ruminants are preferred due to better adaptability and high
survival. Winter feed scarcity period extend 4 to 6 months.  Both farm supply of crop
residues and grass 
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hay is often inadequate to meet the animals’ requirement during the long winter scarcity
period and farmers generally buy these from nearby locations.  Animals  go to grasslands for
free grazing on their own without any herder. Communal grazing land  is always limited and
is severely overgrazed.  Rapid expansion of crop cultivation to range land has further added
to grazing pressure on the remaining rangelands. The more fertile hill slopes that are not
suitable for cultivation are protected for harvesting grasses and converting to hay during
September to October. Future development of this farming system on sustainable basis shall
require focus on the improvement of rangeland and access to marketing of animals and
animal products. 

ii. Transhumant system
In transhumant system, flock owners have a fixed base (one permanent place) and animals
are migrated partially with their family members to another grazing area for either winter or
for summer part of the year. Generally, farmers live for about seven months where the main
house is located and, thereafter, migrate for five months. This system of livestock production
is prevalent in Tribal areas (FATA), hilly areas of the NWF Province, Azad Kashmir,
Northern Areas and Punjab, in parts of Sindh and Baluchistan. Flock sizes of mixed species
( goats, sheep an cows) vary from area to area ranging from 100 to over 400 animals with
an average flock size of about 100 animals. 

Grazing is mainly on rangeland or crop residues, and sometimes areas have to be rented.
Sheep are shorn two or three times a year. Transhumant herd may also include milking
animals for family consumption or for the sale of milk or milk products. The protected
pastures, used for haymaking are situated near the arable lands at the valley bottom. Almost
every farmer protects a piece of land for grass harvesting.  In winter all livestock is kept near
the settlements and depend on stall-feeding of crop residues and grass hay. 

In summer, non-lactating cows and sheep/goats are shifted to a lower part of the upland
alpine pastures for about 4 to 5 months where they manage temporary residence and may
practice crop cultivation. The high quality legume dominant alpine pastures support three
fold rapid animal growth than low land grazing. The transhumant production system has a
variant whereby the owner stay in the village but during summer months he may hire
shepherd to tend the flocks at mountain pasture at high altitudes. In the transhumant system,
more than half of the herds are large ruminants.
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Animals are migrated to high altitude pasture either on foot or through hiring transport.
Increasing restriction imposed by forest department has blocked the traditional routes and
has resulted in difficult migratory routes associated with feed and stay problems. Animals
often loose weight when they return on foot from high pasture to low land. 

Transhumant flock owners pay for hiring grazing land of high pasture while some have their
own communal or individual property. Because pasture owners and graziers have divergent
interest, grazing land is being continuously overgrazed. High influx of sheep flocks from
Afghanistan has seriously added to this problem.

This together with early migration in May when vegetative growth on alpine pasture is not
enough to sustain grazing, has resulted in deterioration of the grazing land. Recurrent
drought in the recent past and the absence of range rehabilitation program has further
reduced the carrying capacity of the rangeland. Due to lack of grazing sources 30 to 50%
herders either have shifted to stall feeding of their animals or forced to reduce the flock size.
Transhumant animals contract diseases from animals entering from different sources that are
spread down stream on return and often lead to emergence of new diseases. Absence of
marketing at the time when animals attain weight on alpine pasture hamper full benefit to
the farmers.
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Figure 5: Movement of livestock under transhumant production system. Top & middle:  Flocks are migrated
to high grazing land in summer and return before winter.  (Source: Adur Rehman); Bottom: Sheep grazing
high quality alpine pasture

16
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Future steps shall include awareness raising of graziers on proper use of grazing lands,
improvement of rangeland through multi-stakeholder approach, provision of veterinary
services both curative and preventive on migratory routes and development of marketing
system with minimum role of middle men for sale of live animals and animal products.

iii. Nomadic system
This type of livestock production is found mostly in the parts of Sindh and Baluchistan and
NWF province. The average herd size of mixed species is between 50 to 300 animals
comprising mostly goats (72%) followed by sheep (27%) and equine (1%). Some may keep
cattle also. The flock owners have no permanent place to live. These pastoralists do not own
any land and neither do any cultivation activities and their livelihood entirely depend on
livestock. They move constantly throughout the year along fixed routes in search of green
grazing lands. Few nomads may spend winter down in irrigated plains, feeding mostly crop
residues with lower dependency on rangelands. The nomadic shepherds used to move
between summer upland alpine pasture and low land winter ranges of the sedentary agro
grazers. Nomadic flocks are commercial, obtain both summer and winter pastures on lease.
They lack access to village market and sell animals and products to intermediary buyers who
make the most profit by transporting to city markets. 

Movement of nomadic herds down to plain hill areas overgrazes the grasslands that are
already in use by local livestock in the area. It is estimated that about 70-80% of small
ruminants and 5-10% cattle in the mountainous region are raised under the nomadic system.
Most of the lambs and kids are born between January to April, when flocks are at lower
elevations. Females are retained for flock replacement or multiplications, but males are sold
before they are one year old. Grazing is mainly free, but in some areas grazing or fodder may
have to be purchased. Sheep are mostly shorn twice. Difficult trekking often leads to rising
conflicts between settled farmers and nomads due to population pressure and agriculture
intensification. Lack of watering points limits the use of hillsides for grazing. Insecurity,
high animal losses due to fatal diseases and lack of access to market are the key problems
that need to be addressed for ensuring profitability of nomadic livestock production system
in the country. 
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Figure-6. Migration of nomadic flocks in search of grazing land in Baluchistan Province. The bottom picture
show camping of herders on their migratory routes



19

Pakistan

3. POULTRY PRODUCTION SYSTEMS 
There are two distinct production systems of poultry raising; Traditional Rural
System/Backyard System and Commercial Poultry Farming 

3.1 Traditional Rural System/Backyard Poultry System
In almost all rural and about 20% of urban households keep flocks of ranging 5 to 10 birds.
These birds are scavengers, living on crop residues and kitchen waste, and are confined to
the house at night. Common breeds are Desi, Lyallpur Silver Black, Aseel, Fayoumi, Rhode
Island Red and crosses. Cockerels and old hens are eventually slaughtered for household
consumption or sold. Raising poultry is traditionally women’s work, which not only
provides eggs and meat for family consumption but also meat for guests. Rural poultry
population of 75.1 million birds contributes 33% of total egg production and 16.38 % of
poultry meat production in the country. There is strong preference for eggs and meat from
rural poultry and market prices for these are high compared with commercial eggs and
broiler meat. Organized efforts for improving the backyard poultry raising in rural areas are
lacking.

3.2 Commercial poultry production
Commercial poultry farming is one of the most organized branches of agro based sector of
Pakistan. There are about 25000 commercial poultry farms in the country located near cities,
towns and accessible rural areas.  Size of these farms varies and the average size of a layer
flock is 2500 and that of a broiler flock is 2200 birds. Updated housing and management
systems are used in most of the farms. Both broilers and layers are reared on a deep litter of
rice husk or sawdust. About 10% of farmers use battery cages for layers.

Broiler farms produce between four and six batches crop per year. Day-old chicks are
purchased and reared for five to seven weeks attaing at 1.4-1.8 kg live weight per bird. There
are about 305 hatcheries and 154 poultry feed mills operating in the country in support of
the commercial poultry farming. Marketing outlets of live bird and eggs are spread through
the country in urban and rural area with strong involvement of middle men.

The number of broiler parent stock has increased from 2 million in 1997 to about 8 million
in 2007-08. Similarly the parent stock of layers has almost doubled over the last decade
(R.S.N. Janjua, 2008), which shows a high demand of poultry farming to meet the protein
gap in the country.  Per capita consumption of meat is about 7 kg and 60-65 eggs annually
as against the standard requirement of 20-25 kg meat and 200-250 eggs annually. This means
that the poultry industry need to be expanded further to meet the demand of growing human
population in Pakistan.  From 1981 onward the sound development and consolidation of the
poultry industry received serious threats due to disease problems.  
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Since then the industry experienced periods of depression and adjustment. In 2004 and
thereafter Avian Influenza outbreaks in the country occurred and posed seriously problems
to the industry, as a result many farms ceased operating temporarily and the industry faced
billions of rupees losses.  The problem is now under control and the poultry industry is once
again gaining momentum. 

4. LIVESTOCK FEED AVAILABILITY AND UTILIZATION
Four major groups of feed resources contribute to livestock feed in Pakistan. These include
crop residues, cultivated fodder, grazing and concentrates and their relative share in feed
supply on national level was calculated as 57%, 18%, 19% and 6 %, respectively (Figure 2).
The major part of livestock feed comes from crop residues. However, this is not uniform
over all four provinces of Pakistan. As illustrated in Figures 7, crop residues constitute major
feed source in Punjab and Sindh provinces followed by grazing while grazing served as a
main feed source followed by crop residues in NWFP and Baluchistan provinces. The later
two provinces due to mountainous terrain have vast permanent and forest grazing land of
1.33 and 1.36 million hectare, respectively. 

Progressive shrinking of cultivated land that supply crop residues and fodder for livestock,
pressure on grazing land has enormously increased over the last few decades. Cultivated
fodder and concentrates constituted small part 18% and 6% of the total feed supply,
respectively. This proportion is almost consistent in all the four provinces. Province-wise
supply of nutrients from different feed sources is summarized in Table 5. Nutrient
composition of feed stuffs available in Pakistan is reported in Annexure-1 and their
utilization through different local feeding practices is described in the following sections. 
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Figure7. Availability of indigenous feed resources in Pakistan
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Table 5. Nutrients supply from major feed resources in different provinces of Pakistan

4.1 Crop Residues
Livestock keeping in Pakistan is a dominant feature of mixed crop-livestock farming system.
After harvesting grains, crop byproducts such as straws and stovers are saved for livestock
feeding. In traditional farming, straws and stovers are valued high and invariably included
in animal rations. These are stored as stacks or heaps (Figure 8) for year round feeding of
animals. Different crop residues and their quantity are listed in Table 6. Among these, wheat
straw, maize stovers and rice straw are available in a large quantity and mostly fed to cattle
and buffaloes. During winter lean period (November to January) price of these rises two to
three folds. Frequent trading of cereal straw and stovers take place within the same province
and among the different provinces. Wheat straw after grain threshing is available as chaff
having particle size of less than an inch and generally mixed with green fodder such as
berseem, barley, oats and range grasses and also added as bulk source to concentrate mixture
at the time of feeding. Rice straw is offered to animals in its long form. Maize stovers are
offered as whole plant or chopped and fed alone or mixed with green fodder. When
unchopped maize stovers are offered to animals, the uneaten stem portion is used as fuel for
household cooking. Availability of pulses straw such as chick pea, mung bean and mot bean
straws is limited to arid and semi arid regions and mostly fed to sheep and goats and camels.

Feed Source Nutrients Provinces Pakistan Share %
Punjab Sindh NWFP Baluchistan

Crop residues DM 47277.12 10187.49 5399.83 2421.71 65286.14 56.86
CP 1711.77 387.41 180.45 83.77 2363.39 28.55
TDN 20416.27 4438.47 2288.71 1023.88 28167.33 47.38

Grazing DM 4813.81 1169.61 388.47 148.06 6519.94 5.68
CP 650.01 172.56 47.72 23.16 893.45 10.79
TDN 3719.35 899.94 300.11 112.38 5031.78 8.46

Fodder DM 15916.26 2866.73 1557.04 552.26 20892.29 18.20
CP 1909.95 344.01 186.85 66.27 2507.07 30.29
TDN 10345.57 1863.37 1012.08 358.97 13579.99 22.84

Concentrates DM 5075.20 7513.00 7016.50 2515.66 22120.36 19.27
CP 542.12 844.76 858.58 268.72 2514.17 30.37
TDN 2855.62 4290.30 4121.40 1403.35 12670.67 21.31

Grand Total DM 73082.39 21736.82 14361.84 5637.69 114818.73 100.00
CP 4813.85 1748.73 1273.59 441.92 8278.09 100.00
TDN 37336.81 11492.09 7722.30 2898.58 59449.77 100.00
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The nutritive value of straws is very low (Annexure-16) and mainly serve as a gut filler. A
total of 65.29 million tons crop residue available, it contributes and only 28% crude protein
(CP) and 47% total digestible nutrients (TDN) to the over all nutrient supply for livestock.
Techniques for improving feeding value of crop residues such as urea treatment has been
widely introduced throughout Pakistan over the last three decades, but it is not yet widely
practiced and popular among the farmers. The reasons include cost and labour intensive
nature of the technique and weak backup extension services.

Table 6.   Production and availability of residues of major crops in Pakistan

Category Crop Production (000 ton) Byproduct (000 ton)

Straw Wheat 23294.7 34942.1

Rice 5438.5 8157.8

Barley 92.7 139.1

Stover Maize 3088.4 9265.2

Sorghum 179.5 718.0

Millet 238.0 952.0

Guar 120.9 483.6

Legume Straw Chick peas 837.8 3351.2

Mung 138.5 429.4

Mash 15.9 54.1

Masoor 36.0 17.8

Peas 71.2 192.2

Others 4.8 14.4

Oil seeds Groundnut 73.9 184.8

Sesame 30.4 60.8

Linseed 3.7 7.4

Others Sugar cane 54741.3 5474.1

Sugar beet 83.7 7.5
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Figure. 8 On-farm storage of maize stovers (left) and wheat straw (right) for feeding to animals 

4.2 Grazing
The availability of grazing land and its quality varies among the ten agro-ecological zones
in Pakistan with different topography, climate and rainfall and are described as alpine and
sub-alpine, moist temperate, dry temperate subtropical humid and subtropical dry and
tropical/subtropical thorn scrub. In the arid, semi arid and hilly regions livestock mainly
depend on grazing. Conversely, in irrigated areas animals are mostly stall fed with limited
grazing. Grazing land can be classified as permanent pastures 4.2%, forest grazing 55.9%,
orchard grazing 0.8%, culturable waste land 8.3% and fallow land 6.5%. Among these
permanent range lands as alpine pasture are mostly found in the two provinces (NWFP and
Baluchistan) and has excellent quality vegetation, but it is accessible for limited period of
four months in summer to migratory flocks and for the remaining period it is covered with
snow. The huge forest grazing land has good grass cover, but is mostly restricted by the
forest department for grazing. Both quantity and quality of vegetation on fallow land and
other culturable waste land is very poor. 

In Pakistan, range land is under the control of forest department with their lowest priority.
Little or no concrete efforts have been made for improving the grazing lands in Pakistan. In
the past, sporadic attempts under control experimental conditions were made to rehabilitate
range lands through introduction of good quality exotic grass species and other measures but
did not prove successful on a wide scale. This together with uncontrolled grazing and
recurrent drought has considerably reduced the carrying capacity of grazing lands. The large
influx of sheep flocks from Afghanistan has placed further pressure on grazing lands in
Pakistan especially in NWFP and Baluchistan. As a result, good quality vegetation has
diminished or disappeared and replaced by low quality grass species and shrubs that
withstand adverse conditions. Presently, a huge grazing land of more than 20 million hectare
contribute only 19 % biomass, 30% CP and 21% TDN to the total feed 
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supply of the country (Table 5) which is far below its potential. The same can be increased
2 to 3 times with a holistic approach involving all stakeholders throughout the process of
planning and implementation of range rehabilitation strategies. Most common grasses of
mid and lower hill ranges consist of Digitaria decumbens, Themedia anatheria,
Chrysopogan aucheri, Setaria italica, Conyza canadense and Aristida adsensionis and
legumes accounting for small proportion of 20 to 30% include Vicia ervilia, Lespedeza
sericea, Erigeron strgosus and Medicago lupuline. High altitude pastures are dominant in
legume species and consist of Frageria vesca, Polygonum avculare, Sercico
chrysanthemum, Ranunculus lactus and Medicago lupuline. The nutritive value of the
former grazing land is much below than the alpine (ash 13.4, 23.0%; CP 8.4, 16.2% and DM
digestibility 45.47, 62.42%, respectively).

Grazing is a consistent feature of nomadic, transhumant and sedentary farming systems as
described earlier. Flock owners have poor understanding of proper grazing systems that are
important for sustainable maintenance and improvement of plant biodiversity on grazing
lands. Animals are mostly grazed by individual farmer mostly by children or let out free.
Community herd grazing on village level once a common practice in rural areas is now
almost discontinued and farmers are left with their own arrangement for taking their animals
out on grazing individually. This has added to difficulty in implementing rotational
grazing/restricted grazing for protecting the vulnerable range lands. The century old “nagha
system” (restricted grazing) devised by community for protecting common property land
from free grazing also no more exist or practiced to a very limited extent. Participatory
multi-stakeholder approach that brings convergence among relevant key players is important
for saving the endangered feed resource of grazing lands. In view of shrinking cultivatable
land especially for fodder production in Pakistan, it is imperative to conserve and rehabilitate
the deteriorating range lands to meet the challenge of future feed demand of increasing
livestock population in the country. 

4.3 Cultivated Fodder Crops
Fodder in Pakistan is cultivated on limited land of 2.45 million hectare or 11.07% of the total
cultivated area. Due to priority for grain and other cash crops, limited land could be spared
for cultivating fodder. Table 9 summaries the current acreage of fodder cultivation in
different provinces of Pakistan with Punjab as the leading province. Over the last two
decades, fodder land has progressively decreased while fodder production has increased up
to 13% apparently due to improved farmer practices. The most common fodder crops
cultivated by farmers in Pakistan include berseem (Egyptian clover), oats, barley, rapeseed
(sarson) in winter and maize, sorghum, millet, mot, cowpeas, guara and sadabahar in
summer season. A typical fodder availability pattern in irrigated areas start with the growth
period of berseem from the end of January to the beging of May followed by on availability
of summer fodder (maize, sorghum and cowpeas) from mid June through early September.
Fresh sugar cane tops and sugar beet leaves at the harvesting time are also transported for
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feeding animals. Perennial fodder such as lucerne and mot grass is also getting popular.
Nutrient composition of common fodders is given in Annexure-1. Because of traditional
agronomic practices and using low quality seeds, per hectare yield of fodder on farmer fields
is low. As reported in Table 9, a huge gap in fodder yield of different species on farmer fields
versus research station demonstrates large potentials for increasing fodder production on
limited land. In Pakistan, fodder research and extension as a neglected discipline is under the
control of agriculture department. To revitalize this important sector for improving livestock
nutrition, fodder research and extension stations in different agro-ecological zones of
Pakistan, like that exists in Sargodha (Punjab province) shall be established as a joint venture
of the development of agriculture and livestock, where adaptive research on cultivating new
high yielding varieties of fodders shall be undertaken.

Table 7. Area and Production of Fodder Crops in Pakistan

Table 8. Changes in area cultivated and yield of fodder crop in Pakistan

Source: Agric. Statistics of Pakistan, 2006-07

Province Area % of Production % of Yield t/ha.
( x 000 ha) Pakistan (x 000  ton) Pakistan

Punjab 2027.1 82.8 44440.9 80.1 21.9
Sindh 269.5 11.0 7392.5 13.4 27.4
NWFP 109.3 4.5 2341.2 4.2 21.4
Baluchistan 42.2 1.7 1296.9 2.3 30.07
Pakistan 2448.1 - 55471.5 - 22.7

Green Fodder 
Years Area (000 ha.) Change relative  Production Change relative Green Fodder

to 80-85 (x 000 ton.) to  80-85 Yield (t/ha.)
1980-85 2770.3 - 53211.1 - 19.2
1985- 90 2753.0 (-) 0.62 % 54838.3 + 3.06% 19.9
1990-95 2698.0 (-) 2.61% 57704.7 + 8.44% 21.4
1995- 2000 2649.9 (-) 4.35% 60215.1 + 13.16% 22.7
2000-05 2459.7 (-) 11.21% 55962.4 + 5.17% 22.8
2005-06 2448.1 (-) 11.63% 55471.5 + 4.24% 22.7
2007-08 2501.2 (-) 9.71 56589.3 +6.35 22.6
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Table 9. Potential increase in Fodder Production through improved practices

Source: Akhtar Ali, (Personal communication) 

Figure 9: Fodder production systems in rural smallholder farming. Berseem is the most common winter legume fodder
cultivated in irrigated areas (top left). High yielding sorghum fodder introduced for summer cultivation in arid regions
(top right). Maize plants and weeds from densely populated crop are removed for animal feeding (bottom left) and
rapeseed plants (sarson) intercropped with wheat in rain-fed areas are used for feeding animals (bottom right)

Yield  (ton / ha)
Seasons Fodder Crops Local seed and Improved seed Change in 

conventional  & practice production over 
practice local practice

Winter Berseem 92.0 121 32.1
Oats 35.0 70.5 101.4

Summer Maize 19.33 47.5 145.8
Sorghum 23.66 56.5 138.8
Millet 22.33 54.5 144.0
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Fodder availability in Pakistan is seasonal with two distinct lean periods of summer (June-
July) and winter (October-January). During these periods livestock mainly depend on crop
residues and grass hay with the result that animal performance is drastically reduced. Fodder
conservation as silage or hay to overcome the fodder scarcity periods is not commonly
practiced.  As a little land could be spared specifically for fodder cultivation, farmers as a
part of the traditional farming have evolved own way for reducing fodder gap. 

4.5 Tree foliage as fodder source
In arid, semi arid plains and mountainous regions of Pakistan, tree foliage serves a
significant source of fodder for both large and small ruminant livestock. Most common local
fodder trees are Ziziphus mauritiana, Grewia oppositifolia, Melia azadarach, Acacia
modesta, Mallotus philipinesis, Bauhania variegate, Albezia lebbek, Morus alba, Paper
alba, Ficus carica,  Alinthus altisma, Butea frondosa, and Celtus australis. Caprus aphylus,
Tecoma undulate  and  Olea cuspidate. Nutrient composition of these tree leaves is reported
in Tables 10 and 11, which suggests that tree leaves are rich source of protein and minerals.
Fodder trees are either browsed by sheep and goats or young branches with leaves are
harvested and brought home for animal feeding (Figure 10). Some of the fodder trees such
as Grewia oppositifolia, Ziziphus mauritiana  and Melia azadarach are very popular as
fodder bank. The former is highly valued to the extent that these are traded for ensuring
continuous supply of forage during the winter season from November to February. In hilly
areas landholdings are always limited and popular fodder trees are integrated with
agricultural crops by growing these on field borders.  

Daily a small quantity of leaves are harvested and fed to cow or buffalo as a supplement at
the time of milking. Research in this laboratory has proved that such leaves can be used as
a substitute of costly concentrate mixture. Not all tree leaves are relished by large ruminants.
Most of the tree leaves native to dry regions are high in tannins and more efficiently utilized
by goats. However, due to feed shortage, sheep and cattle are also observed consuming
tannin rich vegetations. In dry regions tree leaves of Ziziphus species are dried and saved for
winter feeding of small ruminants. Tree pods especially of Acacia modesta, Albezia lebbek
and Prosopes julifora are valued as a high quality feed. These are collected, dried and used
as a supplement during the winter season for small ruminants. 
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Figure 10. Fodder trees (Grewia spp.) integrated with crop cultivation (top left) are lopped during winter (top
right) and brought home for animal feeding (bottom left). In arid regions Ziziphus spp. tree leaves serve as choice
feed for small ruminants, especially goats browsing (bottom right) 
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Botanical Name Ash % Crude  ADF % NDF % ME Mcal /Kg In vitro DM  
Protein % DM  Digestibility %

Acacia modesta 9.31 14.87 21.40 30.17 2.88 47.32

Albezia lebbek 11.24 19.13 25.35 34.46 2.87 48.25

Alinthus altisma 11.22 16.05 18.64 25.07 2.89 47.99

Bauhania Variegata 7.59 15.07 29.80 37.08 2.85 32.40

Capris aphyla 7.71 14.72 41.91 56.52 2.82 44.32

Celtus australus 28.38 13.20 20.63 22.39 2.88 45.32

Ficus carica 16.12 17.20 29.18 34.94 2.86 64.50

Grewia oppositifolia 13.71 16.89 24.78 33.83 2.87 60.21

Mallotus philipinesis 9.76 14.93 31.74 48.92 2.85 2.40

Melia azadrech 10.87 21.98 17.56 24.32 2.89 9.92

Morus alba 15.36 23.99 17.40 26.38 2.89 61.83

Olea cuspidate 7.41 10.91 25.44 29.88 2.87 25.96

Paper mulberry 19.57 19.87 25.34 28.80 2.87 67.56

Prosopes Juliflora 8.93 16.09 30.07 36.73 2.85 47.90

Tecoma undulata 40.66 8.76 10.79 14.05 2.91 43.68

Ziziphus jujuba 8.55 18.56 22.46 28.41 2.88 46.14

Ziziphus mauritiana 8.72 16.00 18.25 20.47 2.89 47.87

Table 10. Nutrient composition of local tree leaves used as animal feed (on dry matter
basis, in all cases analysis was performed on air dried leaves)

ADF= Acid detergent fiber; NDF= Neutral detergent fiber; ME: Metabolizable Energy (calculated)

Source:  Habib, G. 2005
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Botanical Name Ca % P % Na % K % Cu Zn Fe Mn 
ppm ppm ppm ppm

Acacia modesta 2.86 0.10 0.02 0.76 3 21 206 69

Albezia lebbek 2.67 0.4 1.6 0.78 2 11 175 73

Alinthus altisma 1.26 0.31 1.04 0.62 5 15 154 41

Bauhania Variegata 1.81 0.38 1.01 0.68 2 27 146 54

Butea frondosa 1.79 0.35 1.41 0.57 4 54 325 127

Capris aphyla 0.22 0.11 0.02 1.55 2 24 101 43

Celtus australus 7.70 0.21 0.76 0.81 2 12 153 48

Ficus carica 1.26 0.14 1.28 0.78 6 19 157 48

Grewia oppositifolia 3.49 0.4 1.7 0.89 3 41 319 151

Leucena leucephalus 3.98 0.09 0.07 0.54 2 25 182 108

Mallotus philipinesis 1.07 0.33 1.20 0.66 3 30 245 205

Melia azadrech 1.20 0.32 1.63 0.98 6 35 137 25

Morus alba 1.41 0.31 1.31 1.11 4 38 172 29

Olea cuspidate 1.66 0.07 0.04 0.96 4 131 158 65

Paper mulberry 1.41 0.34 1.45 0.85 5 22 184 29

Prosopes Juliflora 2.27 0.12 0.02 0.93 5 55 201 134

Tecoma undulata 5.03 0.05 0.05 0.50 3 31 152 69

Ziziphus jujuba 2.41 0.13 0.03 1.19 3 30 185 129

Ziziphus mauritiana 1.88 0.29 0.92 0.71 6 44 344 110

Table 11. Mineral composition of local tree leaves used as animal feed (on dry matter
basis)

Source: Habib, G. 2005
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4.6 Concentrates
Concentrate feed ingredients are rich in protein and energy and constitute most expensive
part of livestock rations. In Pakistan, the share of concentrate in overall feed supply is 6%
and varies from 3 to 7% in different provinces (Figure 7).  Agro-industrial byproducts in the
form of oil cakes, cereal bran and meals are commonly used as feed supplements. Among
the oil cakes, cottonseed cake, rapeseed cake, sunflower cake, maize oil cake, sesame cake
and groundnut cake are popular supplements and fed mixed with cereal brans (wheat bran,
rice bran/polishing). The annual availability of these two feed categories is estimated as 1.47
and 1.80 million tons, respectively.  A small part 5 to 10% of total grain produced (maize,
wheat, broken rice, sorghum) is also added to concentrate mixture in a form of crushed
grains or flour, and the daily allowance various depending on farm produce and economic
condition of the farmers.  For example, soybean cultivated on limited scale in FATA region
of NWF Province and the seeds are included in dairy rations. Dried bread as substitute to
grains is relatively cheap, easily available and, thus, it is most commonly included in dairy
rations. Molasses a byproduct of sugar industry once considered cheap is now no more
economical in livestock rations. Due to its major use in distillery these days the price of
molasses has increased almost five times, and presently sold as Rs. 8000 to 10,000 per ton.
Based on production of sugarcane and sugar beet, it is estimated that a total of 2.19 million
ton molasses is produced annually. Hardly 3% of this could be utilized in animal feed. A
common farmer has no accessibility for buying and collecting molasses from a sugar mill,
and whatever quantity could be spared is used by commercial feed compounding industry.
Nutrient composition of concentrate ingredients is given in Table 6. 
Concentrate feeds being expensive are fed only to milking cows and buffaloes. While
milking goats are sometime offered, sheep are never fed concentrate supplement. In rural
smallholder system animals are mostly kept on green fodder and or grazing together with a
small quantity of concentrate mixture to support milk production for household use.
Conversely, in urban and peri-urban commercial farming, cows and buffaloes are fed large
quantity of concentrate to support market demand of milk. No specific formulation is
followed and a few commonly available concentrate ingredients mainly cottonseed cake,
dried bread and wheat bran are mixed before feeding. These are soaked in water and mixed
with wheat straw and offered to animals at the time of milking twice a day (Figure 11). In
big cities of Punjab and Sindh provinces e.g. Lahore, Multan and Karachi etc, large variety
of byproducts of cereal, oilseed and fruit based industries are available. Farmers buy these
in bulk, mix manually and store for feeding milking buffaloes and cows. Farm mixed
concentrate mixtures are seldom fortified with minerals and often suffer from imbalanced
ratio of calcium and phosphorus (high phosphorus and low calcium) that lead to metabolic
disorders in lactating cows and buffaloes. Table 12 shows ingredients and nutrients
composition of various conventional concentrate mixtures prepared in urban/peri-urban
dairy farms in Peshawar city. The same also apply to other part of the country. With an
exception of small number of farmers, urea feeding is either unknown or not adopted due to 
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the risk of poisoning. Commercial cattle feed (vanda) in dairy farms is increasingly used in
place of conventional concentrates. In one of the urban dairy colony of about 300 farms, a
distributor of  a commercial cattle feed reported that sale of feed increased from  900 tons in
2007 to  1500  tons in the year 2008, and would reach to 5000 tons in the current year. This
suggests an encouraging shift in farmers preference for feeding balanced cattle feed to their
milking animals. 

Figure 11. Conventional way of preparing on-farm concentrate mixtures for dairy animal feeding.  Dry bread
soaked in water ( top left) and mixed with cottonseed cake and  wheat bran (top right). In some commercial urban
dairy farms several ingredients are mixed on weekly basis for making compound dairy feed in bulk  (bottom )
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Farmers mostly follow traditional system of feeding dairy animals in both rural smallholder
and commercial urban/peri-urban farming. Lactating cows and buffaloes are fed concentrate
supplements irrespective of daily milk produced because it is to manage. Feeding of
supplement at a flat rate overburdens the low producers while high milk producers are
deprived of their nutrients demand causing inefficient and uneconomical use of expensive
supplementary feed. This practice also leads to excessive excretion of nitrogen from
overloaded cows that contribute to environmental pollution.
Table 12. Example of conventional concentrate mixtures prepared by local farmers

5. COMMERCIAL CATTLE FEED INDUSTRY
Manufacturing of compound cattle feed in Pakistan is in its early stage and has not yet
developed to any sizeable commercial scale. There are about 24 cattle feed mills in the
country. Majority of these (16 in number) are located in Punjab province, 5 in Sindh
province, two in NWFP and one in Baluchistan province. Some of the poultry feed mills that
have the requisite machinery also produce cattle feed to a limited extent. Use of commercial
cattle feed is slowly getting popular among dairy farmers, especially, of in urban and peri-
urban areas. Continuity in supply, maintenance of quality and relative cost of compound feed
relative to home made concentrate mixtures are the main factors that diclates commercial
cattle feed use. Feed manufacturers who provide back up support in solving health and
management problems of diary farms through a network of extension workers were able to
sell their feed in large quantity. Livestock  are ignorant of the advantages of balanced
compound feed and resort to cheaper conventional concentrate ingredients. Moreover, the
rural livestock population is scattered over a vast area, making commercial distribution a
difficult task. Many rural smallholder farmers keep one or two lactating animals to meet
household need 

Ingredients Concentrate Mixtures
1 2 3 4 5 6

Cottonseed Cake % 50 33 67 33 50 50
Wheat Bran % 50 67 33 33 25 25
Maize oil Cake % 0 0 0 0 0 25
Dried Bread % 0 0 0 33 25 0
Total 100 100 100 100 100 100
Nutrient Composition
Crude Protein % 21 20 22 18 20 20
TDN % 68 69 67 72 70 70
Ca (g/kg) 1.6 1.5 1.5 1.8 1.8 1.8
P (g/kg) 12 13 12 11 11 11
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and due to lack of proper milk marketing channels and as part of the traditional norm that
restrict milk sale, they hesitate to invest much on buying concentrates for increasing milk
above their household need. These are considered limiting factors in popularizing the use of
commercial compound cattle feed in rural smallholder farms. Realizing the fact that cattle
feed industry in the country is not developed scientifically and commercially, the
government in 1989 announced the plan to establish feed mills in all four provinces of
Pakistan under the productivity enhancement program on pilot basis but this could not yield
the desired results primarily due to lack of technical backup. It may be also suggested that
as the private sector is hesitant at present to invest in cattle feed ventures, these may be
established in public sector preferably through public private partnership for eventual
transfer to public sector. 

It is also important that cheap unconventional native feed resources may be exploited to
produce economically viable cattle feed in the country. Nevertheless, there is a great scope
for manufacturing cattle feed for domestic use and export purposes. The success of feedlot
fattening program recently stared by the Livestock and Dairy Development Board in the
country also require quality feed to support accelerated growth of young animals. Over the
last two years a total of 3249 beef farms and 2207 mutton farms having 66943 beef animals
and 88503 meat animals were completed throughout the country. The project so far has
created great awareness in promoting fattening farms in rural areas.  Feed in the (most
critical) major problem in successful completion of fattening cycle in these farms. Due to
non availability of compound beef cattle feed in the country, farmers prepared their own
concentrate feed by mixing 2 to 3 available ingredients which could not produce desired
results. Therefore, the need for manufacturing economical compound beef cattle feed is also
very high in the country.

For establishing commercial cattle feed enterprise there is a need to develop credit program
together with subsidizing inputs to cattle feed manufacturers. Education and awareness
raising of farmers on the use of balanced cattle feed to enhance milk yield and growth rate
together with establishing proper marketing channels for sale of animal products are also
required as along term measures. Isolated efforts to focus on improving livestock feeding
without addressing related issue may not be sustainable. On the other hand, actions taken in
combination addressing specific target issues together have cross-cutting benefits.

6. USE OF MULTINUTRIENTS FEED BLOCKS AS FEED  SUPPLEMENT
In Pakistan molasses-urea feed blocks were introduced for the first time in 1983 through a
FAO project on feed resources. Pioneer work on formulation of solidified feed blocks based
on local ingredients was undertaken in the author’s laboratory and Animal Nutrition
Institute, NARC, Islamabad. Since then voluminous research and extension in the country
was conducted as reported by Habib (2007). 
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In all cases block feeding increased milk production varying from 10 to above 20%
depending on quality of basal diet. Block feeding was found most attractive in dry areas. In
the recent past molasses-urea blocks were extensively distributed among livestock farmers
in earthquake affected areas of NWF Province as a part of the relief program by various
national and international agencies. Local experience of feeding blocks is reported in detail
in the book recently published by FAO (Habib, 2007) Commercial manufacturing of
molasses-urea blocks is done by several cattle feed mills. The retail price of a 3 kg block at
present varies from Rs. 50 to 75 in the local market. With the support of various non
government development organizations (NGOs), on-farm training of both male and female
farmers on making molasses-urea block is also widely conducted (Figure 12). 

This has encouraged farmers to prepare good quality cheaper blocks for feeding their
animals. Such formulation consist of molasses 48%, urea 7%, lime powder 7%, clay 5%, salt
3%, mineral mixture 5-10%, and wheat bran 20%. All the ingredients are mixed in the same
order and after molding allowed to solidify for 48 hours before offering as a lick to animals.
The process is simple, less labour intensive as no heating of molasses is involved and more
importantly much cheaper than commercial blocks (Rs. 29 Vs 75 per 3 kg block) In
mountainous regions of Pakistan where need for the block feeding is high but molasses is
neither locally available nor could be economically transported. Mulberry fruit was used in
place of molasses for making feed blocks (Habib, 2004). 

Mulberry fruits are abundantly available during the summer (April to May) in the northern
areas of Pakistan. Drying of these for human consumption is a common practice yet large
quantity of the mulberry especially low quality is wasted. Molasses was successfully
replaced with fresh or dried mulberry (made into paste with water) using the same proportion
of ingredients listed above. Local farmers after training and testing readily adopted the
technology for their own use and as an on-farm income generating activity, especially, by
women farmers (Figure 12).  Feeding of blocks to cattle and goats during the long winter
feed scarcity period of 4 to 6 months in the region proved to be extremely useful in reducing
production losses and maintaining health conditions. 
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Figure 12. Farmers are trained in making molasses-urea blocks ( top left). Feed blocks are also commercially
prepared  (top right). Mulberry fruit based feed blocks are prepared as activity of household members in northern
areas of Pakistan for feeding to milking cows (bottom right) 



38

Best Practices in Animal Feed Production and Management 

7. FEED AND FODDER CONSERVATION
Forage availability pattern in Pakistan is characterized by green periods (February to May
and August to November) with excess forage and two distinct fodder deficient periods (June
to July and November to January). Such fluctuation in fodder supply that adversely affects
animal performance can be minimized through preserving excess forage during the green
periods. 

7.1 Silage making
Silage making is not familiar to farmers and slowly getting popular among dairy farmers in
the Punjab province through efforts of various development organizations engaged in
improvement of the dairy sector. In the maize growing areas of Punjab, large landholders
have started using  tractor driven combined fodder harvester and chopper manufactured
locally to facilitate large scale silage preparation (Figure 13).  In urban and peri-urban dairy
system, though silage is highly desired, farmers do not practice it because of limited farm
space and their dependence on purchased fodders. Alternately, farmers with extended land
holdings near such farms can be encouraged to make silage as service providers for selling.
silage bales wrapped in polythene to dairy farms.

In NWF Province, sugar beet pulp, a byproduct of sugar industry once dumped and wasted
is now mainly preserved as silage by farmers for livestock feeding.  The stuff is available
over a limited period of 40-60 days (May to June) and in its wet form if left longer in open
get spoiled causing a lot of mycotoxicosis health problems in animals. Sun drying of wet
beet pulp containing >80% moisture is also very difficult. Alternately, farmers for the last
several years are successfully conserving the stuff as silage (Figure 13) and feed it during
fodder scarcity period. 

Beet pulp being highly digestible and rich in energy support high milk production and rapid
growth rate. Beet pulp silage is highly economical due to its low cost compared to
conventional concentrate (Rs. 3-5 Vs Rs. 15-20 per kg DM, respectively). In view of the
above, there is a great scope for conserving feed/fodders through silage making to bridge the
feed gap and ensure continuous supply of green fodder to animals throughout the year. The
recent livestock development initiatives on national level under Livestock and Dairy
Development Board and Dairy Pakistan and several NGOs are putting a lot of efforts on
training farmers to increase fodder yield and silage making.
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Figure 13. Top left: Combined harvester and chopper locally manufactured introduced on big landholdings to
facilitate silage making (top left); Top right: On farm preparation of silage. Bottom: Wet sugar beet pulp silage
prepared by farmers
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7.2 Hay Making
Hay making is widely practiced in Pakistan. However, with the traditional methods of hay
making considerable losses in feed value occur during curing and storage of hay. In plain
areas, hay is prepared from cultivated fodder such as oats, sorghum and to a limited extent
from maize and berseem. In the hilly regions, grasses, range vegetations and cultivated
fodder (lucerne and oats) are preserved as hay for winter feeding. Farmers are ignorant and
often crops are harvested at maturity with a low feed value. This combined with prolonged
sun drying and improper storage affect quality through loss of nutrients. 

In hilly region under transhumant system, migration of animals to alpine pasture in the
summer is combined with hay making practice on home land. Range grasses are protected
from grazing which at maturity stage in September are harvested for hay making. The hay
is transported to location near homestead and stored as stack in open spaces without proper
covering on the top (Figure 14). The nutritive value of such hay is very low with a crude
protein contents of about 5 percent and in vitro dry matter digestibility rarely exceed 40%.
Winter feeding of such hay with little or no supplementation hardly meet the maintenance
requirements of animals and invariably lead to low performance and nutritional health
disorders in animals.

Lucerne cultivation is popular in Northern Areas (hilly) of Pakistan and is mostly saved as
hay for winter feeding (Figure 14). Traditional practices of using low quality seeds, delayed
harvesting, prolonged curing, and improper storage prevent farmers to obtain maximum
benefits from this valuable feed source. Significant improvement was recorded when
farmers were educated on proper hay making technique and were supplied good quality
lucerne seeds through an FAO project in 80s, which quickly got self replication in the region
(Mohammad, 2002).  Recently, in one of the rain fed area in Punjab, cultivation of improved
drought resistant varieties of oats, sorghum and vetch on farmers’ field was successfully
replicated under a project sponsored by ICARDA. Conservation of these as hay promoted
fattening of calves as an income generating activity that never was thought before in such a
stressed area.   

Local smallholding farmers in hilly areas have evolved their own effective way of feeding
lucerne hay combined with crop residues and low quality range grass hay. Mixture of these
in alternate layers are stacked and daily the heap on one side is smashed with a wooden piece
and mixture of low and high quality forages is collected for stall feeding of animals (Figure
14). This allows judicious use of high quality lucerne hay as a supplement over prolonged
winter scarcity period. Lucerne being rich in protein and minerals support improved rumen
environment for microbial digestion of companion low quality forages. 
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Figure 14. Traditional practices of hay making and storage in hilly region of Pakistan. Note the farmers’ evolved
method of storing lucerne hay with crop residues for winter feeding of animals in Northern areas (bottom left)
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8. UREA TREATMENT OF CROP RESIDUES
Chemical treatment of cereal straws through urea ammoniation technique was introduced in
Pakistan during early 70’s. Since then voluminous both on-station and on-farm work has
been performed (Figure 14) yet it could not gain wide self replication among the farming
community in the country. There are several reasons to this. It is often overlooked that the
relevancy of technology is determined by agro-climatic condition, farming system, type of
livestock and socio-economic status of farmers, and therefore, require specific instead of
blanket approach. Successful adaptation also need strong follow up services by extension
workers. Providing free input cost in the form of urea and polythene by technology
implementing agencies make farmers dependent and slow down adaptability. In some rain
fed areas where these factors were given consideration farmers did adopt the innovation and
continued practicing urea treatment of wheat straw on their own for feeding milking cows
and work bulls. Farmers selling milk were the first to adopt it. Use of indigenous straw
storage structures (Figure 15) instead of using expensive polythene for treating straw made
the adoption easy. In some commercial urban/peri urban dairy farms, where space is
available, urea treatment of wheat straw is done to cut down on fodder supply.

Figure  15 (a). Small scale on-farm demonstration of urea treatment of straw



43

Best Practices in Animal Feed Production and Management 

9. NUTRIENT REQUIREMENTS VERSUS FEED AVAILABILITY 
Feed requirements of different categories of livestock were calculated on the basis of latest
livestock census data of 2006. The NRC standard requirements of nutrients for different
animal species and categories were used (NRC, 2001, 1985, 1981). Feed availability was
estimated using the agriculture census data of Pakistan for the same year (Agriculture
Census, 2006-07). Byproducts of the major crops were estimated using the extraction ratios
reported by Kiran Singh et al. (1997). The estimates do not include imported feed ingredients
or their byproducts and represent feed availability entirely from indigenous resources. The
data on province-wise feed availability and livestock requirements in Pakistan is
summarized in Table 13. The calculations show substantial gap in livestock feed requirement
and availability. A shortfall of 43.93 % in feed biomass, 49.72% in crude protein (CP) and
44.16% in total digestible nutrients (TDN) is recorded. 

Feed deficiency remained consistent in all the four provinces. However, larger feed gap is
found in Baluchistan and Sindh provinces compared to Punjab and NWFP.  Similar feed
deficiency in Pakistan varying from 41 to 53% was estimated earlier (Zaman and Habib
1996). Most critical is the deficiency of crude protein estimated as 49.72 % which show
native feed resources are dominant in poor quality feed. More than half (56.86%) of the
available feed biomass is constituted by crop residues, but conversely its share in the total
availability of CP and TDN is very low and amount to 29% and 49%, respectively. On the
other hand, the existing feed resources constitute small fraction of fodder (18%) that
contribute 30% in total CP and 23% in TDN supply for livestock (Table 5). Clearly,  

Figure 15 (b) Conventional method of storing wheat straw that ensure effective sealing of 
stacks can be used for treating straw
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the imbalance protein-energy ratios in poor quality roughages and limited supply of
cultivated fodder need improvement to narrow the feed gap in Pakistan. Rehabilitation of
degraded rangeland as the second largest source of feed supply shall be the priority area of
future thrust for supporting nutrient requirements of grazing livestock. Assuming
progressive shrinking of agricultural land and increasing growth of livestock population as
4.48%, 3.48%, 1.39%, and 1.15% per annum for cattle, buffalo, sheep and goats,
respectively (Table 1), the feed gap in Pakistan will further expand in the future. It is further
assumed that with the rapid increase in crossbred cattle population that demand high feed
input, the shortfall in native feed resources will further widen. The future scenario of feed
balance indicate increasing dependency on imported feed unless concrete steps are taken to
increase the existing feed supply from indigenous sources coupled with policy intervention
for culling the large population of unproductive livestock. Without realizing the need for
enhancing quality feed the success of genetic improvement of livestock to meet the rapid
increase in human demand for milk and meat in Pakistan is meager.

Table 13. Feed availability and livestock requirements in Pakistan

DM CP TDN DM CP TDN DM CP TDN

Punjab 73082 4814 37337 108962 8454 56997 -35879 (32.93) -3640 
(43.06) -19660 (34.49)

Sindh 21737 1749 11492 51994 4359 27445 -30257 -2610 -15953

(58.19) 59.88) (58.13)

NWFP 14362 1274 7722 27879 2178 13587 -13518 -904 -5864

(48.49) (41.51) (43.16)

Baluchistan 5638 442 2899 15931 1475 8431 -10293 -1033 -5532

(64.61) (70.03) (65.62)

TToottaall 114819 8278 59450 204807 16465 106460 -89947 -8187 -47010

(43.93) (49.72) (44.16)

Value in parenthesis as percent

10. MARKETING OF CATTLE FEED
For ensuring reasonable returns to the producers as well as protecting consumers’ interests,
an efficient marketing system is necessary. Markets are the places or forums where buyers
and sellers interact for exchanging the title of the commodity on some mutually agreed price.
Marketing is as equally important as production, and both are also inter-dependent. Efficient
marketing systems promote production and efficient production systems attract marketing
agents.  

PPrroovviinncceess AAvvaaiillaabbllee ((000000TToonnss)) RReeqquuiirreemmeennttss
((000000TToonnss))

Deficiency 
((000000TToonnss && aass %%))
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National Commission on Agriculture clearly emphasized that “one of the main reasons for
the lack of development in the livestock sub-sector is the exceeding defective system of
marketing of livestock and livestock products”. Realizing the importance of the issue, nation
wide studies were carried out to investigate the marketing of live animals and their products
like milk, meat, wool, hides and skins in the country with no or little emphasis on animal
feeds and other farm inputs. The prevailing marketing channels in the country for three
major groups of animal feed viz., green fodder, dry forage and concentrate will be outlined
in this section. Market for trading green fodder operates in cities and towns. Farmers in the
nearby locations collect green fodder from own field or from crop land hired on lease and
bring it daily to city/town market for sale to middleman on mutually agreed price (Figure 16)
The fodder is made in to small bundles each weighing about one kg.

These are sold to individuals visiting the market. There is no price control and it varies
considerably depending on type of fodder, growth stage and location of market. Current
price information obtained in three different markets located in Peshawar city revealed that
the sale rates were Rs. 2-3/kg for berseem and oats and Rs. 1.5-2.0/kg for barley. Price of
maize during the last year season averaged Rs. 1.5/kg. It is estimated that middle men make
a profit of about Rs. 1.0/kg. Such market meets the need of landless livestock owners living
in the cities who keep one or two milking animals. Commercial urban dairy farmers who
need bulk supply of fodder for large number of buffaloes/cows make their own arrangement
of buying and transporting fodder from nearby farmers’ field, and some time may also buy
from city markets. Markets for trading wheat straws and maize/sorghum stovers also operate
in cities and towns. 

Middle men purchase these from village farmers in different areas immediately after grain
threshing seasons when the prices are relatively low and store it for the lean season.
Considerable transportation of wheat straw and maize/sorghum stovers take place with in
each province and among the four provinces. Baling of wheat straw is also done to facilitate
transportation and storage and is preferred by urban and peri-urban livestock keepers (Figure
16). Concentrate feed constitute the most expensive part of livestock rations. Different
ingredients of industrial byproduct origin are widely traded through out the country.  These
include variety of oil cakes, oil seed meals, cereal brans, grains and grain byproducts such
as brans and polishing. Marketing channel of industrial byproduct feeds and commercial
cattle feed is illustrated in Figure 15. Most of the industries producing these byproduct feeds
are located in Punjab and Sindh provinces and a few present in the NWFP.  The industry sell
the byproducts in bulk to wholesale dealers/brokers who then sell on demand to dealers in
cities and towns. The later then passes on to village level retailers and farmers. In some cases
such as wheat bran, the city dealers make direct deal with flour mills. Feed prices highly
fluctuate and there is no price control policy and quality control at any level in the local
market. Price review of various feed ingredients from 2006 to 2009 (Table 
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14) indicate considerable increase of average 85% during this period. On the other hand, the
prices of milk during this period, controlled by the government, increased by 10-15% only.
This has caused great disparity among the commercial dairy farmers. As the feed input
account 60-70% of the operational cost, there is an urgent need framing government policy
that regulates prices and quality of feed ingredients proportional to milk prices in the market.

Table 14. Average price (Rupees per kg) of cattle feed ingredients in the local market
during 2006 - 09

Average price increase from 2006 to 2009= 85.36%
Average price increase from 2008 to 2009= 32.37%

Increase Increase
Ingredients 2006 2008 2009 2006 to 2009       2008 to 2009 

(%) (%)
Canola Meal 11.5 19.2 26.0 126.09 35.42
Corn gluten feed  30% 8.4 10.5 12.3 47.31 17.14
Cottonseed cake 14.0 17.0 23.0 64.29 35.29
Cottonseed meal 16.0 18.1 25.0 56.25 37.82
Dried bread 7.0 9.0 12.0 71.43 33.33
Maize grains 9.0 14.0 17.0 88.89 21.43
Maize oil cake 11.0 20.0 24.0 118.18 20.00
Molasses 5.0 6.0 9.0 80.00 50.00
Rapeseed cake 8.0 12.0 19.0 137.50 58.33
Rice bran 3.0 5.0 7.0 133.33 40.00
Rice Polishing 6.1 11.1 14.8 141.01 32.52
Sunflower Cake 9.0 11.0 16.0 77.78 45.45
Wheat bran 8.0 10.0 12.4 55.00 24.00
Di-calcium phosphate 18.0 20.0 24.0 33.33 20.00
Compound cattle feed 12.0 15.0 18.0 50.00 20.00
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Oil Extraction Industry

City/Town Main Distributor
(Agency Holder)

Broker Feed Mill

Village Sub-Distributors

Livestock

Figure  15. Prevailing marketing channels of concentrate ingredients and compound cattle feed (other
industrial byproduct feeds have almost same distribution channel)
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Figure 16. Marketing of green fodder (top) wheat straw bales (middle) and concentrate ingredients in city and
town/village markets (bottom) 
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11. POULTRY FEED PRODUCTION AND MARKETING
The importance of feed industry in the development of poultry industry may be gauged from
the fact that feed alone accounts for 65 to 70% of the cost of poultry production. A number
of poultry feed mills of varying capacities have been established across the country, their are
located in Punjab and Sindh provinces. The poultry feed industry made a strong start along
scientific and commercial lines in the early sixties. A commercial poultry feed mill was
started by a foreign based company Lever Brothers (Pvt) Pakistan Ltd., which was followed
by other pioneers like Arbor Acres Ltd. After serving the poultry industry for a number of
years in the initial stage of its development they had to abandon their feed manufacturing
operations sometime in the mid seventies. 

They could not withstand the competition given by the Pakistan feed mills which sprang up
in quick succession in the wake of great strides taken up by the poultry industry. These
Pakistani mills flooded the market with low priced feed making it difficult to the foreign
based company to sustain. Thus, the indigenous feed industry received a great boost with a
transformation of rural based backyard poultry production into a commercial venture. The
number of commercial poultry farms (layers, broilers, and breeders) increased from 280 in
early seventies to 25000 in 2005. Presently, about 20% farms manufacture their own poultry
feed while the remaining meet their requirements from the commercial feed mills
established in the country. Parallel to the expansion of poultry industry, the number of feed
mills also increased over the past. From 17 feed mills with a capacity of 247,000 tons in
1977, the number increased to 154 in 2006 producing 3.98 million tons feed. Year wise
poultry feed production in Pakistan from 1994 to 2006 is given in Table 15 which shows
consistent increase in production. Province wise production of different poultry feed is
reported in Table 16.

Items/year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 
Broiler 465 531 568 421 535 946 1144 1336 1473 1620 1985 2185 2475
Layer 496 507 553 350 420 297 266 296 396 436 680 750 850
Breeder 161 207 226 161 200 186 215 257 258 285 435 475 650
Total 1122 1245 1347 932 1155 1429 1625 1891 2127 2817 3100 3410 3975

Table 15.  Poultry feed production in Pakistan (in 000 tons)

Source:  R.S.N. Janjua, 007
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Table 16. Province-wise poultry feed production (in 000 tons)

Source:  R.S.N. Janjua, 2007

Nevertheless, the commercial poultry feed mills are being operated at a lower than their
installed capacity. Feed mills regulate their production schedule according to the demand of
poultry farms. Feed production in excess of ready demand is avoided because of relatively
short shelf life (up to 30 days) and  demand fluctuation. Price–wise high competition among
different feed mills in the market has given rise to production of average quality feed. Some
feed mills have easy access to raw materials at a lower price in different locations of Pakistan
and the makes differences in market prices of feed. Quite a few feed mills are able to obtain
premium selling prices because of better after sale services. Some mills located in the same
region have formed groups for mutual consultations in the matter of common interests,
including price fixing of their finished products.

The poultry feed industry is meeting the domestic demand satisfactorily. However, the
export capacity is yet to be developed. With the unutilized capacity available at the existing
mills, feed production can easily be increased proportionately to the export demand.
Assuming the existing mills are working at full capacity, another more than one million tons
poultry feed can be made available for export. This shall require government support for
ensuring regular supply of various ingredients, especially, course grains at reasonable rates
and facilitating import of critical vegetable protein sources and micro ingredients and special
machinery not available in the country. Poultry feed composition consists of 50-65% grains
and their by-products, 30-40 % vegetable proteins, 10-15% animal protein sources, plus
vitamins, minerals and amino acids. Though grains constitute major part of poultry rations,
the feed milling industry does not import feed grains and utilize locally available/produced
feeds grain. These include maize, broken rice, wheat, rice polishing and sorghum. Among
these the use of maize is high and about 35-40% of the total maize produced in the country
is used in poultry feed.

Province Feed 2000 2001 2002 2003 2004 2005 2006
capacity

Punjab 3600 1100 1251 1420 2180 2250 2600 3000
Sindh 1500 370 456 510 420 620 680 875
NWFP 250 90 100 100 120 130 80 50
Baluchistan 120 66 84 97 97 100 50 50
Total 5470 1625 1891 2127 2817 3100 3410 3975
Pakistan
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Maize production has also steadily increased from 3.0 million tons in 2006-7 to 3.3 million
tons in 2007-08 (Economic Survey of Pakistan, 2006-07). Utilization of sorghum in poultry
feed is about 3 to 5%. A major barrier for more use of sorghum in poultry feed is tannins and
therefore last year market price of sorghum remained quite low. Low tannins varieties are in
the process of development at agriculture research stations and ICI has been trying to
promote the hi-bred seed in rain fed areas. In future, sorghum with low tannins would get
more attention for inclusion in the poultry rations. It is assumed that in future the availability
grains, will be difficult for feed mills and there may be a shift for more demand towards
either wheat, broken rice, maize or what so ever is available in better price to the feed milling
industry Vegetable protein sources are the major proteins in feed. 

Almost all vegetable protein sources are byproducts of the solvent extraction oil industry.
These vary in composition according to processing. Major vegetable protein sources used in
poultry feeds are canola meal, rape seed meal, sunflower meal, soybean meal and guar meal
of them. While sunflower meal, rapeseed meal, sunflower meal, gluten meal and guar meal
are produced locally, canola seeds and soybean are imported and after oil extraction they are
used in feed.  Local oil seeds production fulfill only 28% of vegetable oil demand of the
country, the remaining 72% of the oil is made available through import of oil seeds. In 2005,
a total of 450,000 tons canola meal was imported that yielded 397,400 tons canola meal.
Pakistan, at present, imports both soybean meal from India and soybean seed from Brazil
and Argentina. In the recent past 9 years, more than 300,000 Mt of soybean was given by
U.S.A. under different concessional program. Soybean meal is totally utilized by the poultry
feed sector and its import increased from 159,000 tons in 2003-04 to 270,000 tons in 2008
while the import of soybean grains decreased from 79,000 tons to 10,000 tons over the last
5 years. The use of soybean meal in poultry feeds and hence its import will increase in
future, particularly, if canola seed production and availability become non-competitive at
international prices (Janjua,R.S.N, 2008). 

Guar Meal is locally produced in the country. There are two main processing plants of Guar
in the country viz., Habib Group and Pakistan Gum. Both have the capacity to process 80-
85,000 M.tons guar per annum. For vegetable protein meal sources the role of solvent
extraction industry is very vital for the feed production in one hand and vegetable oil
production on the other. Local oilseed production is not enough to cope with the demand of
meals. Import of canola, sunflower and soybean is allowed by the government to support the
livestock and poultry production. Pakistan has abundant resources of cotton seed, majority
is screw pressed (expellers) leaving 7% oil in it and utilized in cattle feed. Use of cottonseed
meal due to gossypol contents is discouraged in poultry feed. Feed mills use locally
produced fish meal as a source of animal protein. In 2004-05 Pakistan fishmeal production
was about 65,000 to 70,000 tons, compared with 30,000 tons in 1985. Adulteration of
fishmeal is a major barrier to its utilization in poultry feed. 
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The utilization rate fish meal in poultry feed is 5-7%. In the future the shortage of fishmeal
may be substituted with soybean meal and canola meal. Therefore, the demand for the later
vegetable protein sources will rise in the future. Micro-ingredients (minerals, vitamins,
amino acids and additives) used in poultry feeds are totally imported. Demand for vitamins
and amino acids will increase at the rate of 3% per annum. Use of enzymes and other growth
promoters in feeds will increase for increasing production due to need of  performance of
poultry through efficient using of raw materials (grains and vegetable protein sources). 

Fluctuation in price of feed ingredients in the national market is given in Table 17. The
average percentage increase in ingredient prices from 1996-97 to 2004-05 comes to 85%,
while prices of manufactured compound feed during the same years increased by only 49.26
%. Increases in the end-products at farm gate and market prices have shown little increase
due to the consumer economic conditions, attitude and purchasing power. Prices of
ingredients vary according to seasonal availability and purchase and also to economic up
downs at both national and international levels. Increase in feed prices has pushed the market
rates of poultry meat and eggs quite a lot.

There are constraints and also opportunities in the poultry feed industry business in Pakistan.
Since, there is no other animal source of protein can be developed in shortest period other
than poultry, therefore, the anticipated growth of 15-20% in poultry sector will always exist.
In the coming years due to scarcity of water and shortage of electricity power, the local
grains production may not meet the future requirement of poultry feeds. However, most raw
materials will use each other synergies to fill the demand of the feed industry. There is a need
to establish the grain storage and drying facilities near to the grain production areas in the
country. New feed mill are being erecting and leading feed millers are on expansion. Beyond
the year 2010, the industry will start facing difficult periods for grains as well as the supply
of byproduct protein meals, as the new feed mills will come into production. 

The large feed millers have erected silos in the grain producing areas to purchase the grain
at harvesting period. This has solved the issue of high moisture in grain and aflatoxin
followed by supply chain to some extent. The supply and demand of grains and quality
issues of different raw materials are forcing large feed millers to produce corn-soy based
formulated feeds as in coming years pressure would be  on the wheat and efficient producers
are willing to provide services to meet the demand of quality feed.
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Table 17.  Change in prices of raw materials used in poultry feed milling (Rupees per kg)

Source: Janjua,.R.S.N,  2006

12. USE OF BYPASS PROTEIN AND BYPASS FAT IN RUMINANT FEEDING
Local farmers are not aware of the concept of rumen soluble and undegradable protein. Also
little interest has been shown by local research and extension workers in considering
degradability of protein in formulating dairy rations. One of the reasons may be that majority
of the cows and buffaloes are low producers with an average milk yield of 5-8 liters per day.
In few cases milk yield may exceed 12-15 liters per day. Under such condition of low
productivity, the use of undegradable or bypass protein that supply intestinal amino acids
over and above microbial protein may not be attractive. However, at the same time it could
be argued that productivity of cows and buffaloes may be constrained by lack of adequate 

Ingredient Years Increase % 
96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05 05-06 (96-97 to 

05-06)
Broken rice 5.12 7.45 7.32 7.12 7.06 7.94 8.41 8.60 10.50 11.22 119.14
Maize 4.67 5.98 6.99 6.87 6.80 7.36 7.72 7.80 10.00 8.90 90.57
Wheat 4.91 7.17 6.34 6.99 6.93 6.99 8.07 8.70 11.87 11.41 132.38
Rice polish 1.87 3.55 3.63 3.27 3.86 5.40 5.53 4.86 6.00 6.65 255.61
Molasses 0.79 1.20 0.62 0.70 1.62 2.38 2.11 1.25 4.00 4.16 426.58
Sorghum 5.00 N.A 6.42 N.A 7.26 5.99 N.A 6.42 N.A N.A. 28.4
Guar meal 8.77 N.A 6.41 7.46 9.44 7.40 9.80 11.64 10.00 11.10 26.56
Cotton seed meal 7.08 8.42 N.A 6.55 8.99 N.A N.A N.A N.A N.A. NA
Rapeseed meal 4.70 4.94 5.54 5.77 6.42 8.31 7.52 7.18 7.00 7.04 49.78
Fish meal N.A N.A 15.92 18.74 21.16 20.24 19.47 23.70 23.75 21.46 34.79
Poultry byproduct meal 7.41 8.80 7.77 8.96 11.04 11.24 12.25 13.16 14.50 14.60 97.03
Sunflower meal 4.75 N.A 4.30 3.97 7.66 8.23 7.17 7.37 7.37 6.95 46.31
Corn gluten 60% 13.80 16.08 12.56 14.69 16.90 14.44 15.35 16.14 16.15 17.15 24.27
Canola meal N.A 7.51 6.42 5.49 7.55 8.92 8.79 9.67 11.00 10.95 45.80
Indian Soybean meal 14.21 14.72 9.96 14.70 19.35 15.28 16.94 19.43 17.70 17.52 23.29
Bone meal 5.97 7.40 7.37 6.85 6.64 6.50 6.30 N.A N.A N.A. N.A
Lysine 111.82 132.0 117.65 66.50 94.30 105.0 111.92 224.0 120 110 -1.6
Dl Methionine 122.0 129.0 180.0 119.0 133.0 N.A 126.0 N.A 165 145 18.85
Hydroxy- Methionine 123 129.00 299.0 137.36 166.0 133.0 133.0 190.0 N.A. N.A. 58.53
Feed cost per 50 kg 475 504 519 549 574 604 634 669 694 709 49.26
bag (broiler starter 
crumbles)
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metabolizable protein postruminally which could be obtained through feeding bypass protein.
Research to this effect has been initiated in few national institutes to investigate the benefits of
feeding bypass protein on stimulating milk yield under conventional feeding systems of cows
and buffaloes. In the light of results of an on-farm trial with sheep grazing local pastures, the
author found that supplementation of chemically treated bypass protein failed to increase growth
rate, wool yield and wool quality (Habib et al. 1995). Calculations were made to demonstrate that
almost equal amount of intestinal protein was available to the grazing sheep receiving degradable
protein supplement as untreated rapeseed cake or undegradable supplement in the form of
formaldehyde treated rapeseed cake. Farmers’ interest in Pakistan for keeping high yielding cross
bred or pure Friesian/Jersey cow is increasing and shall require awareness on including bypass
protein sources in dairy ration to maintain high productivity of these animals. For this purpose
some NGOs such as American Soybean Association in Pakistan and public sector dairy
development organizations have started arranging special seminars and training programs for
educating local farmers. In these forums digestion processes in ruminant animals and strategic
ration formulation for dairy animals are explained at farmers’ level.  Byproduct feeds that are
available locally in Pakistan were assessed in the near past for rumen degradability parameters
by the author using Dacron bag technique in rumen fistulated buffalo steers. The results are
summarized in the flowing table.

Table 18. Protein degradability and intestinal digestibility of undegraded protein of local by product feeds

Byproduct Feed Crude Protein Effective  Un-degradability Pepsin 
% DME degradability of Protein digestibility 

of protein % UDP % of  (UDP) %
Cottonseed cake 
un-decorticated 23.54 85.3 14.7 70.0
Cottonseed cake 
decorticated 33.45 88.4 11.6 78.03
Rice bran 14.62 70.0 30.0 63.93
Rape seed cake 37.70 86.5 13.5 64.10
Wheat bran 14.99 88.9 11.1 75.20
Corn gluten feed 32.15 71.2 28.9 65.00
Maize germ cake 19.54 77.5 22.5 63.78
Cottonseed meal 47.25 72.3 27.7 82.22
Rice meal 12.21 74.9 25.2 65.06
Sunflower meal 38.73 89.2 10.8 67.62
Soybean meal 50.45 75.0 25.1 85.40
Guar meal 43.47 78.4 21.7 80.32
Rapeseed meal 39.79 78.9 21.1 71.34
Toria meal 38.86 81.0 19.0 78.95
Rice polishing 13.77 84.9 15.1 65.87
Feather meal 49.23 75.8 24.2 65.00
Corn gluten meal 67.79 62.4 37.6 75.68
Meat and bone meal 28.77 50.7 49.3 76.54
Fish meal 54.30 42.1 57.9 79.76
Blood meal 90.37 30.4 69.6 82.55
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On the basis of protein degradability the above local byproduct feeds can be categorized as
under;

a. Highly degradable (more than 80% degradable protein; low bypass value)
1. Rapeseed cake 3. Sunflower meal 5. Rice polishing
2. Cottonseed cake 4. Toria meal 6. Wheat bran

b.  Medium degradable (60-78% degradable protein; medium bypass value)
1. Maize germ cake 6. Corn gluten meal
2. Cottonseed meal 7. Rice meal
3. Rapeseed meal 8. Feather meal
4. Guar meal 9. Soybean meal
5. Corn gluten feed 10. Rice bran

c. Low degradable ( less than 50% degradable protein; high bypass value) 
1. Blood meal
2. Fish meal
3. Meat and bone meal

The above classification clearly shows that conventional oil cakes and wheat bran that are
commonly used by local farmers, posses high rumen degradability while solvent extracted
oil meals are slowly degradable and posses relatively high bypass value. Both on the basis
of cost per unit of crude protein and bypass protein available from oil meals, these can serve
a choice protein supplement for dairy animals.  

As a part of traditional practice farmers drench 500 g to 1000 g vegetable oil or butter once
or twice a week to lactating cows and buffaloes in an attempt to improve health condition
and milk production of the animals. Protected fat is neither available in the local market nor
known to farmers.  In the near past a foreign based company started introducing protected
fat on trial basis in commercial dairy farms. 

Apparently feeding of protected fat to dairy animals especially buffaloes during early peak
lactation when the animals are in negative energy balance would be very useful in achieving
higher peak milk yield and reducing the incidence of metabolic disorders. Moreover there
would be added benefit of feeding protected fat during summer season to reduce heat stress
while maintaining desired energy balance, especially in buffaloes and crossbred /exotic
cows. The use of protected fat as energy supplement in dairy animals would attract local
farmers in the future once they experience the benefits through the ongoing introductory
campaigns.      
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13. FODDER SEED PRODUCTION AND MULTIPLICATION THROUGH
PUBLIC-PRIVATE PARTNERSHIP

Non-availability of improved seed of fodder crops is one of the major constraints for
increasing fodder crops production in the country. Only 5-10% area of fodder crops is
cultivated for producing improved seeds. Several interlinked multifaceted factors affect
multiplication of improved fodder seed production and its distribution among farmers.
Unlike other agricultural crops (cereal and cash crops), there is neither government nor
private sector is properly engaged in fodder seed production on local level. Hardly 10% of
fodder seeds are produced locally and the requirement is met either by importing seeds from
other countries or through purchase of sub-standard non-certified seeds produced by farmers
through conventional practices without following any seed production guidelines. Total
annual fodder crops seed requirement in Pakistan is estimated as 58963 tons, out of which
9692 tons is imported from other countries (Khan, S. et al. 2006). These authors estimated
that fodder seed market of 3007 millions rupees exist in the country that suggest great
potential of fodder seed enterprise in the country. 

This has recently attracted several private seed companies in the Punjab province such as
Jalandhar Seed Company Arifwala, Younas Seed Corporation, Vehari, Pak Agro, Mianwali
and Green Gold, Faisalabad who are engaged in domestic fodder seed production. The
success of growing high yielding fodder varieties and seed production on farmers’ field
through public-private partnership was recently demonstrated through a project at Livestock
Production Research Institute, Bahadur Nagar (District Okara). The project lasted from 2005
to 2008. Basic seeds of high yielding varieties of berseem, lucerne, oats, maize, sorghum,
millet and sadabahar were multiplied at the state farm and certified seeds were distributed
among farmers in ten different districts.  Seeds produced by these farmers under technical
supervision were purchased at market rate for further propagation on profit no loss basis
after these were graded/evaluated at a seed center. 

The project resulted in total production of 387 tons improved seeds of fodder crops. Inputs
from farmers included land, cost of land preparation, labour, irrigation, harvesting and
threshing while public sector provided seed, fertilizer, pesticide and package of technology.
An average increase in fodder yield of 75 % varying from 30 to 125% for different fodder
species was recorded. Similarly, 50% increase in improved seed production over
conventional seed yield demonstrated the potential of increasing fodder yield and improved
seed production through public private partnership. Mott grass (Pennisetum purpureum) is
getting increasingly popular among framers because of its high biomass yield and supply of
green fodder during lean periods. Cuttings or root slips of improved palatable varieties were
distributed among farmers through several government and non-government development
organization through out the country. Self propagation of the mott grass by farmers has
considerably helped increasing fodder yield.
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14. CONCLUSIONS
The livestock population of Pakistan comprising 27.5 million buffaloes, 29.6 million cattle,
26.5 million sheep, 53.8 million goats and 0.90 million camels live on crop residues,
grazing, cultivated fodder and byproduct concentrate feeds. Crop residues and grazing serve
as the dominant feed resource, but being poor in quality contribute little to the over all
supply of nutrients for livestock. The relative distribution of major feed resources varies in
different agro-ecological zones and farmers through experience have developed their own
feeding systems to cope with the fluctuation in feed supply. The indigenous feed resources
are inadequate to meet the nutrient requirements for present livestock population and a
shortfall of 43.93 % in feed biomass, 49.72% in crude protein and 44.16% in TDN was
reported. Assuming that livestock population would continue to grow at a faster rate coupled
with horigontal increase in productivity of  dairy cows, the feed gap will further expand in
the coming years. 

The livestock feed situation in Pakistan poses challenges and opportunities. Emphasis shall
be focused on two fronts, technological interventions for qualitative and quantitative
improvement of native feed resources, and enhancement  of feed utilization capacity through
improved feeding management. Pressure on feed supply may be reduced through
rationalizing unproductive livestock in smallholder rural farming. While little can be done
to enhance the quality of crop residues except through some appropriate technological
innovations such as chemical treatment and cereal breading, there exist large scope in
rehabilitating the degraded vast  rangelands in the country. Rangelands serve as the second
major feed resource at national level, and as a major feed resource in two provinces. A
holistic approach that converge  stakeholders on rangelands improvement is required both at
policy and technical levels to avoid its degradation, and improvement of fodder yield on
shrinking agricultural land.  

Availability of seeds of high yielding varieties and raising farmers’ awareness are considered
important for increasing fodder production and dissemination of which would also ensiling
techniques to support  lean period feeding. Input support for smallholders and value chain
development for their farm outputs are important for transfarming subsistance livestock
keeping into input supported systems. Presently there is a large discrepancy in market prices
of feeds and animal products. Framing government policy that regulates prices of animal
feed proportion to milk and other products will ultimately attract investment in livestock
sector. Although farmers have not realized conventional feeding practices in urban and peri-
urban dairying are not cost effective and need reforms on technical lines. Inconsistent supply
and frequent changing quality adversely affect productive performance of animals. A shift
from feeding home made concentrate mixtures to commercial compound feed started
recently in some farms, and it needs to be further encouraged. 
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Cattle feed compounding industry in Pakistan is still in infancy stage with a total installation
of 24 feed mills. A sound government policy is required that support promotion of cattle feed
industry in the private sector. Poultry feed industry is well developed in the country and
parallel to the expansion of poultry industry, the number of feed mills has also increased over
the past. From 17 feed mills with a capacity of 247,000 tons feed in 1977, the number
increased to 154 in 2006 producing 3.98 million tons feed. The poultry feed industry is
meeting the domestic demand satisfactorily. However, the export capacity is yet to be
developed and may be easily reached through utilizing the full production capacity of the
existing feed mills. It is assumed that beyond the year 2010, the industry will start facing the
problem of shortage of grains. Local oilseed production is not adequate to meet the demand
of meals. Import of canola, sunflower and soybean will continue to increase in the future.
The demand of soybean meal will increase to substitute of fish meal. The quality of which
affect productive performance. A high fluctuation in prices of feed ingredients was
experienced and the prices increased by 96% from 1997 to 2006. Policy decisions that
ensure price control and facilitate import of feed ingredients will facilitate poultry feed
industry to grow in the future. 
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Nutrient composition of local feeds (on dry matter basis)

Feed stuffs Dry Crude Ether Crude Ash % NFE % TDN %
matter protein extract fiber 
% % % %

Green Fodder
Barley early bloom 15.60 13.85 1.80 15.38 12.44 56.53 58.1
Barley full bloom 20.37 10.80 2.48 21.31 12.57 52.84 55.6
Barley milk stage 24.86 8.77 2.09 23.17 12.19 53.78 53.8
Barley dough Stage 29.20 6.71 2.09 29.49 10.45 51.26 52.0
Berseem early 
vegetative 14.23 21.50 3.66 14.18 14.00 46.66 63.1
Berseem early bloom 15.62 19.90 2.64 18.59 12.20 46.67 60.7
Berseem full bloom 22.67 18.90 2.24 19.06 11.50 48.30 60.0
Berseem late bloom 28.33 15.00 2.21 22.69 11.15 48.95 57.4
Guara early stage 17.10 20.00 2.00 28.31 12.70 36.99 55.5
Guara milky stage 20.90 17.35 2.44 30.97 11.90 37.34 54.8
Lucerne early 
vegetative 18.29 24.60 3.19 14.40 13.45 44.36 63.9
Lucerne early bloom 24.26 22.83 2.68 19.03 10.10 45.36 63.4
Lucerne full bloom 27.16 21.20 2.37 20.62 9.02 46.79 62.6
Lucerne late bloom 30.10 16.38 2.22 23.18 9.76 48.46 58.9
Maize early stage 14.20 9.58 1.55 33.80 9.58 45.49 51.3
Maize milky stage 20.10 7.11 2.30 30.40 7.00 53.19 55.1
Maize dough stage 29.30 6.04 2.29 27.81 5.52 58.34 56.9
Maize mature stage 40.15 6.10 2.12 23.73 4.80 63.25 58.8
Millet early stage 16.70 8.26 1.20 31.62 11.60 47.32 49.4
Millet milky stage 29.50 6.08 1.73 30.4. 8.20 53.73 52.9
Millet Mature stage 35.80 3.12 0.56 41.12 7.23 47.97 46.4
Mongi early stage 17.35 18.27 1.21 19.98 13.24 47.30 56.3
Mongi milky stage 22.10 17.31 1.76 20.59 15.32 45.03 54.9
Moth early stage 16.00 19.88 2.06 24.94 15.31 37.81 54.7
Moth Milky stage 21.50 17.39 1.91 28.50 15.20 37.00 52.2
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Feed stuffs Dry Crude Ether Crude Ash % NFE % TDN %
matter protein extract fiber 
% % % %

Oats early bloom 15.98 12.20 2.88 22.15 14.96 47.81 54.5
Oats milk stage 26.89 7.20 2.08 24.37 11.19 54.80 53.3
Oats full bloom 22.10 8.98 2.30 22.25 12.38 51.84 52.5
Oats dough stage 33.84 6.38 3.07 27.48 10.40 52.67 54.3
Rapeseedearly stage 15.30 20.26 2.16 18.75 16.08 42.76 56.7
Rapeseedflowering stage 21.70 18.39 2.67 20.97 14.90 43.07 57.0
Sorghum early stage 14.40 9.51 2.22 32.92 12.50 42.85 50.3
Sorghum milky stage 30.00 6.20 1.67 31.67 9.20 51.26 51.4
Sorghum mature stage 42.00 4.88 1.62 30.74 7.04 55.72 52.9
Sugar cane tops 33.50 6.20 1.60 29.50 9.10 53.60 52.2
Swank early stage 15.80 10.57 1.65 30.19 17.40 40.19 46.7
Swank milky stage 12.30 7.97 2.34 31.42 14.77 43.50 48.6
Turnip tops 16.50 13.88 3.82 15.45 12.36 54.49 61.4
Turnips  (whole) 11.90 9.66 1.60 18.99 9.16 60.55 57.5
Dry Roughages
Barley straw 90.00 4.22 1.78 41.67 8.44 42.89 46.7
Berseem hay 85.60 18.46 2.45 3`.31 12.27 13.51 54.8
Cotton seed hulls 90.20 4.66 1.23 51.55 3.88 38.69 46.8
Lucerne hay 87.50 18.86 2.28 33.14 11.43 34.24 54.6
Maize cobs 90.50 1.66 0.55 36.46 2.76 55.56 48.8
Maize stover 82.50 5.45 1.45 34.06 8.24 50.79 50.6
Millet stover 85.00 4.00 1.41 36.23 10.29 48.06 47.7
Oats straw 89.80 4.90 2.45 39.51 10.27 43.99 49.1
Range grass hay 90.01 7.20 0.65 30.10 5.21 56.84 50.50
Rice hulls 91.50 2.73 0.76 44.26 22.68 29.56 32.4
Rice straw 92.82 3.06 1.18 35.55 11.79 48.42 45.7
Sorghum stover 85.50 3.74 1.29 34.03 11.11 49.82 47.3
Sugarcane bagasse 90.50 1.66 0.66 50.28 4.97 42.43 44.3
Wheat straw 92.75 2.59 1.18 41.31 12.18 42.73 43.0
Concentrate Feeds
a)    Cereals
Barley 91.40 10.21 2.68 7.26 2.67 77.37 77.2
Gram black 91.40 10.21 2.68 7.26 2.67 66.52 75.2

60
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Feed stuffs Dry Crude Ether Crude Ash % NFE % TDN %
matter protein extract fiber 
% % % %

Gram large 91.70 18.43 2.62 6.87 3.05 69.03 75.2
Maize white 89.36 11.25 4.80 2.98 1.68 79.29 81.3
Maize yellow 89.00 11.80 4.07 3.03 1.71 79.39 80.6
Matri 96.00 30.04 1.53 8.47 6.49 54.69 70.0
Millet                90.90 10.55 4.67 10.00 3.11 72.67 77.2
Oats 91.94 9.52 6.31 14.68 4.45 65.04 75.1
Rice 91.50 9.67 1.65 0.68 1.42 86.47 80.6
Sorghum 90.20 10.75 2.62 2.47 2.66 81.50 78.5
Wheat 92.70 12.80 1.80 2.31 1.92 81.16 78.9
b)   Industrial Byproduct Feeds
Almond cake 93.02 39.68 11.29 5.47 8.52 35.07 89.5
Berseem leaf meal 92.6o 22.14 1.29 15.87 8.10 48.70 64.6
Blood meal 91.80 72.98 1.98 1.74 6.21 17.1 88.9
Bone+Meat meal 94.20 25.05 1.86 1.54 66.35 5.09 57.7
Castor seed cake 93.10 28.12 8.05 21.16 6.23 36.41 68.5
Corn gluten (50 %) 92.60 55.72 2.91 1.73 1.08 38.55 90.5
Corn gluten (60%) 91.80 64.70 8.17 3.48 2.61 22.98 94.6
Corn gluten feed   93.10 9.88 3.76 11.71 3.65 64.66 71.6
(20 %)
Corn gluten feed 92.90 21.85 7.00 1.26 7.75 54.14 79.10
(30 %)
Cotton seed cake 92.70 39.59 5.61 9.49 7.64 37.67 79.8
(decorticated)
Cotton seed cake 93.50 23.04 9.52 26.20 6.52 34.79 63.4
(unde-corticated)
Feather meal 95.30 83.84 1.89 1.11 7.97 5.14 89.8
Fish meal 93.20 53.56 7.19 1.18 22.1 15.66 85.8
Groundnut cake 93.95 40.50 4.36 7.29 5.96 45.24 83.4
(decorticated)
Groundnut cake 91.70 24.75 5.78 18.43 5.89 43.95 68.5
(unde-corticated)
Guar meal 
(un-toasted) 91.30 47.86 6.57 7.78 6.90 30.89 83.8
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Feed stuffs Dry Crude Ether Crude Ash % NFE % TDN %
matter protein extract fiber 
% % % %

Guar meal (toasted) 92.30 49.40 6.72 7.58 6.39 29.90 84.5
Hoof and horn meal 89.70 18.95 5.24 2.79 6.24 66.89 85.8
Linseed cake 92.50 32.22 7.35 10.70 7.03 42.70 29.7
Liver meal 92.90 64.91 1.85 1.83 6.89 24.54 87.6
Lucerne leaf meal 90.10 23.80 2.33 30.96 5.55 37.51 17.12
Maize bran 92.60 9.99 15.12 14.25 15.44 45.25 77.4
Maize germ cake 95.80 15.97 8.14 0.29 2.82 63.78 88.4
Maize oil cake 95.90 18.66 8.45 13.14 2.81 56.93 78.5
Meat meal 95.80 50.63 9.08 2.45 24.74 13.5 84.7
Molasses 82.30 3.04 0 0 10.33 86.33 80.5
Rape seed cake 93.00 37.10 8.17 11.61 8.39 35.81 79.8
Rice polishing 92.60 12.36 15.82 4.16 11.66 52.37 89.9
Sarsoon cake 93.20 32.30 13.52 11.37 9.01 33.80 84.0
Sesame cake 93.14 36.07 8.70 6.66 9.34 38.76 84.7
Sunflower cake 90.91 30.47 16.21 26.66 7.40 19.26 69.7
Sugar beet pulp dried 90.30 12.21 2.04 19.93 2.77 62.79 63.8
Wheat bran 91.40 14.99 4.27 12.47 5.69 56.73 71.0

Source: Jabbar, (2001), Sultan, S. and Habib. G. (unpublished)
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CHAPTER I

1. INTRODUCTION
Sri Lanka is an island of 65,610 sq. km. situated in Indian Ocean closed to south India, north
of the Equator. The population in 2005 was 19.67 millions growing at a rate of 1.1% (Central
Bank, 2006). By the year 2008, the population is expected to grow up to 20 millions. The
un-employment rate estimated for 2006 was 6.7 % of the total labor force (7.68 millons).
The total extent of the country consists of 62,705 sq. km. land area and 2,905 sq. km. of
inland water. Sri Lanka is a multi-cultural country where the majority of the Sri Lankans are
Sinhalese (74%) while the remaining consists of Tamils (18%), Muslims (7%) and others.
Sinhala is the first official language followed by Tamil and English as the second and third
official languages, respectively. However, English is the predominant language used among
the business community, upper ranked officials and the urban. This is because of the
influence of the British colonization till 1984, when the country became independent.

With regard to key health indicators, Sri Lanka stands well above or is comparable to other
developing countries and is on a par with many developed countries as a result of free
education and free health policies adopted in the country. The people of Sri Lankan have a
higher life expectancy (76.4 years), lower crude death rate (1.89%), lower infant death rate
(1.11%) and a higher literacy rate (92.5%) compared to many countries in the developing
world (Central Bank, 2003).

According to the rainfall distribution, Sri Lanka can be divided into 3 main agro-climatic
zones; dry zone (< 1200 mm annual rainfall), wet zone (> 2000 mm annual rainfall) and
inter-mediate zone (moderate rainfall). Another three zones are also identified depending on
the altitude; low-country, mid-country and up-country or hill-country. The highest place in
the up-country is about 3000m above see level. Because of these factors, there are more
agro-ecological zones recognized. Dry zone accounts for about 60% of the land area, which
is in the lower altitude and of less mountainous (Fig 1). 
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Fig. 1. Map of Sri Lanka and its main agro-climatic zones

Of the total land area in the country, 30% is under forests and 7% is under permanent
pastures. These pasture lands are, however, not properly cultivated and maintained; but
mostly natural poor quality pastures. They include villus in the low-country dry zone and
patnars in the hill-country. The agricultural land accounts to about 37% of the total land, and
15% of the total land is under permanent crops (FAO, 2008); mainly tea, rubber and coconut.
Sri Lanka is an agricultural country having about 60% of the population engaged in
agriculture. Most of the farmers maintain their farms at subsistence level. Types of crops
cultivated and breeds of livestock reared in different agro-climatic zones are quite different.
Paddy, producing the staple food rice, is the main crop cultivated in the dry zone under
irrigation. A large number of man-made tanks are there in the dry zone to provide water for
irrigation. The irrigation system found in this area goes back to king’s time and functions
very well even today. Tea is the main plantation crop and is found mainly in the hill-country,
while large-scale rubber plantations are found in the wet-zone. Dairy cattle of European
breeds are reared in the up-county due to its temperate climate, but they do not fit to the dry-
zone. The animals found in the low-country dry-zone are mostly of indigenous type. The
agriculture  provides about 17% of the GDP (Central Bank, 2006) to the country. The
contribution of the livestock sector to the GDP is only about 2%, which is mainly from the
dairy and poultry.
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2. ANIMAL PRODUCTION IN SRI LANKA

2.1. Population Growth and Production of Milk and Meat during the Past
Small scale rearing of animals for milk, meat and eggs has been practiced by subsistence
farmers of Sri Lanka for centuries. However, commercial animal production has started only
a few decades ago, and the private sector is mainly involved in dairy industry. Commercial
dairy farms and processing factories were established by the government in early 1960s of
but were unable to achieve a remarkable and sustainable progress during the past few
decades. With the introduction of the open economic policy to the country and subsequent
encouraging of the private sector to invest in agricultural enterprises in 1980s, the private
sector got involved in commercial animal production in Sri Lanka. As a result, the animal
production sector grew faster and a remarkable growth could be seen only in the poultry sub-
sector. High profits within a short period of time attracted the investors to the poultry sub-
sector. Table 1 shows the population growth of different livestock species during the past 4
decades in Sri Lanka.
In terms of population increase, there was no progress seen in ruminant animal production
in the country during the past few decades. Cattle and buffalo populations were more or less
stagnated until 1995, but it continued to decline thereafter. The same is true for goats and
sheep as well. However, there were some developments such as breed improvements, better
feeding, housing, disease control, product processing etc. Thus, the production of milk in the
country was slightly increased. Presently, the country is producing about 27% of its milk
requirement, while the rest is being imported mainly as powdered milk. Table 2 shows the
production of milk and meat in Sri Lanka during 1970-2002. There is an increasing trend in
pig population during the current decade. As mentioned already, the poultry (chicken) sub-
sector showed a steady and remarkable growth through out the years since 1950s, except for
a slight drawback during 1970s.

Year Catt le Buffaloes Goats Sheep Pigs Chicken Ducks
1970 1596 736 558 27 108 6856 30
1975 1712 818 547 28 33 5684 15
1980 1644 843 493 28 71 6341 22
1985 1782 967 539 27 84 7097 28
1990 1433 823 415 22 81 8250 18
1995 1704 764 591 19 87 9573 16
2000 1582 689 495 11 71 10622 10
2005* 1185 308 395 10 85 11636 16
2007* 1223 319 389 17 94 13779 16

Table 1. Livestock population (x1000) in Sri Lanka during 1970–2007

Source: Ministry of Agriculture & Livestock, 2003 *:  FAO Stats, 2008
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Table 2.  Average annual production of milk and meat in Sri Lanka during the past

Source: Ministry of Agriculture & Livestock, 2003

2.2. Systems of Rearing
Both intensive and extensive systems are used for rearing livestock and poultry. Indigenous
cattle constitution the major proportion of cattle population (over 60%) in Sri Lanka. They
are small in size and less productive (1 – 2 Lit of milk per day). Large herds of indigenous
cattle are reared extensively in the dry zone of Sri Lanka. They are allowed to graze on
natural pastures during the day and kept confined in open-yard paddocks during the night
(Fig 2). Some farmers allow their herds to graze forests even for a longer periods, and do not
milk at all. Commercial dairy cattle farms with improved breeds are maintained mainly in
the extensive system with better grazing facilities (Fig 3). 

Year Cowmilk Buffalo milk Beef Pork Mutton 
mil. Lit mil. Lit MT MT MT

1970 125.3 34.5 16,339 666 1,305
1975 163.8 48.2 16,755 464 1,411
1980 216.2 64.4 12,107 1,134 1,369
1985 244.0 89.9 13,428 620 1,436
1990 190.1 58.8 10,355 825 827
1995 253.4 79.9 14,226 1,159 1,148
2000 263.1 82.5 14352 867 847
2002 265.8 82.9 13,942 923 809

Fig. 2: Left: Indigenous cattle grazing in natural pasture in the dry zone of Sri Lanka; Right:  night
paddock for indigenous cattle).
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Fig. 3: Exotic breeds of dairy cattle grazing on improved pasture in the hill-country of Sri Lanka

Mostly crosses of either Indian or European breeds are reared in small scale under intensive
production systems. They are fed with grasses collected from road sides, paddy bunds or
village common lands. A small quantity of concentrates is also provided to exotic breeds and
their crosses. Buffaloes, goats and sheep are also reared under extensive management but
intensive rearing can also be seen in urban areas.
The main purpose of rearing cattle and buffaloes varies according to the breed and agro-
ecological zones. In some areas, buffaloes provide both milk and draught. In Sri Lanka,
cattle and buffaloes are not reared for meat purpose because of religious barriers and
government policies. Slaughtering of buffaloes is anyway illegal. Meat is produced as a by-
product of the dairy industry (Culled animals, male animals), from indigenous animals and
also from illicit slaughter of buffaloes.
In contrast to ruminant animal production, pigs and poultry farming is done under intensive
management. However, backyard poultry keeping is still practiced under subsistence level
every where in the country or just considered as a habit of keeping some animals. There are
no commercial poultry in Sri Lanka reared under extensive or semi-intensive systems of
management. However, a considerable number of pigs (in small herds) including local pigs
as well as exotic breeds such as large white are found under extensive management
especially in the south and in the west coastal area for production of meat. 

2.3. Commercial Pig Production
Commercial pig production under intensive management consists of small to medium farms,
and a medium-scale pig farmer may own a few hundreds of animals; feeding of compounded
concentrates is absent or limited. Pigs are basically fattened on poultry offal, 
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swill, brewer’s spent grains, and various other agro-by-products. Kurunegala, Gampaha and
Puttalam districts have 43% of the total national poultry population and 60% of the country’s
total pig population (Fig 4). 

Fig. 4: Pig and poultry population distribution in Sri Lanka

Commercial pig farmers rear exotic breeds like large white, landrace and duroc or their
crosses. However, farmers find it very difficult to get good piglings or breeding sows at a
reasonable price for their production systems, as there is no efficient pig breeding program
in the country.  Feeding by-products consisting mainly of bulks results in slow growth of
pigs, and they attain an average market weight of about 80 – 90 kg in about 8 months. An
efficient marketing network for pig meat is not available in the country. Large scale meat
processors purchase a limited number of pigs for value additions, but the majority of the
animals are slaughtered by farmers themselves and marketed locally through retail outlets.
Therefore, there is a huge difference of prices between pig producing and non producing
areas. This had been a major limitation to the expansion of the pig industry in Sri Lanka. The
pig population continued to decline during the last three decades until 2005, but thereafter,
a slight progress may be seen (Table 1).

2.4. Commercial Poultry Production
2.4.1. Development of Poultry Industry in Sri Lanka
Till 1954, there was no properly organized “poultry industry” in Sri Lanka. The demand for
chicken meat and eggs at that time was met mainly by imports. Chicken was considered as
a luxurious food item, and, therefore the consumption levels were very low. Nevertheless, a
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part of the demand was met by backyard chicken. There were about 1.1 million layers with
a laying rate of about 17% in 1954. The commercial poultry industry was started with the
establishment of the Central Poultry Research Institute in 1955 by the government with an
intension to import exotic breeding flocks for the production of day-old commercial chicks,
and to introduce deep litter housing system to farmers. This gave a foundation of the present
poultry industry of Sri Lanka. At the beginning, emphasis was given for egg production, but
later commercial broiler industry was also started in 1965. Until the broiler industry was
started in 1965, a limited supply of chicken meat was made almost entirely from backyard
chicken. 

2.4.2.  Growth and Achievements of the Poultry Industry
Since 1955, the poultry industry started to grow in a commercial scale resulting in an
increased production of eggs and chicken meat locally. Fig. 5 shows the chicken population
increase during 1961 to 2007. There was a temporary drawback in the poultry sector during
1970’s (Fig. 5) due to closed economic policies implemented by the government. However,
thereafter a faster and steady growth was observed mainly because of the open economic
policy implemented in late 1970’s. In order to cater to the increasing demand for day-old
chicks, new breeder farms and hatcheries were established, especially, by the private sector,
boosted production of day-old chicks.  Fig. 6 shows the local annual production of day-old
commercial chicks (layer type and broiler type) during the past few years.

Fig.5. Annual growth of chicken population in Sri Lanka during 1961 – 2007 (FAO, 2008)



Sri Lanka

Fig. 6. Production of commercial day-old chicks (layer type and broiler type) in Sri Lanka (Source: Ministry
of Agriculture and Livestock,2003) 

From the beginning of 1980’s until 2006, there was a steady and remarkable growth in egg
and chicken meat production (Table 3), but this trend was slightly affected during the last
two years. The production drops during 2006 and 2007 was attributed to the impact of bird
flu outbreak (not in Sri Lanka) in the region and as well as to the increase of feed cost in the
world market. Because of restrictions imposed on importations, the feed prices as well as
day-old chick prices jumped up. The government then intervened to control the chicken meat
prices in order to safeguard the consumers which led small scale farmers to close their
poultry farms. However, this situation is now getting recovered.

Year Eggs (millions) Chicken meat (T)
1961 193 6,300
1965 360 11,000
1970 431 14,400
1975 372 16,000
1980 544 18,800
1985 666 18,600
1990 784 23,500
1995 718 54,000
2000 769 63,170
2005* 954 97,260
2007* 944 65,000

Table 3. Production of eggs and chicken meat during 1961 – 2007

Source: Ministry of Agriculture and Livestock (2003) and *FAO, 2008

8
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Broiler meat consumption, which was only 14.5% of the total chicken meat consumption in
1966, boosted up to 62% by 1984. Today the entire amount of chicken meat available in the
market consists of broiler meat produced locally. However, the local supply of eggs and
chicken meat is still far lower compared to that in the western countries and also to that in
some Asian countries (e.i. Malaysia, Singapore). It is relatively higher than that in other
SAARC countries. The per capita availability of poultry meat and eggs per year in Sri Lanka
in 2002 was 3.07kg and 50 eggs (Ministry of Agriculture and livestock, 2003). Today these
levels have been estimated to be 4.5 kg and 72 eggs respectively in 2007.

As it stands today, the most developed and expanded animal production sector in Sri Lanka
is the poultry sector, especially, the broiler sub-sector. As a result of open economic policy
introduced during the latter part of 1970’s, the private sector investors participated and
helped the growth of the sector. Today, the broiler production is shared by a few large-scale
producers, who are mostly fully or partially integrated and equipped with better housing
facilities and modern processing plants. Contract out-grower system was introduced in mid
1980’s, which is well established by today. 

Most of these operators have their own out-growing units as well. Along with these
development, the marketing network is also now organized to make hygienic products
available to consumers. Slaughtering under hygienic conditions, blast freezing and cold
storage at processing plants and transportation by cooling vans assured quality broiler
availability to consumers. However, about 60 % of the eggs are still produced by small-scale
poultry farmers who depend on middlemen for marketing of their products. Today there are
about 75,000 families engaged in poultry production while about 200,000 families are
engaged in the sector directly or indirectly. It was the poultry sector which induced and
promoted growth of secondary enterprises including the animal feed industry of Sri Lanka.

3. FEED INDUSTRY IN SRI LANKA

3.1.  Importance of the Feed Industry
Feed is the most important component for any type of animal production system, especially,
for commercial purposes, and it may be described under two headings roughage and
concentrates.
Sri Lanka does not have an “organized feed industry” catering to ruminant animals except
for a limited amount of concentrates produced for dairy cows. The low producing indigenous
cattle depend on natural pastures available in the country, but exotic breeds and their crosses
require a proper feeding management in order to maximize genetic potentials. The average
milk production of European breeds of cattle in Sri Lanka is around 10 - 12 lit per day, and
improper/ unbalanced feeding system is on of the main reasons. Ambewela 
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during, established in one of the best location of the countrys made its daily milk production
per cow double through improving feeding and nutrition of the animals. This shows that in
principal Sri Lanka may easily double its milk production in the country just by improving 
the nutritional status of animals. The government has already declared a “milk revolution”
targeting a boosted milk production and liquid milk consumption in the country in the
coming years. Commercial poultry, on the other hand, requires manufactured feeds of
balanced nutrients, and their production and supply must support the growing poultry feed
industries in the country. In order to achieve these goals, feed production (quantitative and
qualitative) for ruminant animals may be improved in the country.

3.2.  An Overview of the Feed Industry in Sri Lanka
The rapid growth of the poultry sector in Sri Lanka during the past few decades demanded
the support of increased supply of high quality concentrate feeds, and new avenues for large
scale feed millers and raw material producers and importers were opened. Feed
manufacturing in Sri Lanka started to expand only after mid 1980s and the commercial feeds
marketed in Sri Lanka were mainly of imported mixed feeds. Manufacturing of concentrate
feeds started by the government owned “Ceylon Oils and Fats Corporation” which was
abolished in mid 1980’s. This property along with the national flour mill was taken over by
the private sector, who started feed milling in large scale to cater to the expanding poultry
industry. It is a fact that the animal feed industry in Sri Lanka developed and expanded due
to the development of the poultry sector.
At present there are 9 registered compounded feed manufacturers and more than 25 raw
material importers in Sri Lanka. However, the main portion of compounded poultry feed
marketed in the country is produced by three large-scale and two medium scale feed millers.
All three large scale feed millers have modern feed milling equipment, computer based feed
formulation facilities and fully or semi-automated milling processes along with quality
testing laboratories. They are, of course, equivalent to international standards. In sufficient
efforts to cultivate and produce raw materials locally in order to cater to the requirements of
feed millers are made so far in the country. Except for rice milling by-products and coconut
poonac, no significant attempt to utilise other agro-industrial by-products and
unconventional feedstuffs available relatively at a low price has been made so far. However,
it should be noted here that the potentials of using local feed raw materials including agro-
industrial by-products for compound feed manufacturing have been thoroughly investigated
in-vitro as well as in-vivo by local scientists, and the information are well documented. The
commercial feed manufacturers prefer to use the imported raw materials because of their
better quality and steady supply. During 1970s rubber seed meal and dried coconut residue
(used coconut scrapings in the kitchen) were successfully utilised in commercial poultry
feed manufacturing by the then Ceylon Oils and Fats Corporation, but the practice was
discontinued after the privatisation of the corporation in mid 1980s. The ultimate result of
unutilization of local raw materials made the industry dependent import and the feed prices 
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were increased hampering the industry today. The compounded feed prices increased rapidly
just because of the dependency on imported raw materials. Fig 7 shows the average retail
prices of poultry feeds marketed in Sri Lanka during 1995 to 2002.
The current commercial compounded feed production of Sri Lanka is approximately 40,000
MT per month of which about 38,000 MT is poultry feeds. This is about 85 % of the total
compound; feed production; approximately 15% of the feed is self-mixed by farmers. More
than 80% of the raw materials used are imported. Maize, the highest amount of raw material,
is partly produced in the country, but up to about 85% of the requirement was imported until
2007. Soybean meal, fish meal, almost all vitamin-mineral and amino acid supplements, as
well as, all feed additives are totally imported. As such the poultry feed in Sri Lanka is
extremely expensive and affected by world market price fluctuations. Today, the feed cost
accounts to about 70 – 80 % of the total cost of production of poultry. This situation has
already hampered the small-scale poultry producers in the country.
Sri Lankan feed millers found it difficult to import cereals for feed manufacturing in the last
year. As a consequence, a significant amount of maize was replaced by locally produced rice,
it destabilizes rice price and the government imposed bans on rice use as poultry feed. A
presidential task force was formed to promote cultivation of maize and soya and the private
sector invested to promote production. This resulted is an increase in local maize production
its about 80,000 MT in 2007 and approximately 37% of the requirement was met
(Department of Animal Production and Health). 
Farmers tendency to mix their own feeds started to grow recently, as the commercial feeds
are becoming costly. A recent study revealed that more than 40% of layer farmers in
Kurunegala District having the highest poultry population formulate and use their own feeds
(Jayaweera and Samarasinghe, 2002). The study further found that self-mixed feeds are not 
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up to the standards in terms of nutrient levels and hygienic conditions. Most of the feeds
formulated by farmers had deficiency of sulphur containing amino acids of about 8.0%,
imbalances in energy/protein ratio, and had a higher total ash. It contained excess amounts
(more than 60% of the requirement) of calcium and phosphorus. These low quality self-
mixed feeds, obviously, affected the performance of birds. Around 50 % of the farmers
interviewed in the study admitted that they get a low or egg production from their flocks.
However, the farmers were satisfied with the self-mixed feeds as the in feed was about 18%
cheaper than commercial feeds, and helped to increase their profits by 10 %.

4. GRAZING FACILITIES AND PASTURE AVAILABILITY
Sri Lanka does not have cultivated monoculture pasture lands for grazing. Improved pasture,
to some extent, is available as a common silvi pastoral system with coconut in the coconut
growing area (coconut triangle) and also in the up-country of Sri Lanka. The research on
improved pasture and fodder verities is done locally and the information is well documented
(Chadhokar, 1980; Chadhokar and Lecamwasam,1982; Dissanayake and Waidyanatha,
1987; Jayasundera and Marasinghe, 1989); Jayawardana, 1985; Lane 1981; Liyanage, 1986,
1989, 1990 & 1991; Liyanage and Jayasundera, 1988; Liyanage et al., 1989; Liyanage and
Pathirana, 1992; Westenbrink,1986 and Zemmelink et al., 1999). Various types of fodder and
pasture grasses are available in Sri Lanka for cultivation and their yields under different
management conditions are summarised in Table 4. However, farmers practice for
cultivation of these grasses is very limited. Most of the farmers depend mainly on natural
pastures for feeding of their animals.

4.1. Natural Grasslands in Sri Lanka
Different types of natural grasslands are found in different agro-ecological zones of Sri
Lanka. They are recognized as plant communities with perennial grasses as dominant
species. 
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Grass Yield 

Hybrid Napier (Var. CO-3 and Bana) Fresh yield: 5-8 kg/plant at 45d cutting interval and 1 x 1 m spacing under good
management.

(Pennisetum purpureum x P. americanum) Dry matter yield: 40,000 - 75,000 kg/ha/yr at 45d cutting interval and 1 x 1 m
spacing under good management. 

Napier grass - (Common Napier) Dry matter yield: 20,000 - 40,000 kg/ha/yr at 45d cutting interval and 0.75 x 1 m
spacing under good management. 

Napier grass - (Clone -13) Fresh yield: 3-5 kg/plant at 45d cutting interval and 1 x 1 m spacing under good
management. 

(Pennisetum purpureum) Dry matter yield: 40,000 - 60,000 kg/ha/yr at 45d cutting interval and 1 x 1 m
spacing under good management.

Guinea grass Dry matter yield: 12,000 - 15,000 kg/ha/yr at 45d cutting interval and 0.60 x 0.75
m spacing under good management. 

(Ecotype - A) Dry matter yield: 10,000 - 12,000 kg/ha/yr at 45d cutting interval and 0.60 x 0.75
m spacing under normal management. 

(Panicum maximum) Dry matter yield: 8,000 - 10,000 kg/ha/yr at 45d cutting interval under roadside
and natural grassland conditions.

Guinea grass (Var. 435, Hamil, TD-58) Dry matter yield: 15,000 - 20,000 kg/ha/yr at 45d cutting interval and 0.5 x 1 m
spacing under good management. 

(Panicum maximum) Dry matter yield: 10,000 - 12,000 kg/ha/yr at 45d cutting interval and 0.5 x 1 m
spacing under normal management. 

Brachiaria spp. Dry matter yield: 10,000 - 12,000 kg/ha/yr at 35d cutting interval, and under full
sunlight and good management. 

Signal grass -Brachiaria brizantha

Ruzi grass - B. ruziziensis Dry matter yield: 8,000 - 10,000 kg/ha/yr at 35d cutting interval, and under
coconut cultivation and good management. 

Kikiyu  (Pennisetum clandestinum) Dry matter yield: 12,000 kg/ha/yr at 40 d cutting interval, and good
management. 

Perennial rye  (Lolium perenne) Dry matter yield: 12,000 - 15,000 kg/ha/yr at 40d cutting interval and good
management. 

(Pennisetum purpureum)

Table 4.  Common grass varieties found in Sri Lanka and their yields under different
management conditions

Source: Premaratne and Premalal, 2006
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According to a survey carried out by Pemadasa (1983), the natural grasslands of Sri Lanka
can be categorised into a number of types as shown in Table 5 (Cited by Premaratne and
Premalal, 2006). Guinea grass (Panicum maximum Jacq.), the main fodder grown wild was
introduced in Sri Lanka in 1820s and it is naturalized in most of the ecological zones except
the hill-country and semi-arid zone. This is generally called “Wild Guinea Grass” and has
become a valuable forage for landless, small farmers. Naturally, it now overruns road and
railway sides, natural forests, crop plantations, natural grasslands and scrubland at low and
mid elevations. There are several Guinea grass dominant grasslands occurring in the low
country dry zone areas. Forest Department statistics show that the vegetation under natural
Guinea grass in Sri Lanka now covers approximately 35,000 hectares (Premaratne and
Premalal, 2006). 

Table 5. Natural grasslands of Sri Lanka

Source: Premaratne and Premalal, 2006

4.2. Crop Residues available for Feeding Ruminants
Increasing amount of crop residues is produced in the country as a result of increase in
human food production, and rice straw is mostly available. According to the Department Best

Main type Main-sub type Sub -type
Montane Dry Humid zone dry Patana
(Patana) Summer zone dry Patana

Intermediate Intermediate Patana
Wet Lower wet Patana

Upper wet Patana
Savanna Upland savanna

Lowland savanna
Lowland Wet zone pastures Inland grasslands

Maritime grasslands
Dry zone pastures Damana grasslands

Thalawa grasslands
Villu grasslands
Tank bed grasslands

Intermediate zone pastures Coconut grazing grounds
Arid zone pastures Dry pastures

Humid pastures
Mixed pastures
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of Census and Statistics, rice cultivation covered 1.03 million hectares in the current year,
and the estimated grain production is 3.9 million MT (Table 13) yielding about 3.90 million
MT of rice straw in 2008. However, the actual utilisation of rice straw for feeding ruminants
is only a small fraction of this. In most of the cases, the straw is burnt either in paddy fields
or in threshing floors. If properly stored and treated, it may minimize feed scarcity to a
greater extent.
Similar to rice straw, there are residues obtained from other field crops as well. Maize
stovers and cobs (without grains), sorghum stovers, banana pscudo-stems and leaves,
jakfruits and leaves, and leguminous tree forage like gliricidia and ipil ipil are the other
roughage  sources available in Sri Lanka. The estimated availability of some of the crop
residues are summarised in Table 6.

Table 6. Estimated availability of some crop residues in Sri Lanka in 2008

Note: Estimated based on the current production of food crops and extraction rates

5. AVAILABILITY OF FEED RAW MATERIALS FOR CONCENTRATE FEED
PRODUCTION

5.1. Conventional Feeds
5.1.1. Maize
Maize is grown in the intermediate and dry zone of Sri Lanka during two major cultivation
seasons; once is ‘Yala’ during April-September (dry season) and the other is ‘Maha’ during
October-March (wet season).  Most of the maize crop (91% of the annual extent in 2007) is
cultivated under rain fed conditions during the wet season (“Maha”).  Maize is mostly used
for compound feed manufacturing in Sri Lanka. In addition, it is used for the production of
“Thriposha”, a processed food for mothers and babies. A considerable amount of locally
produced maize is directly consumed by people as baby corn. It is estimated that about 10 –
15% of the “Maha” crop and 50% of the “Yala” crop is harvested as babycorn for direct
human consumption.  Therefore, only a part of the local supply of maize is available for feed
manufacturing.

Type of residue Extraction rate Annual availability (MT)
Rice straw 100 % 3,950,000
Maize stovers 300 % 404,000
Maize cobs 10 % 20,200
Sorghum stovers 400 % 320
Sugarcane tops 15 - 20 % 140,850
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Currently the extent of maize production has been increasing due to a higher demand of the
feed industry. Grain processing sectors have been introducing contract outgrowing systems
at farmers in a competitive manner, in order to assure an increased supply of maize.  The
government is also encouraging farmers and private investors through its newly established
Presidential Task Forces for increasing maize and soybean production to stop or minimize
their in imports by 2010. As shown in Table 7, the local production of maize in 2007 was
increased by 19% compared to the production in the previous year. Until 2006,
approximately 80% of the local supply was of imported maize. Maize importation dropped
by 43% in 2006 compared to the previous year not because of increased local production but
due to high world market prices. During 2006, maize was substituted by locally produced
rice by feed millers.
Table 7. Availability of maize in Sri Lanka during 1995 – 2007

Source: FAO, 2008

According to the Socio Economic & Planning Centre of the Department of
Agriculture (2007), the annual average maize production for the period of 1996 to 2006 was
33,143 MT from 27,314 hectares of land, indicating an average yield of 1.2 MT/ha.
Department of Agriculture launched a special maize crop promotion program since 1995 

Year Total  avai labi l i ty Local  production Imports
(MT) Amount % Amount %

(MT)  (MT)
1995 112950 34842 31 78108 69
1996 123428 32963 27 90465 73
1997 115926 25689 22 90237 78
1998 140411 33874 24 106537 76
1999 157095 31470 20 125625 80
2000 154162 31050 20 123112 80
2001 186152 28750 15 157402 85
2002 121005 26410 22 94595 78
2003 166348 29650 18 136698 82
2004 188638 35200 19 153438 81
2005 188729 41800 22 146929 78
2006 131573 47530 36 84043 64
2007 - 56440 - - -
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introducing high yielding hybrid seeds and proper cultural practices. The Department of
Census and Statistics reported that the average yield during “Maha” season of 2007/2008 in
Anuradhapura District, the main area of maize cultivation, was 3.6 MT/ha.  This clearly
indicates that the official data on domestic maize production in recent years are greatly
underestimated (Table 8). According to the new estimates based on the crop cut survey, the
domestic production of maize in 2007 should exceed 172 000 MT, and supported major
proportion of the domestic supply.
Table 8.   Estimated domestic production of maize in Sri Lanka during “Maha”

“Yala” in 2007/2008

1Predicted estimates.
2 The average yield considered in calculating the production is lower than the actual yield reported for

Anuradhapura District by the crop cut survey (sample survey).

5.1.1.1. Land Ownership and Production Systems of Maize
Most of the cultivated uplands under the rain fed conditions are owned by the government
or leased to the private sector.  More than 95% of these lands are in the Dry and Intermediate
zones of Sri Lanka.  According to the Department of Agriculture (unpublished data), maize
grown as a commercial mono-crop occupies about 75% of the cultivated land and the rest is
small size homesteads with mixed cropping system.  The average size of commercial
holdings varies from one to two hectares and the size of homesteads is 0.1 to 0.4 hectares.
During the dry season (Yala), many farmers grow maize in rice fields as small holdings (0.2
to 0.4 ha).  This practice has been increasing as there are enough uncultivated rice lands.
Maize has become one of the best alternatives for rice farmers during the dry season.
There are three main production systems of maize practiced in Sri Lanka: 

1. Rain-fed high lands
2. Irrigated rice fields
3. Rain-fed homesteads

Rain-fed highlands represent large-scale mono crops grown in well drained soils for
commercial purposes. Currently more than 65% of the farmers in this category use hybrid
seeds, while the others use open pollinated varieties. The average yield of rain fed highland 

Maha crop Yala crop1 Total
Extent cultivated   (ha) 50,900 10,000
Expected yield2 (MT/ha) 3.0 2.0
Production            (MT) 152,700 20,000
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maize crops is about 3.6 MT/ha. Irrigated rice fields come under maize during the dry
season as there is not enough water for rice cultivation. They also consist of large to
medium-scale mono crops and are grown for commercial purposes.  From this crop, about
50 % is harvested as babycorn for human consumption. Others, who cultivate maize on
forward sales agreements usually get grain yields of 6-7 MT/ha. More than 80 % of the
crop cultivated as rain-fed homesteads is used for human consumption as babycorn.
5.1.1.2. Future Targets in Maize Production
The Department of Agriculture along with the private sector is working for further expansion
of maize cultivation in the next 2 years substantially. According to the targets set by the
Presidential Task Force for maize, production of 254,000 MT of maize is expected in 2010
(Table 9). The country would still produce more than 200,000 MT of maize if only 80% of
this target is achieved and, thus, 80% of self-sufficiency (see Table 18) may reached.
Table  9.  Maize production projections by 2010 in Sri Lanka

Source: Presidential Task Force on Maize (unpublished data)

5.1.2. Soybean Meal
Soybean meal is a widely used protein source for animal production in Sri Lanka like other
countries in the world. Currently the total amount of soybean meal required for the feed
industry is imported. It appeared that Sri Lanka used locally produced soybean meal until
late 1970s when soybeans were produced and used for oil extraction by the former Ceylon
Oils and Fats Corporation. The importation of soybean meal for animal feed industry started
in late 1970s and boosted up in early 1980s as a result of growing demand of  poultry
industries. The amount of soybean meal imported in 1978 was 541 MT but this was
increased up to 102,470 MT by the year 2005 (FAO, 2008). As shown in Fig 8, the
importation of soybean meal to Sri Lanka increased steadily at a very high rate from 1982
onwards. This is because there was no local production of soybean meal to cater to the needs
of the increasing demand of feed millers. Feed millers had to depend totally on imports.
However, a small amount of soybean is produced in Sri Lanka mainly during the dry season
(“yala”) with supplementary irrigation in rice fields.  The extent of cultivation during “yala”
season is about 80% of the total annual production (Table 10). The amount of soybean
produced in Sri Lanka is today totally used in the human food industry and not available for
animal feeding. However, until late 1970s soybean was a major rain fed crop grown in Best

Year Yala Season Maha Season Projected total  
Extent ha Production MT Extent ha Production MT Production MT

2008 13,000 52,000 50,900 150,000 202,000
2009 16,000 64,000 55,000 165,000 229,000
2010 20,000 80,000 58,000 174,000 254,000
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highlands during the wet season, and used for oil extraction, thus, some soybean meal was
used for the feed industry.  Local soybean production rapidly declined due to lesser demand
caused by the closure of the government owned major oil extraction facility (former Ceylon
Oils and Fats Corporation) compelling the feed millers to import to fulfil their entire
requirements, as already mentioned. 

Fig. 8. Annual importation of Soybean meal to Sri Lanka during 1978-2005

Table 10. Seasonal variation in soybean production in Sri Lanka

Source: Department of Census & Statistics, 2008

At present, soybean is cultivated mainly in two areas; Mahaweli System H area and
Anuradhapura District.  The area of cultivations varies from 0.4 to 0.8 hectares. In the year
2006, an extent of 2456 ha in Mahaweli H zone and another 459 ha in Anuradhapura District
were cultivated with soybeans. The average yield was 1690 kg/ha. Table 11 shows that the

Year Yala Season Maha Season
Extent  ha Production MT Extent ha Production MT

2003/04 1120 1650 180 240
2004/05 2720 4380 360 610
2005/06 2640 4460 430 720
2006/07 2570 4310 290 490
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extent of cultivation and the average yield of soybean were increased during the past few
years. Similar to maize, the soybean cultivation is also now encouraged by the recently
established Presidential Task Force for soybeans. Private sector has now come forward and
makes contracts with farmers to cultivate soybeans expecting an increased production in
the next few years. 

Table 11. Extent of cultivation and the production of soybean during 2000 - 2007

Source: FAO, 2008

5.1.3. Coconut Poonac
Coconut poonac (coconut oil meal, copra meal or coconut oil cake) is the only oil cake
which is produced locally in considerable amounts, and used for animal feeding in Sri
Lanka. Since coconut is one of the main plantation crops grown in Sri Lanka, a large
quantity of coconuts are produced annually. While a part of the nuts is consumed fresh in
cooking, the other part is processed to copra and used for oil extraction. A very small
quantity is processed as desiccated coconut for the export market. From the coconut oil
industry, poonac is obtained as a by-product which is used in animal feeds as a protein
supplement.
Sri Lanka has a coconut cultivation of about 394,836 ha (in production) which has not been
changed much during the past few years and was producing about 2,500 – 2,800 million nuts
annually with slight annual fluctuations (Table 12). Assuming 40% the yield of coconut
poonac from copra, the estimated coconut poonac production in Sri Lanka in 2007 is 14,667
MT.  Availability of coconut poonac in Sri Lanka is, however, lower than its production due
to high exports (Table 13).
The quality of coconut poonac varies slightly depending on the method of oil extraction
(solvent extraction or expeller extraction). The solvent extracted poonac contains relatively
a low fat and a little more protein whereas the expellor poonac contains a low Practices in

Year Extent  ha Production MT Yield  kg/ha
2000 690 640 928
2001 640 620 969
2002 1,260 1,160 921
2003 2,550 2,960 1,161
2004 1,300 1,890 1,454
2005 3,080 4,990 1,620
2006 3,070 5,180 1,687
2007 2,080 5,200 1,688
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protein (20%) and a more fat (approx. 12%). What is produced in Sri Lanka is mostly of
expeller and poonac thus it contains a low protein. Though it contain more gross energy due
to a high fat content, the metabolizable energy value for monogastric animals is rather low
(about 1700 kcal/kg) due to its high fibre content (12 to 14%). The other problem of expeller
coconut poonac is the poor keeping quality. Coconut fat is prone to rapid rancidity which
results in poor feeding value. Because of these limitations, the feed millers are reluctant to
incorporate coconut poonac in pig and poultry feeds. Locally produced coconut poonac is,
therefore, used mainly for the production of dairy cattle feed.
Table 12. Coconut production in Sri Lanka during 2002 - 2007

Source: 1 Department of Census & Statistics, 2008
2 FAO, 2008
3 Estimated assuming an extraction rate of 40 % 

Table 13. Imports, exports and local availability of coconut poonac in Sri Lanka (MT) 

Source: 1 FAO, 2008
2 Estimated (Table 9)
3 Estimated (local production + imports – exports)

5.1.4. Rice Milling by-products
Paddy is the main cereal crop grown in Sri Lanka for centuries as rice is the main staple food.
When rough rice is milled to produce edible rice, valuable by-products are obtained, which
are extensively used in the feed industry. Rice bran/polish is a major 

Annual production
Year Extent (ha)1 Nuts (millions)1 Oil (MT)2 Poonac (MT)2, 3
2002 394,836 2,459 30,100 20,007
2003 394,836 2,512 21,000 14,000
2004 394,836 2,590 14,500 9,667
2005 394,836 2,515 13,500 9,000
2006 394,836 2,684 22,000 14,667
2007 394,836 2,805 22,000 14,667

Year Imports1 Exports1 Local  production2 Total
avai labi l i ty3

2003 312 2161 14000 12151
2004 98 3429 9667 6336
2005 119 3167 9000 5952
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constituent in compound animal feeds, while a small amount of broken rice is also used
depending on the availability.

5.1.4.1. Paddy Cultivation and Rice Production
Paddy is cultivated in two seasons of the year, “Maha” (main season) and “yala”. Ampara,
Polonnaruwa, Anuradhapura and Kurunegala are the major paddy cultivating districts in Sri
Lanka. The total area of paddy harvested in 2006 was 900,000 ha producing 3.3 million MT
of rough rice. 
The annual area and the production of paddy during the past few years are given in Table 14.
The production data for the year 2008 includes provisional estimates for the “yala” season.
The table shows that a wider area resulted in a higher production in 2008 compared to the
previous years. Recapturing of paddy cultivating areas by the government from rebel groups
favourable a higher price of rice and government policies were the main factors for the
development.

Table 14. Annual harvested area and the production of paddy in Sri Lanka 2000 - 2008

Source: Department of Census & Statistics, 2008

5.1.4.2. Availability of Rice Bran/polish and Broken Rice
Rice is processed in large-scale as well as in small-scale millers, nowadays, using roller type
mills. In any of the scales, Rough rice either as raw or after steaming or parboiling is
processed in large or small scales to produce raw, steamed or parboiled rice. Roller type rice
mills are so efficient that the amount of broken rice produced is very low. Today, there is
almost no broken rice coming to the feed industry from local rice mills, and considering
price  feed millers use to import broken rice. However, a large quantity of rice bran/polish is
produced and efficiently used by feed millers. Usually, the extraction rate of rice bran/polish

Year Area (x1000ha) Production (x1000MT)
2000 832 2860
2001 765 2695
2002 820 2860
2003 911 3067
2004 719 2628
2005 915 3246
2006 900 3341
2007 796 3131
2008 1025 3868
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is about 10 % of rough rice milled. Assuming that the total paddy harvest is milled to
produce edible rice, the production of rice bran/polish may be estimated (Table 15). As
shown in Table 15, a small fraction of rice bran/polish produced in the country is exported,
not due to surplus but for price differences. 
Table 15. Estimated availability of rice bran/polish in Sri Lanka 2003 - 2008

Source: 1 FAO, 2008 

5.1.5. Wheat Bran
Although wheat is not grown in Sri Lanka, the unprocessed grain is imported to produce
wheat flour for human consumption (Table 16). Milling of imported wheat produces wheat
bran, which is used for the production of compound animal feeds. The extraction rate of bran
is about 10%. Since the last year, a remarkable decline in the local demand for wheat flour
was reported due to price hikes like and promotion of rice consumption. Therefore, by the
year 2008, a reduction in import of wheat for flour milling is expected by the government.
The estimated amount of wheat used for flour milling should be about 497,197 MT, which
should produce about 49,720 MT of wheat bran.
Table 16. Importation of wheat grains during 2002 – 2005

Source: FAO, 2008
5.1.6. Gingerly Poonac (Sesame meal)
Sri Lanka produces a small quantity of gingerly and a part of it is used for oil extraction. The
major portion of the crop is either exported or locally used in human food industry as seeds.
The area and the production of gingerly in 2007 were 9,260 ha and 6,300 MT, respectively,
(Department of Census & Statistics, 2008). According to FAO (2008), Sri Lanka produces
200 MT of sesame oil, and considering an extraction rate of about 40 %, this would produced
300 MT of gingerly poonac.

Year Production Imports1 Exports1 (MT) Total availability 
(x1000MT) (x1000MT)  

2003 307 0 14736 292
2004 263 135 9508 254
2005 325 0 17216 308
2006 334 - - 334
2007 313 - - 313
2008 387 - - 387

Year 2002 2003 2004 2005
Amount (MT) 1,084,430 989,447 955,477 956,148
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5.2. Current Retail Prices of Feed Raw Materials and Compound Animal Feeds
Table 17 shows the current retail prices of feed raw materials and compound animal feeds in
Sri Lanka. The price of both locally produced and imported raw materials usually fluctuate
very much over the time, even, in different times of a year. Therefore, the compound feed
prices are also subjected to price variations.
Table 17.  Retail prices of feed raw materials and compounded feeds (as in November

2008) 

5.3. Non-conventional Feeds
5.3.1. Sorghum
Although sorghum has the potential to be used as an energy source in animal feeds, it has
not been used as a conventional raw material mainly because of less availability. Sri Lanka
does not produce much sorghum to cater to the demand of the feed industry. The little
amount produced is utilised by the human food industry. Total area of sorghum cultivation
during 2007 was 160 ha which produced only 160 MT of grains (Department of Census &
Statistics, 2008).

Average price range
Feed SL Rs/kg US$/kg
Maize meal 45.00 – 52.00 0.44
Rice bran/pol ish 25.00 – 30.00 0.25
Broken r ice 37.00 -  40.00 0.35
Soybean meal 80.00 – 81.00 0.74
Coconut  poonac 24.00 – 28.00 0.24
Fish meal  (70% CP) 250.00 – 255.00 2.32
Coconut  oi l 130.00 1.19
Shel l  gr i t  powder 10.50 -  12.00 0.10
Dicalcium phosphate  (DCP) 176.00 – 180.00 1.63
Vitamin & Mineral  premixes 394.00 – 440.00 3.83
DL-Methionin 1300.00 11.93
Lysin HCl 980.00 8.99

Compound feeds:
Broiler  feeds 56.99 -  64.66 0.56
Layer  feeds 41.29 -  50.75 0.42
Poultry Breeder  feeds 50.52 -  57.56 0.99
Pig feeds 39.55 -  48.46 0.40
Catt le  feeds 26.02 -  36.93 0.29
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5.3.2. Cassava
Cassava is grown in Sri Lanka for its valuable starchy roots (tubers) for human consumption.
Although it is a good replacement for feed cereals, there is no surplus available in Sri Lanka.
However, the potential is there to expand cassava cultivation and utilisation for animal
feeding. Nevertheless, cassava leaves are presently not utilised which may be converted to a
good leaf meal rich in pigments and protein. Presently, an area of 22,560 ha is cultivated with
cassava yielding an annual production of 219,930 MT of cassava roots (Department of
Census & Statistics, 2008). This crop should yield about 26,390 MT of leaves, a potential
feedstuff but remain neglected.

5.3.3. Colocasia (Taro)
Colocasia or Taro is grown wild as a weed in water lodged areas in Sri Lanka. The corms of
colocasia are a potential energy source for animals. It should however be cooked before
being fed.  Uncooked colocasia contains calcium oxalate crystals known as rephides which
irritate the digestive tract and may cause poisoning. About one third of the oxalate can be
removed by peeling the outer skin of the corms, and when peeling was combined with
boiling, oxalate contents can be lowered to safety levels. Feeding raw colocasia corm meal
at 10 % retarded the growth of broilers but boiling the corms could overcome this problem.
In studies conducted by the author, partly peeled and boiled (sufficiently cooked) colocasia
corm meal has been successfully used to replace maize in broiler diets at 10 % level. It is,
however, difficult to estimate the extent or the quantity of coclocasia available in the country.

5.3.4. Jak Seeds
Jak trees are found in the most parts of Sri Lanka. Fruits are large weighing on average 10
kg. A jak tree may bear as many as 150 - 250 fruits a year.  It is a popular source of
carbohydrate, especially, in the rural areas of Sri Lanka.  The residues of the fruit such as
skin and stem, which account for about 40 % of the fruit can be used as animal feed, but not
for poultry because of its high fibre. The seeds, which constitute about 10 - 15 % of the fruit
weight, are starchy in nature and commonly used as human food. There is always a huge
surplus of seeds that can be fed to animals after cooking as a source of energy. The cooked
seeds are highly digestible as any other starchy feed. The recent trends in jak trees plantation
projects launched by the government as well as NGOs will increase the seed supply in
future.

5.3.5. Brewery by-products
The brewery industry produces two main by-products that can be used for animal feeding.
They are Brewer’s spent grain and brewer’s yeast. Brewer’s spent grain is not
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commonly included in commercial compounded feeds. In Sri Lanka, fresh spent grain is fed
to pigs and cattle as a supplementary feed. Brewer’s yeast was not processed and utilised in
compound animal feeds in Sri Lanka until recently. However, by today breweries have
started to process this valuable by-product and therefore the dried brewer’s yeast is available
for feed manufactures. Dried brewer’s yeast is an excellent source of protein of high
biological value and digestibility. Sri Lanka produces about 50,000 MT of beer annually
therefore a considerable amount of spent grains and yeast sediments should be available.

5.3.6. Rubber Seed Meal
Rubber is a major plantation crop grown in the low-country wet zone of Sri Lanka. The area
of rubber plantation in 2007 is reported as 116,471 ha (Department of Census & Statistics,
2008). Rubber trees produce 800-1200 kg of seeds per hectare per annum.  Therefore, the
total amount of rubber seeds available should be about 93 – 140 MT per year. However, the
actual net yield is considerably lower than this due to practical difficulties in collection.
Of the total seed weight, the shell (outer hull) represents 42 - 51 % and the kernel (cotyledon)
49 – 58 %. Rubber seed meal is a by-product obtained from the industrial extraction of oil
from rubber seeds.  It was found to be a very useful substitute for coconut poonac in poultry
rations. Because the whole seed is used for oil extraction, the meal contains pieces of the
shell, which reduce the feeding value of meal. During the 1970s, rubber seed meal was
successfully used in commercial poultry feed manufacturing in Sri Lanka by the state owned
former Ceylon Oils and Fat Corporation. But this valuable feed resource is neglected today
as rubber seeds are no more used for oil extraction.

5.3.7. Poultry Offal Meal
Poultry offal meal is produced by rendering all types of poultry processing wastes including
head, feet, viscera, fat and feathers yielded in the processing plant together with hatchery
waste. This is the most common by-product meal derived from poultry processing in Sri
Lanka. As mentioned already, poultry is the most developed livestock sub-sector in Sri
Lanka. Large-scale modern poultry processing plants are slaughtering a large number of
birds every day, thus producing significant amounts of offal. Earlier this offal was directly
fed to pigs or sometimes even burnt or buried. Today, four major broiler processors are
equipped with  facilities where the offal is converted to a dried meal called poultry offal meal
and used for compound feed manufacturing. In addition to poultry offal, various other by-
products such as hatchery waste, bakery waste, outdated noodles etc, depending on the
availability, are also added to the rendering material. Therefore, the nutrient levels of poultry
offal meal vary from time to time and from plant to plant.
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Chicken meat production in Sri Lanka is declined from 97,200 MT in the year 2005 to
65,000 MT in 2007 (FAO, 2008). This was a temporary reduction due to bird flue in the
region, high feed prices and bad economic situation in the country. The industry is
recovering and an average annual production of about 85,000 MT of chicken meat may be
expected in the current year. Assuming that a half of this is processed in processing plants,
there will be an amount of 3200 MT of offal meal.

6. FEED BALANCE IN SRI LANKA
As mentioned earlier, current compound commercial feed production is about 40,000 MT
per month, of which 38,000 is poultry feed and the rest is for pigs and dairy cattle. About
15% of the poultry feed requirement is self-mixed by farmers (This trend is now in the
increase). Therefore, the current demand for poultry feed should be approximately 537,000
MT/year. In the case of cattle and pig feeds, lot of farmers use farm-mixed concentrates as
a supplement. This practice is much more prominent in the dairy sector in small-scale to
large-scale farming. Therefore the total usage of concentrates for pigs and cattle at the
current feeding systems is assumed to be four times than of the commercial feed production,
(96,000 MT/year). The relative raw material requirements (%) for each and every type of
poultry rations vary. For an easy estimation, if average inclusion rates of major items are
assumed such as maize 45%, rice bran/polish 25%, soybean meal 20%, poultry offal meal
5%, plant oil 1%, wheat bran 3% (not available for all feed millers), then the requirements
may be estimated. Soybean meal is considered here because Sri Lanka has initiated soybean
cultivation to cater to the feed industry. All vitamin mineral supplements, amino acids and
other additives are anyway imported, not locally produced therefore not considered. Based
on the above, the requirement of locally produced raw materials for poultry feed production
is estimated and given in Table 18. Similarly, the requirement of maize, rice bran/polish and
coconut poonac for the production of pig and cattle feed is also estimated (Table 18)
assuming average inclusion rates of maize 10%, rice bran/polish 50%, coconut poonac 30%,
soybean meal 5%.
Table 18. Estimated requirement of raw materials for the production of compounded

animal feeds in Sri Lanka for the current year

Raw material Annual requirement (MT)
Poultry feeds Other feeds Total

Maize 241,650 9,600 251,250
Soybean meal 107,400 4,800 112,200
Rice bran/polish 134,250 48,000 182,250
Coconut poonac 28,800 28,800
Poultry offal meal 26,850 26,850
Wheat bran 16,110 16,110
Plant oil 5,370 5,370
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An effort was made to calculate a balance sheet for feed raw materials produced in Sri Lanka
and the results are summarized in Table 19. It is revealed that Sri Lanka is producing more
than the requirement of rice bran/polish but not sufficient amounts of other major raw
materials. Until 2006, our feed millers could get only up to 20 % of the requirement of their
maize from the local production. According to the estimates, this proportion should have
been increased to 60 % by the current year. Since local coconut poonac production meets
only 51 % of the requirement, almost the total requirement of soybean meal will continue to
be imported as it has to fulfill the deficit of coconut poonac as well.
Table 19. Estimated feed balance sheet for locally produced raw materials 

Total amounts of some of the raw materials produced locally will not be available for animal
feeding as they are used otherwise. Maize is used for human consumption in the form of
processed foods like “Thriposha”, “Samaposha” and as babycorns. Excluding these, it is
estimated that about 75% of the total maize would be available for feed manufacturing. A
considerable amount of extruded soya is used for human consumption as “soya meat”. Little
amount of full-fat soybean is also used in other forms for human consumption. If 50% of
locally produced soybean is used for oil extraction meal (75 % of the seeds) produced would
be available for animal feeding. The amount of local soybean meal for the feed industry will
be about 1950 MT. With regard to rice bran/polish, it is assumed that 5 % of the production
will be wasted and nothing will be exported. Coconut oil is produced in Sri Lanka mainly
for human consumption. 

Raw material Amounts in MT
Production Availability Requirement Balance Deficit 

for feeds (%)
Maize 202,000 151,500 251,250 -99,750 40
Soybean meal 1,950 1,950 112,200 -110,250 98
Rice bran/polish 387,000 367,650 182,250 +185,400 -
Coconut poonac 14,667 14,667 28,800 -14,133 49
Poultry offal meal 3,200 3,200 26,850 -23,650 88
Wheat bran 49,720 49,720 16,110 +33,610 -
Coconut oil 22,000 5,500 5,370 +130 -
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7. FEED COMPOSITION TABLES
The nutritional composition of feed raw materials commonly used for compound feed
manufacturing as well as of non-conventional feeds available in Sri Lanka are summarized
in Tables 20 to 25. Most of the nutritional values reported here are based on local evaluations
(Samarasinghe, 2007). 
Table 20. Proximate composition of energy feeds (as fed basis)

Feed Name DM Ash CP EE CF NFE ME
(%) (%) (%) (%) (%) (%) (cal/g)

1. Avacado Persea spp)
1.1  Seed meal 95.7 3.37 7.20 3.35 8.64 22.56 2853
2. Banana (sapientum)
2.1  Peel meal 91.0 11.65 7.83 4.19 8.65 58.68 2280
2.2  Dried leaves 94.1 8.29 9.32 11.1 22.58 42.82
2.3  Waste meal 89.5 4.4 3.3 3.1 5.2 73.5 2570
3. Bread fruit rpus altilis)
3.1 Bread fruit died) 88.3 3.36 5.28 1.49 7.18 71.01 3543
3.2 Bread fruit iled & dried) 84.9 4.26 7.17 0.2 4.98 68.32 2400
4.  Cashew (Anacardium occidentale)
4.1  Apple cake 89.6 16.13 11.83 3.23 9.95 48.46
5. Cassava Manihot esculenta)
5.1  Root meal 94.9 3.21 2.19 0.8 2.88 85.82 3330
6. Coconut (Cocos nucifera)
6.1 Residue (used scrapings) 92.3 1.48 6.98 22.43 40.08 21.38 3800
7. Fingermillet (Eleusine coracana)
7.1  Grain 89.3 2.0 7.66 3.28 3.9 72.47 3179
8. Jak (Artocarpus heterophyllus)
8.1 Seed (dried) 90.3 2.78 11.21 1.84 8.33 66.21 4112
8.2 Seed (boiled & dried) 90.8 2.39 11.26 1.30 9.44 66.44 3279
9. Maize (Zea mays)
9.1 Grain 92.5 2.33 10.98 4.21 2.20 72.3 3430
9.2 Grain (hybrid) 90.8 1.36 9.26 4.72 1.54 73.91
10.Mango angifera indica)
10.1 Seed kernal (dried & ground) 92.8 2.34 7.89 18.37 2.60 61.59 2731
10.2 Dried cannery waste 90.3 2.53 5.45 15.2 13.37 53.02
11. Passionfruits (Passiflora edulis)
11.1 Seed meal (cannery waste) 89.8 1.35 10.96 24.52 14.66 38.31

Table Contd...
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Feed Name DM Ash CP EE CF NFE ME
(%) (%) (%) (%) (%) (%) (cal/g)

11.2 Peel meal 87.5 6.56 7.26 2.54 28.53 42.61

12. Pineapple (Ananas comosus)

12.1 Dried bran(cannery waste) 87.6 4.56 4.8 1.9 25.5 50.84 2570

13. Rice (Oriza iva)

13.1 Rice polish 86.5 6.28 12.69 13.25 13.96 4032 3110

13.2 Rice bran 87.8 26.1 8.3 13.62 11.78 28.3 2220

13.3 Brocken rice 87.4 7.5 7.44 2.61 6.62 63.3 3150

14. Sorghm (Sorgum vulgare)

14.1 Grain 85.9 2.15 10.5 4.08 2.15 67.02 3450

15. Sweet melon 

(Cucurbitaceae cantarloupensis)

15.1 Seed meal 90.4 2.82 17.09 15.55 34.12 20.82

16. Sweet Potato

(Ipomea batatas)

16.1 Tuber meal 96.3 2.12 4.51 1.53 2.72 85.52 2890

17. Tamarindus indica

17.1 Seeds 94.3 4.59 16.56 7.13 18.73 47.33 2412

17.2 Seed meal 90.9 5.0 14.36 7.27 19.82 44.45 1941

18.Taro(Colocasia esculenta)

18.1 Corm meal (boiled & dried) 91.7 8.1 4.4 0.2 9.98 69.0 3210

19. Tea (Camilla sinensis)

19.1Factoryrefuse 87.8 5.88 14.49 4.92 19.67 42.84

20. Woodapple (Feronia antaum)

20.1 Seed & pulp meal (cannery waste) 89.2 3.56 24.03 21.36 24.12 16.13
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Table 21.  Proximate composition of protein feeds (as fed basis)

Feed Name DM Ash CP EE CF NFE ME
(%) (%) (%) (%) (%) (%) (cal/g)

1. Black gram (Phaseolus mungo)
1.1 Seed dehulled) 86.6 3.03 22.95 1.13 0.61 2680 58.88
1.2 Seed (undehulled) 92.0 4.97 17.39 1.20 15.82 52.62
2. Brewer’s wastes
2.1Spent grain 95.4 3.69 31.35 10.32 12.83 2389 37.19
2.2  Dried brewer’s yeast 89.2 6.43 56.74 1.55 1.34 2864 23.17
3.  Cashew (Anacardium occidentale)
3.1Cashewnut 94.1 2.26 19.95 44.13 1.22 4206 26.54
4. Cassava (Manihotesculenta)
4.1 Leaf meal 90.85 7.01 23.2 6.8 21.7 1870 32.35
5. Coconut Cocos(nucifera)
5.1 Coconut poonac(sekku) 90.1 5.74 20.11 13.03 28.38 2619 22.86
5.2 Coconut poonac (expel) 87.7 7.2 20.0 7.5 12.3 1780 4072
5.3 Coconut poonac (solvant) 93.4 6.54 21.5 6.0 9.6 1870 42.96
6. Gingerly (Sesamum indicum)
6.1 Seed 97.0 7.13 19.01 47.08 18.01 6445 5.8
6.2 Oil meal 93.2 18.44 37.08 13.53 13.09 2479 11.08
6.3 Oil meal (solvent ext.) 94.0 14.01 41.36 1.32 7.71 29.61
7. Gliricidia (Gliricidia sepium)
7.1 Tender  leaf  meal 88.7 8.52 18.36 3.46 14.55 43.81
8.   Green gram (Phaseolus aureus)
8.1 Seeds 96.7 4.41 24.1 2.95 4.34 2436 60.9
8.2 Milling by-products 88.0 4.66 46.11 1.85 9.59 25.79
8.3 Husk 88.5 4.34 6.28 0.62 34.25 43.01
9.   Kapok (Ceiba pentandra)
9.1 Seed meal (undefatted) 96.6 5.86 25.90 28.28 21.80 5368 14.76 
9.2 Seed oil cake (mech ext) 86.4 6.83 29.20 5.53 19.09 1835 25.75
10.   Papaya (Carica papaya)
10.1 Seed meal 82.6 3.62 14.26 35.82 21.15 3000 7.75
10.2 Fruit waste (cannery) 9.6 0.90 1.11 0.12 1.12 6.35
11. Para rubber (Hevea brasiliensis)
11.1 Seed (boiled & dried) 95.7 3.38 23.75 50.62 21.97
11.2 Seed kernal (full fat) 70.0 1.92 18.0 36.76 6.04 7.28
11.3 Seed meal 90.2 2.7 26.0 11.6 9.3 2690 40.6
11.4 Seed meal (mech ext) 91.9 2.48 13.23 4.4 42.83 28.95
11.5 Seed meal (dehulled, mech ext) 90.7 4.63 29.84 20.14 3.18 32.92
11.6 Seed meal (dehulled, solvent ext.) 90.0 6.93 38.43 3.6 14.49 26.55
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Feed Name DM Ash CP EE CF NFE ME
(%) (%) (%) (%) (%) (%) (cal/g)

12. Soybean (Glycine max)
12.1 Seeds (with hulls) 91.2 6.57 24.08 10.03 17.33 33.20
12.2 seeds (without hulls) 95.8 4.98 41.10 19.54 4.69 25.48
12.3 Soybean meal (mech ext) 91.0 6.83 40.04 7.01 7.37 29.76
12.4 Soybean meal (solv ext) 89.2 5.62 44.51 0.62 4.46 2500.0 33.99
12.5 Soybean meal (common) 90.1 6.0 44.0 6.3 6.5 2800 27.3
13. Sunflower (Helianthus annuus)
13.1 Whole seeds (with hulls) 93.7 2.90 11.53 39.35 26.14 13.77
13.2 Oil meal 89.6 6.69 29.39 7.31 18.8 1590 27.4
13.3 Oil meal (dehulled, mech ext) 91.0 6.01 31.03 13.01 12.01 28.94
13.4 Oil meal (dehulled, Solv ext) 90.0 6.93 38.43 3.6 14.49 26.55
14. Tomato (Solanum lycopersicum)
14.1 Tomato press cake 92.0 3.22 22.54 14.17 29.62 22.45
14.2 Cannery waste (dried) 90.6 11.42 16.85 13.23 19.12 29.9
15. Velvet bean (Mucuna spp.)
15.1 Seeds 85.7 4.03 22.63 3.51 5.40 50.13
16.   Blood meal 91.0 4.82 82.17 1.00 1.00 2820 1.6
17.   Bone meal
17.1 Bone meal (steamed) 93.0 72.54 9.3 2.79 1.86 6.51
17.2 Bone meal (raw) 75.0 36.75 27.0 3.0 2.25 6.0
18.   Fish meal
18.1 Fish meal (999) 92.5 10.5 70.0 8.4 1.30 3300 2.3
18.7 Fish meal (Tilapia) 93.7 27.92 62.31 3.47
19.   Meat & bone meal 93.1 32.9 50.16 9.6 1920
20.   Poultry offal meal 92.4 7.21 63.29 21.34
21. Poultry litter (Paddy husk based) 90.5 20.00 19.91 0.82 14.93
22.   Poultry manure (dried) 92.0 15.18 26.96 1.66 9.29 34.78
23.   Shrimp meal
23.1 Meal from heads and scales 89.8 28.65 43.9 0.09 16.43 0.72
23.2 Shrimp head meal (steamed) 94.0 25.0 44.09 9.02 11.47 4.42
23.3 Shrimp head meal (Chem. treated) 94.5 28.4 35.91 4.82 23.81 1.56

Table Contd...
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Table 22.  Mineral contents of energy feeds (as fed basis)

Feed Name Ca (%) P (%) K (%) Mg (%) Na (%) S (%) Zn Mn Fe Cu
1  Avacado (Persea spp)

1.1 Seeds 0.67 0.14 - - - - - - - -

2. Bread fruit (Artocarpus altilis)

2.1 Bread fruit (dried) 0.42 0.13 - - - - - - - -

2.2 Bread fruit boiled & dried) 0.39 0.16 - - - - - - - -

3. Cassava (Manihot esculenta)

3.1   Root meal 0.44 0.09 0.89 0.07 0.08 - 14 46 5 32

4.     Coconut (Cocos nucifera)

4.1 Residue (used scrapings) 0.70 0.08 - 0.04 0.02 0.10 126.52 - - 11.08

5.  Jak (Artocarpus heterophyllus)

5.1 Seed (dried) 0.68 0.19 - 0.08 0.02 1.08 53.32 - - 7.23

5.2 Seed (boiled & dried) 0.67 0.17 - - - - - - - -

6. Maize (Zea mays)

6.1 Grain 0.77 0.54 0.40 0.25 0.01 - - - - -

7.    Mango (Mangifera indica)

7.1 Seed kernel (dried) 0.59 0.18 - - - - - - - -

8.  Pineapple (Ananas comosus)

8.1 Dried bran (cannery waste) 0.25 0.10 - - - - - - 490 -

9. Rice (Oriza sativa)

9.1 Rice polish          0.72 1.21 - - - - - - - -

9.2 Rice bran        0.57 0.94 - - - - - - - -

10. Sorghm (Sorgum vulgare)

10.1 Grain 0.03 0.35 0.37 0.46 0.09 0.16 13.5 15.8 60 6.9

11. Sweet potato (Ipomea batatas)

11.1 Tuber meal 0.63 0.39 0.97 0.08 0.19 - 41.43 5.4 34.68 7.03

12. Tamarind (Tamarindus indica)

12.1 Seeds 0.36 0.20 - - - - - - - -

13. Taro (Colocasia esculenta)

13.1 Corm meal (boiled & dried) 0.68 0.12 - - - - - - 0.005 -
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Feed Name Ca (%) P (%) K (%) Mg (%) Na (%) S (%) Zn Mn Fe Cu 
mg/kg mg/kg mg/kg

1.    Brewers wastes
1.1  Spent grain 0.08 0.1 0.1 0.14 0.29 0.30 27.3 33.38 286 21.6
1.2  Dried brewers yeast 0.12 1.39 1.54 0.22 0.07 - 37.48 5.35 116 31.23
2.    Cassava (Manihot esculenta)
2.1  Leaf meal 1.45 0.45 1.28 0.42 0.02 - 149 52 259 12
3.    Coconut (Cocos nucifera)
3.1  Coconut poonac (sekku) 0.75 0.51 1.62 0.30 0.04 0.33 47.76 68.49 675.9 16.22
3.2  Coconut poonac (expeller) 0.68 0.59 0.98 0.23 0.04 - - - 51.49 43.64
3.3  Coconut poonac (solvent ext) 0.18 0.61 1.21 0.36 0.04 0.34 - 66 690 9.5
4.    Gingerly (Sesamum indicum)
4.1   Gingelly poonac (expeller) 2.16 0.81 0.74 0.52 0.05 0.35 159.41 82.97 30 35
4.2   Gingelly poonac (mech ext) 2.02 1.39 1.28 0.80 0.15 - 100 47.9 - -
4.3   Gingelly poonac (solvent ext) 2.03 1.29 - - - - - - - -
4.     Kapok (Ceiba pentandra)
4.1   Seeds 0.34 0.72 - - - - - - - -
5.     Papaya (Carica papaya)
5.1   Seeds 1.07 0.36 - 0.32 - - 211.46 - - 12.39
5.2   Leaves (dried) 1.57 0.29 - 1.06 0.06 2.59 17.58 - 4.63
6.     Para rubber (Hevea brasiliensis)
6.1   Seed (boiled & dried) 0.61 0.48 - - - - - - - -
6.2   Seed kernel (full fat) 0.12 0.17 0.87 0.17 0.04 - 10.67 6.40 12.80 3.56
6.3   Seed meal 0.09 0.28 0.52 0.15 0.01 - 54.11 21.65 - 21.65
6.4   Seed meal (dehulled  & mech ext) 0.12 0.43 - - - - - - - -
7.    Soybean (Glycine max)
7.1  Seeds (with hulls) 0.23 0.55 1.47 0.26 0.11 0.20 55.51 27.21 72.8 14.38
7.2  Soybean meal (mech. ext) 0.27 0.63 1.71 0.25 0.24 0.33 - 32.3 160 18
7.3  Soybean meal (solvent ext) 0.29 0.64 2.02 0.27 0.29 0.44 - 28 110 37.4
8.    Sunflower (Helianthus annuus)
8.1  Seeds (with hulls) 0.20 0.59 0.55 - - - - 20.4 28.2 --
8.2  Seed meal (mech ext) 0.43 1.04 1.08 - - - - 22.9 - -
8.3  Seed meal (Sol ext) 0.40 1.00 1.00 - - - - 23.0 - -
9.   Tomato (Solanum lycopercicum)
9.1 Tomato press cake 0.39 0.55 3.34 0.18 - - - 47 4230 30
10. Blood meal 1.42 0.39 0.13 0.03 0.27 0.48 - 5.16 221 6.54
11. Bone meal (steamed) 29.76 13.95 0.53 0.6 0.65 0.13 273 36 700 20
12. Fish meal (999) 7.18 3.54 0.79 0.22 0.78 - 79.1 13.6 120 5.3
13. Meat & bone meal 10.04 4.97 1.19 1.05 0.68 - 88.63 12.37 465 1.40
14. Poultry offal meal 3.53 1.70 0.28 0.20 0.62 - 528.71 18.670 6.8 13.02
15. Poultry litter 3.34 - - 0.33 - - 95.93 179.2 1207 15.37

Table 23.  Mineral contents of protein feeds (as fed basis)
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Table 24.  Amino acid composition of energy feeds (%, as fed basis)
Feed Name Arg Met His Lys Cys Try Iso Leu Thr Phe Val Tyr Gly
1. Bread fruit (Artocarpus altilis)
1.1 Bread fruit meal 0.27 0.08 0.18 0.19 0.07 - 0.22 0.43 0.23 0.27 0.23 0.24 0.25
2. Cassava (Manihot esculenta)
2.1 Root meal 0.17 0.01 0.03 0.14 - 0.01 0.12 0.12 0.08 0.08 0.10 - -
3.   Maize (Zea mays)
3.1 Grain 0.52 0.19 0.30 0.40 0.22 - 0.48 1.56 0.38 0.73 0.67 0.60 0.36
4. Pineapple (Ananas comosus)
4.1 Bran (dried) 0.06 0.02 0.03 0.06 0.01 0.09 0.11 0.17 0.10 0.26 0.13 0.21 -
5. Rice (Oryza sativa)
5.1 Rice polish 1.09 0.57 0.51 0.82 0.20 0.46 0.72 0.88 0.51 0.62 0.83 0.92 1.16
5.2 Rice bran 0.52 0.15 0.19 0.34 0.17 0.13 0.30 0.61 0.28 0.37 0.46 0.18 0.43
5.3 Rice (brown) 0.55 0.18 0.17 0.27 0.08 0.10 0.28 0.57 0.29 0.37 0.41 0.24 0.36
6.   Sorghum (Sorgum vulgare)
6.1 Grain 0.45 0.21 0.26 0.26 0.25 - 0.44 1.50 0.39 0.56 0.52 0.45 0.37
7. Sweet potato (Ipomea batatas)
7.1 Tuber meal 0.14 0.04 0.06 0.16 0.06 0.07 0.16 .23 0.14 0.22 0.21 0.34 0.18
8.   Taro (Colocasia esculenta)
8.1 Corm meal 0.52 0.42 0.56 0.57 0.19 - 0.05 0.35 1.11 0.33 0.48 0.25 0.48

Table 25.  Amino acid composition of protein feeds (%, as fed basis)
Feed Name Arg Met His Lys Cys Try Iso Leu Thr Phe Val Tyr Gly
1.  Brewer’s wastes
1.1  Spent grain 1.44 0.38 0.56 1.03 - 0.41 1.69 2.60 1.0 1.47 1.69 1.29 -
1.2  Dried brewer’s yeast 2.84 0.74 1.14 3.97 0.79 3.46 3.97 2.67 2.16 3.29 1.53 -
2.  Cassava (Manihot esculenta)
2.1  Leaf meal 1.24 0.43 0.52 1.33 0.32 0.45 1.02 1.85 1.00 1.22 1.27 - -
3.    Coconut (Cocos nucifera)
3.1  Coconut poonac 2.11 0.19 0.40 0.48 0.17 - 0.58 1.15 0.58 0.79 0.90 0.42 0.80
4.  Gingerly (Sesamum indicum)
4.1  Gingerly poonac 4.75 1.15 1.08 1.08 0.78 0.52 1.34 2.78 1.19 1.59 1.82 1.45 1.97
5.    Kapok (Ceiba pentandra)
5.1  Seed meal 2.67 0.31 0.57 1.09 0.29 0.26 1.24 1.63 0.93 1.11 1.32 - -
6.    Soybean (Glycine max)
6.1  Soybean meal (solv. ext) 2.93 0.46 1.00 2.27 0.80 0.66 1.74 3.07 1.53 1.94 1.78 2.01 1.66
6.2  Seed 7.01 0.22 1.93 1.47 0.37 0.61 1.81 3.67 1.48 2.9 2.29 2.17 3.31
7. Sunflower(Helianthus annuus)
7.1  Seeds (with hulls) 1.15 0.17 0.27 0.42 0.20 - 0.47 0.63 0.39 0.53 0.46 0.18 0.65
7.2  Seed meal (without hulls) 2.47 0.60 0.76 0.95 0.49 0.38 1.14 1.87 0.92 1.38 1.57 0.79 1.52
8. Tomato (Solanum lycopersicum)
8.1 Tomato press cake 1.20 0.05 0.43 1.62 - 0.20 0.74 1.71 0.77 0.86 0.99 0.92 -
9.   Velvet bean (Mucuna Spp.)
9.1 Seeds 1.79 0.27 0.48 1.40 0.20 1.09 1.72 0.91 1.09 1.25 1.38 1.04 -
10. Blood meal 3.32 1.19 4.52 6.34 0.55 1.03 1.11 9.58 3.56 5.31 6.42 2.54 3.64
11. Bone meal (steamed) 0.72 0.26 0.27 1.26 - .07 0.66 1.39 0.83 0.80 1.03 - -
12. Fish meal (999) 5.54 1.63 1.63 5.82 0.85 0.57 3.62 4.97 2.84 2.49 4.69 1.99 4.83
13. Meat & bone meal 3.01 0.71 0.71 2.55 0.36 0.56 1.32 3.31 1.73 1.58 2.40 0.87 7.19
14. Poultry offal meal 3.10 0.79 0.79 3.22 0.79 0.68 1.81 4.18 2.43 1.75 2.93 1.47 7.17
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8. CONCLUSIONS
Feed industry in Sri Lanka caters mainly to the poultry sector and, the pig and ruminant
animal productions are less dependent on compound feeds. Cattle and small ruminants are
highly depended on natural pasturelands which are of poor quality. Efficient utilization of
crop residues, especially rice straw available in large quantities may fill the supply and
demand gaps for ruminant production.
The concentrate feed industry of Sri Lanka is equipped with modern milling facilities but
still depend on imported raw materials, that causes price hikes. The country has made a
successful attempt to cultivate maize and soybeans, the two main ingredients in poultry
feeds, and in the near future the local maize production would be able to support the total
demand of the feed industry. However, soybean meal is not produced locally at present and,
therefore, it has to be imported in the future. The small amount of soybeans produced
domestically is utilized for human food industry. The only raw material produced locally in
sufficient quantities is rice bran/polish. Locally produced coconut poonac is used mainly for
dairy cattle. The amount produced locally is not sufficient enough to cater to the needs of the
compound feed industry. A higher price of coconut oil limited its utilization in animal feeds.
Feed millers prefer to use imported crude palm oil instead of local coconut oil mainly
because of economic reasons. Fish meal or meat and bone meal is not produced in Sri Lanka
and the required amount use to be imported. However, Sri Lanka is started to produce
poultry offal meal, which may replace a part of fishmeal in poultry rations. Poultry offal
meal, however, may not replace fish meal totally because of its poor quality. All the other
raw materials such as mineral supplements, vitamins, amino acids and additives are not
produced in the country and the feed industry would have to depend on the world market.
However, if the current efforts to cultivate maize and soybean with a lower production cost
may help to decrease feed prices. The feed industry, at the same time, should explore the
possibility of utilizing various non-traditional feedstuffs and agro-industrial byproducts,
which are less expensive, and may support a part of the feed raw material requirements. 
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