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Foreword 

The battle against hunger and deprivation isthe most 
important task facing the world today. Hundreds of 
m!llions of people must exist on diets deficient in pro- 
tein and energy. An increasing populat;on isexerting 
a steadily mounting pressure on the world's food 
production capabilities, 

To organize the forces of agriculture in the struggle 
against hunger and deprivation, two things must be done. 
We must find new resources for production, and we must 
find better ways of utilizing the resources available (pre-
sent and future). Animal and plant production must be 
integrated into one efficient production system providing 
a variety of quality products for man's consumption. 

Scientific knowledge and its application transcend nat-
tional boundaries. The free interchange of scientific 
information on the many aspects of animal agriculture 
isessential in a world made small by the common inter-
ests of all people for food, clothing, and shelter. This 
workshop provided the opportunity for scientists and 
technicians from several countries in Southeast Asia to 
exchange information concerning the breeding, feeding, 
management, and health carp for the livestock and 
poultry industries in the Animal Production and Health 
Commission for Asia, the Far East and Southwest 
Pacific (APHCA) Region. 

The workshop was organized to bring together 
representatives from the feed industry, ministry of 

agriculture, and the scientific community from several 
APHCA countries in a forum to focus attention on the 
importance of developing the agricultural sector and 
specifically the livestock and poultry industries within 
this region. The topic of the workshop was relevant 
because most of the developing countries in the region 
are importers of livestock products and are in the process 
of expanding their animal resources to overcome this 
dependency and to improve the diet of their people. 

Finding solutions to the problems ahead will be a 
difficult task. Hopefully, the exchinge of information 
among all interested parties in workshops and conferences 
such as this will hasten the day when nutritious food is 
available to all mankind. The organizers :,nd sponsors of 
this workshop are confident that the exc ,ange of ideas 
and information presented at these mr- tings will be bene
ficial in improving the efficiency and utilization of live
stock and poultry resourccs in the production of animal 
products. 

Appreciation isextended to all those who assisted in 
making the workshop a success. Special thanks are 
extended to the Government of the Republic of the 
Philippines, FAO Regional Animal Production ai.d 
Health Commission for Asia, the Far East and South
west Pacific (APHCA), the United States Agency for 
International Development (USAID) and the Inter
national Feedstuffs insticute, Utah State University for 
their generous financial and administrative support. 

Salvador H. Escudero, III 

Leonard C. Kearl 
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THE CURRENT SITUATION AND MEDIUM-
TERM OUTLOOK FOR FEEDSTUFFS IN 
ASIA AND THE FAR EAST 

Food and Agriculture Organization 
of the United Nations (FAO) 

INTRODUCTION 

Demand for and Production of Livestock Products 

The Asian and Far East region have avaried geographical, 
climatic, and economic structure. It contains three 
developed countries (Australia, Japan, and New Zealand) 
and 25 developing countries (including groups of 
Pacific Islands) at different stages of economic advance-
ment. 1 Because of the developing countries' weight of 
population and growth potential, most of the analysis 
in this paper is concerned with the demand for and 
production of feedstuffs in those areas. Particular 
attention is given to trends in aselected group of develop-
ing market economies2 (including the main net exporters 
and net importers of feedstuffs) for which infoi mation 
isrelatively available, and which can be used to illustrate 
the chief problems and policy issues in the developing 
parts of the region. 

The region contains about half of the world's land area 

but consumes only 30 percent of the world's output of 
eggs, 24 percent of its meat and 14 percent of its milk. 

Excluding the centrally-planned economies, the per 
capita consumption of livestock products in the develop- 
ing countries is the lowest of all the main world regions, 
supplying in 1972-74, 6 percent of the calorie and 15 
percent of the protein in China and one-third of the 
calories and over 50 percent of the protein in developed 
countries. 

The low per capita consumption of livestock products 
in the developing countries of the region reflects (on the 
supply side) poor animal productivity, particularly of 
the large bovine herds, and (on the demand side) low 

1 The list of countries included in the Region is showninAppendix 1. 

2 India, the Republic of Korea, Malaysia, Pakistan, the 

Philippines, and Thailand. 

average incomes of uneven distribution. Protein food 
consumption has therefore been restricted to a relatively 
small segment of the population. 

However, as a result of the continuing growth in population, 
rapidly rising incomes in a number of countries, and a 
growing desire for more varied diets, the total demand for 
livestock products has expanded appreciably in recent years. 
The increasing shortage of fish, too, has contributed to a 
change in eating habits, leading (in .Japan particularly) to 
stronger demand for meat. Butween 1972-74 and 1978, 
regional consumption increased by 4.1 percent a year for 
meat, 3.0 percent for eggs, and 2.3 percent for milk 
(Table 1). Trends among the developing countries were 
uneven, including very fast rates of growth in the Republic 
of Korea, Malaysia, the Philippines, and Pakistan (except 
for milk), a small decline in meat consumption in Thailand, 
and a slow growth rate of 1.0 to 1.3 percent a year for all 
livestock products in India. Nonetheless, the growth in 
total consumption of the developing countries was above 
the regional average in the case of rggs at 3.7 percent a 

year and only slightly below it for meat and milk (3.8 
percent and 2.2 percent a year, respectively). 

Recent FAO projections to 1985, based on 1975 prices 
and on the assumption of no major policy changes, 
indicate that the demand for livestock products in the 
region should continue rising in the 1980's. Over the 
period 1972-74 to 1985, the regional demand for meat 
is projected to grow at 3.1 percent a year, though (if 
recent trends continue) this figure may need to be adiusted 
upwards. The projected demand for eggs and milk at 2.8percent and 2.3 percent, respectively, are close to their 
recent rates of growth. In the developing countries, the 
demand for beef isexpected to grow at a rate (3.0 percent 
a year) close to the regional average, while the demand 

for eggs and milk could grow appreciably faster than for 
the region as a whole. In the developed countries, the 
demand for meat is expected to continue to expandstrongly though that for eggs and milk (except in Japan) 

could slow in view of the already high per capita consump
tion of those products. 

Presented at the APHCA - IF! Workshop, Manila, Philippines, January 22-24, 1980. 
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TABLE 1 Regional Consumption of Meat, Eggs, Milk 

Production Consumptiona Growth Rates 

Production Consumption 

Pro- Pro- 1972- 1972- 1972- 1972
1972-74 1978 je,-ted 1972-74 1978 jected 74 to 74 to 74 to 74 to 

1985 1985 1978 1985 1978 1978
 
(Basic) (Basic) (Proj.) (Proj.) 

... million metric tons ... ... percent per annum ... 
Asia and the Far 

East Region 
Meatb 26.9 32.5 38.4 25.5 37.1 36.9 3.8 3.0 4.1 3.1 
Milkc 58.8 62.6 74.8 56.2 63.0 74.8 1.3 2.0 2.3 2.3 
Eggs 6.7 7.8 9.3 6.7 7.8 9.3 3.0 2.8 3.0 2.8 

Developing 
Meatb 21.5 25.7 30.6 21.5 25.9 30.7 3.7 2.9 3.8 3.0 
Milkc 41.4 45.1 E*i6.0 43.5 48.5 60.2 1.9 2.6 2.2 2.8 
Eggs 4.6 5.5 6.8 4.6 5.5 6.8 3.7 3.3 3.7 3.3 

Developed 
Meatb 5.4 6.8 7.8 4.1 5.2 6.1 4.5 3.1 5.0 3.2 
Milkc 17.7 17.5 18.8 12.8 14.5 14.6 0.3 0.5 2.5 1.1 
Eggs 2.1 2.2 2.5 2.1 2.2 2.5 1.4 1.4 1.4 1.4 

a Production plus net imports. 

b Beef and veal, sheep and goatmeat, pigrzt and poultry meat. 

c In fresh milk equivalent 

Pcrk is by far the most important meat produced in the 
region. With pr(cduction rising by 4 perrent a year from 
1972-74, it accounted for 54 percent of the total meat 
output in 1978 (Table 2). Over 80 percent of the pork 
production takes place in China, where it is not only the 
preferred meat in domestic consumption, but is also a 
significant export commodity. Pork production is also 
increasing in other parts of the region, particularly 
among the ASEAN countries, where emphasis isbeing 
placed on pork and poultry production as ways of 
increasing the incomes of small farmers. In the developed 
countries pork production is chiefly important in Japan, 
where it has been ox.panding by nearly 6 percent a year 
since the early 19i0s and forms over half of all the meat 
production in the country. 

Poultry meat represents 17 percent of the region's meat 
output. China is again the major producer, accounting 
for some 60 percent of the t6tal, but the most rapid 
production progress in both meat and eggs in recent 
years has been made in a number of other developing 

countries - among them the Republic of Korea, 
Malaysia, and the Philippines - partiy because religious 
taboos on the consumption of eggs and poultry meat 
are being relaxed and also because modern production 
technology has been adopted by big commercial enter
prises in a number of countries. The rate of expansion 
has bcen very marked in Japan where poultry meat 
production increased tenfold during 1972-74. Though 
a plateau appeared to have been reached in 1976-77, 
production resumed its rapid growth in 1978 and is 
expected to continue to expand at over 5 percent a 
year into the 1980s. 

Pork and poultry production is basec' almost exclusively 
on concentrate feedstuffs and the output expansion of 
recent years has been possible only with a substantial 
addition to feedstuffs supplies. In a number of countries 
the pork and poultry industries have in recent years 
become he,,vily reliant on imports of feedgrains and 
other concentrates. 
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TABLE 2 Meat Production in Asia and the Far East Region 

Production 	 Growth Rates 

1972-74 1978 	 Projicted 1972-74 1972-74 
1985 tu to 
(Basic) 1978 1985 

(projected) 

.o million metric tons ... 	 ... percent per annu ., 

Asia and the Far East Region
 
Beef and Veal 5.62 7.00 7.47 4.5 2.4
 
Pork 14.34 17.45 20.26 4.0 2.9
 
Poultry meat 4.49 5.39 7.65 3.7 4.5
 
Sheep and goatmeat 2.46 2.64 2.99 1.4 1.6
 

Developing
 
Beef and veal 3.52 3.95 4.74 2.3 2.5
 
Pork 13.11 15.99 18.27 4.0 2.8
 
Poultry meat 3.58 4.25 5.99 3.4 4.4
 
Sheep and goatmeat 1.29 1.55 1.57 3.8 1.7
 

Developed 

Beef and veal 2.10 3.05 2.74 7.8 2.2
 
Pork 1.22 1.46 2.00 3.6 4.2
 
Poultry meat 0.90 1.50 1.66 4.9 5.2
 
Sh'ep and goatmeat 1.18 1.09 1.42 1.6 1.6
 

Outside China, however, beef isstill the most important number of countries the greater part of the region's milk 
meat in the region. In the developing countries most of isprovided by buffalo and cows whose primary role isthat 
the production results from the slaughter of draft animals ot providing draft power. Their yields are low since draft 
after the completion of their working lives. Annual off- animals normally receive only a minor share of concentrate 
take and meat yields are low. This ispartly the result of supplies and their common rations of stubble and wayside
institutional and religious influences which restrict herd grazing, roughage, and some fodder can provide for little 
culling, as in India which possesses almost half of the more than maintenance. Even so, because of their large 
region's buffalo and cattle but produces less than three numbers, particularly in India, Pakistan, and Thailand, these 
percent of the beef and veal. It may also reflect greater animals absorb a very large proportion of the total feed 
emphasis on r iilk production - India's bovine herd pro- supplies in their countries and it isdifficult to provide them 
duces over 4(1 percent of the region's milk. Beef with the improved feeding that could have a marked effect 
production, '3ased on modern feedinq methods, represents on their productivity in beef and milk output and also on 
syet only a small proportion of the output in the their capacity for draft work. 

developing countries, but is gaining ground in a number 
of countries, notably the Republic of Korea, the Philip- Because of the continuing predominance of traditional 
pines, and to a lesser extent, Thailand. The expanding patterns of productioni, the output of meat and milk has 
beef production of Japan isalso based on concentrate feeds, not kept pace with demand in a number of the higher in
but the recovery in beef output in Australia in recent years come countries of the region, including the Republic of 
from the recession in the beef feed-lot industry in the early Korea, Malaysia, and the Philippines. In order to maintain 
1970s has been largely based on grassland, with some the growth in consumption these countries have had to 
supplementary feeding of concentrates for finishing, import substantial quantities of meat and milk products 

in recent years. Poor production management, scarcity
Modern dairy farming, using concentrate feed rations, is of technical knowledge, the uneven genetic qualities of 
also making progress in some areas, but (as with beef) in a the livestock and shortage of investment capital are all 
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factors which have restricted the rate of expansion in the 
production of livestock products. But undoubtedly, the 
main constraint has been the inadequate supply of feed-
stuffs. The failure to improve the output of grassland, 
roughage, ;.nd fodder crops has impeded the development 
of the dominant ruminant sector, while the slow progress 
in the production of domestic concentrate feeds, and in 
the use of by- products, have forced countries expanding 
their pork and por;itry industries to become more depen--
dent on imported feedstuffs. This trend is evident in a 
number of developing countries, such as the Republic of 
Korea, Malaysia, the Philippines, and developed countries 
like Japan. The recent development of integrated crop/ 

livestock/fish farming in some parts of Southeast Asia is, 
however, evidence of efforts to reduce dependence on 

imported feed supplies. 

FEEDSTUFFS RESOURCES AND CONSUMPTION 

Planning the development of the feted/livestock sectors 

in the region is handicapped by the int.ompleteness of 

the information about feed resources. While it is 
possible to indicate the order of magnitude of some of 

the major sources of roughages, such as cereal straws 
and rice hulls, and some of the main by-products of 
cereal milling, only scattered data ir a few countries are 
available for fodder crops. Information is especially 
scanty about the feed contribution of grassland, way-
side grazing, of many forage crops and household waste 

and of the non-conventional by-pt )ducts of agro-
industrial processing. The best documented area is that 
of concentratc feeds where data on the use cf the major 

types of concenti ate feeds in the various countries pro
vide a reasonable picture of the regional consumption 

pattern. 

Sources of roughage for ruminants 

About 800 million hectares of land in the region, 25 
percent of it in China, 20 percent in other developi 'g 
countries and 55 percent in the developed countries, 

are classified as permanent pasture. These provide a 
major part of the ruminant intake of roughages in the 
region.' A further 900 million hectares of unclassified 
land, mostly desert or wasteland, provide some sparse 
grazing. Australia and New Zealand have large areas of 
well-managed grassland, but elsewhere the carrying 
capacity of most pasture land is very low because of 
unfavorable climate or over-grazing. In time, much of 

it could be improved by reseeding, the use of fertilizers, 
irrigation, and proper grazing management, though this 

It has been estimated that in 1974 in the Republic of Korea, 
natural grasses accounted for 54 percent of all feedstuffs 
supplies and 62 percent of the roughage intake (FAO/IBRD: 
Cooperative Program Livestock Development Projects, 1974). 

hownver, is likely to be a slow and costly long-term 
development. Apart from grazing, the bulk of the 
roughage intake of ruminant animals consists of straw 
and stubble, special fodder crops, and the by-products 
of crop production. 

The uutput of rice straw in the developing countries of the 
region is tentatively estimated at 220 to 250 million tons 
a year. To this should be added a further 100 to 120 mil
lion tons of straw from wheat, barley, and oats. Substantial 
quantities are fed, mainly to buffalo, in Bangladesh and 
South India, but over the region as a whole, much is burned 
(especially in areas where double cropping of rice is 

practiced), used as fuel or as mulch in paddy fields or simply 
wcsted because of the cost of its collection and transport. 

Fed by itself, straw provides only a low grade maintenance 
diet, suitable chiefly for buffalo, but in some areas, part

icularly sugar-producing districts, it is a growing custom 
to treat straw with molasses to provide a more nourishing 

and palatable ration for other ruminants also. 

The paddy harvest also yields about 40 million tons of rice 

hulls a year. Most of these are t5ad as fuel or wasted, but 
in some countries they are, after treatment with ammonia, 
used as feed, primarily as a source of fiber in beef cattle 
feed-lot rations. The ammonia treatment is only economi
cally feasible where hulls are concentrated in large quantities 
at big commercial mills. The cost of collection is a det

errent to the expansion of this practice on a local basis, 
though in developed countries, Australia for instance, rice 
hull cubes are increasingly used in ruminant feeding. 

Since the output of straw and hulls is a function of cereals 
production and can be expected to increase only in line with 
cereal milling, most of the increase in the energy value of 
roughage in the medium-term future is likely to come from 

fodder crops grown especially for feeding. The potential 
requirements of fodder crops are great, but the rate at which 
production will expand will depend on the attractiveness of 

the prices offered to producers and on the competition for 
land from other crops. As !ong as there i-e shortages of 
food grains, land may not be available for fodder crops. 
But as the yields of grain crops are raised, the pressure to 
extend the area of food grain crops may ease. There may 
thus be changes in land use patterns and considerable 
diversification of crop production in coming years, with 
fodder crops playing a more important role. For example, 

the Indian Draft Five-Year Plan 1978-83 states that "to 
meet the large gap between the requirements and availability 
of fodder and feeds, the production of high-yielding 
varieties of fodder crops as part of an integrated program of 
crop husbandry in a mixed farming system will be given 

priority." The output of fodder in 1975 in three countries 
"nfthe region where it is already of considerable importance 
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(India, Pakistan and the Republic of Korea) has been 
estimated at 42 million tons.' 

Trends in the supply and demand for concentrate feeds 

More information isavailable about the supply and con--
sumption of the main concentrate feeds. From food and 
feed utilization balance sheets prepared by FAO for iost 
countries in the region, :t is possible to build up a regional 
picture of the energy contribution of the main types of 
concentrate feedstuffs (Table 3)2 Cereals are by far the 
main type of concentrate feed in the region, providing in 
1972-74, 45 percent of the metabolizable energy 3 

1FAO: Agriculture Toward 2000, (Rome 1979), p.100. 
2 Data ,'nthe production and feed use of roots, tubers, and 
pulses for the region are shown in Appendix Tables 5 and 6. 
Information on the use of certain other concentrate feeds, 
such ar molasses, are available for a few countries, but the 
data are too fragmentary to be included in regional aggregates. 
3 Metabolizable energy (ME) isthe gross energy of feed minus 
energy lost in feces, urine, and gaseous products of digestion, 

obtained from feed and almost a third of the protein. By-
products of cereal milling a3ccounted for about 25 percent 
of the energy and 33 percent of the protein, while oil
cakes and meals accounted for 11 percent of the energy 
and 33 percent of the protein. The remaining energy
and protein was obtained chiefly from milk consumed 
by the suckling young of cows and buffalo. 

In developing tountries of the region, cereals provided for 
about 40 percent of the total concentrate feed energy 
while milling by-products contributed 33 percent. But 
a very high proportion of the cereals were fed in China 
where they were more important as a source of energy 
than milling by-products. In the other developing
countries, by contrast, the feed use of cereals was low and 

the energy contribution of milling by-products was 
three times as great. In the developed countries of the 
region, cereals were by far the main source of eneigy 
from concentrate feed, contributing 68 percent of the 
caloric intake compared with 12 percent obtained from 
milling by-products. Cereals also provided a large 
part of the protein intake, though in recent years the 

consumption of oil cakes and meals in Japan has increased 
greatly. 

TABLE 3 Consumption of Main Concentrate Feedstuffs, 1972-74 

Metabolizable Energy Crude Protein 

Cereals 
Milling 
by-
products 

Oilcakes 
and 
meals 

Totala Cereals 
Milling 
by-
products 

Oilcakes 
and 

meals 
Totala 

... million megacalories ... ... million metric tons ... 

World 
Asia and the Far 
East Region 

1,331 

144 

210 

83 

170 

36 

2,027 

323 

52 

6 

13 

6 

29 

6 

105 

19 

Developing 
India 

Korea Rep. 
Malaysia 
Pakistan 
Philippines 
Thailand 

100 
3 
2 
1 
0 
1 
2 

85 
18 

2 
1 
2 
2 
2 

29 
8 

.... 

.... 
2 

.... 

.... 

258 
33 

4 
2 
4 
4 
5 

4 
.... 
.... 
................ 
................ 
.... 
.... 

5 
1 

............ 

............ 

............ 

5 
1 

15 
3 

Developed 
Australia 
Japan 

44 
8 

35 

8 
1 
6 

7 
9 
7 

65 
12 
52 

2 
0 
1 

.... 

.... 
.... 

1 
.... 

1 

4 
1 

3 

- Less than 0.5 million 
a Including other concentrate feedstuffs, and milk. 
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Trends in the Feed Use of Cereals 

Traditionally, very little grain has been available for feed-
ing to animals in most of the developing countries of the 
region. Only one percent of the rice and less than two 
percent of the wheat consumed was used for feed in 
1975-77, and most of this consisted of broken and 
low quality grains not suitable for human food. In the 
case of coarse grains, the share going for feed was just 
under 25 percent, but this figure is put into a proper 
perspective by the fact that almost 90 percent of the 
coarse grains are fed in China, where in the past sub-
stantial amounts of barley and millet, and in recent 
years large quantities of maize, are believed to have 
been fed to its huge swine herd of over 300 million 
head and to a flock of 1,400 million chickens. In 
the other developing countries, the feed use of 
coarse grains represented eight percent of total 
utilization. 

Neertheless, over the past two decades feed grain 
use in China has been growing very slowly, and it is 
in the developing market economies that the main 
expansion has occurred as governments and live-
stock producers have sought to satisfy the r*sing 
demand for protein foods. Since the early 1960s, 

TABLE 4 The Feed Use of Cereals 

this group of countries has shown the highest growth 
rate in cereal feed use of any region in the world. 
Starting from a low base of 2.5 mi!lion tons a year in the 
early 1960s, their feed use expanded by 6.3 percant a 
year during the decade to 1972-74 and is projected to 
continue to grow at almost the same pace over the 
period to 1985. With the help of sharply rising imports 
(except Thailand) the consumption of coarse grains
two thirds of the total - has expanded even faster, rising 
by eight percent a year during the decade to 1972-74 
and isprojected to expand almost as rap idly over the 
period to 1985 (Table 4). 

During the earlier decade, cereal feed use expanded at an 
explosive rate of 20 percent a year in the Republic of 
Korea and Thailand and by 14 percent ayear in Malaysia, 
largely reflecting the fast expansion of the pork industry 
in the Republic of Korea and of the poultry sectors in 
all three countries. The growth in feed use in these 
countries isexpected to continue at between 7 and 10 
percent ayear into the 1980s, while consumption in the 
Philippines could accelerate to almost 12 percent a year. 
Grain feed use in laIdia has been growing at almost 4 
percent ayear and is projected to continue at almost this 
rate in the 1980s. But in view of trade reports indicating 
a faster growth in egg production than is revealed by the 

Feed Use Growth Rates 

Projected 1962-64 1972-74 
1985 to to 

1962-64 1972-74 (Basic) 1972-74 	 1985 
(projected) 

... million tons ... 	 ... percent per annum... 

Asia and the Far East Region 
Total cereals 33.8 49.3 78.8 3.8 4.0 
Coarse grains 30.2 43.0 69.9 3.6 5.0 

Developing 
Total cereals 26.8 33.4 56.1 2.2 4.4 
Coarse grains 24.6 30.5 50.0 2.2 6.1 

Developing market 
Total cereals 2.5 4.6 9.5 6.3 6.2 

tCoarse gra ns 	 1.3 2.8 6.9 8.0 7.8 

Developed 

Total cereals 7.0 15.9 22.7 7.4 3.0 
Coarse grains 5.6 12.5 19.9 8.4 4.0 
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official statistics, poultry feed requirements could rise 
considerably faster than the projected grain feed use 
growth rate. 

Japan is the largest user of feed grains in the region after 
China and its feed use growth rate (10 percent a year) 
was among the highest of all developed countries in the 
1960s, when meat, milk, and egg production soared from 
a low base. The increase to 1985 is projected at a more 
modest rate of 3.3 percent a year. In Australia, with its 
large areas of pasture land and a predominantly ruminant 
animal population, the level of grain feeding is moderate. 
But in the late 1960s when the poultry and the beef 
feed-lot industries expanded rapidly, th; feed use of 
cereals rose rapidly to account for over -=lf of the 
total cereals consumed in the country. The fai: in 
the ratio of livestock/grain prices from 1972 brought 
aswift reversion to grassland feeding of cattle and in 
consequence grain feed use fell by 24 percent between 
1972-74 and 1975-77. However, there was a sharp 
recovery in grain feeding in 1978 and 1979, due 
especially to a strong demand for pork and poultry 
meat. 

The Feed Use of Milling By-products 

As noted above, by-products from the milling of 
cereals for human consumption are an important 
source of feed energy in the region accounting for 
almost 30 percent of the total energy obtained from 
concentrate feed. In 1975-77 the output of cereal 
brans amounted to 4.1 million tons, 90 percent of it 
produced in the developing countries (Appendix Table 7). 
Rice bran is the most important type accounting for 
over half of the total, with wheat bran accounting for 
30 percent and that from coarse grains for 16 percent. 
Since bran production is determined by the level of 
cereal food milling, its output does not vary greatly 
from year to year. It is expected to increase in the 
1980s by 2 to 3 percent a year, in line with the 
projected growth in the demand for cereals for food. 
As the production of other feedstuffs is expected to 
increase more rapidly, brans are foreseen to become 
gradually less important in the feedstuffs patterns of 
the region's developing countries in the 1980s. 

Trends in the Supply and Demand for Oilcakes and Meals 

While the long-term upward trend in the consumption 
of Gilcakes and meals in the developing countries of the 
regio. was checked during the world food crisis of the 
early 1970s, the improved economic outlook in a number 
of countries in recent years has given a rr.newed impetus 
to demand. Between 1972-74 and 1978, the regional 

consumption expanded by 5.3 percent a year, reflecting 
a growth rate of 7.8 percent a year in the developed 
countries due to the continuing strong demand in Japan 
and of 4.4 percent a year in the developing countries 
(Table 5). The latter figure was depressed by the small 
growth in India and an actual decline in use in Pakistan, 
the two major consuming countries. In a number of other 
developing countries consumption rose much faster than 
the regional average, soaring to 16 percent ayear in 
Malaysia, 23 percent a year in the Philippines, and 24 
percent a ye3r in the Republic of Korea (Appendix Table 8). 

The region is an important producing area of many kinds 
of oilcakes and meals, including those of groundnuts, 
sunflowerseed, copra, and palm kernel, and several count
ries - India, Pakistan, the Philippines, and Thailand - are 
significant exporters. But output trends in recent years 
have been affected by the constraints to the production 
of some major oilseeds in some countries, notably of 
groundnuts of India and of cottonseed in Pakistan, the 
chief oilseed crops in these countries. The main difficulties 
have been competition for land from other crops, in
adequate fertilization and low returns for produccrs. The 
lagging production has restricted the growth in export 
availabilities in these major exporting countries in recent 
years. 

In some other countries, buoyant demand and the imple
mentation of development programs have induced a rapid 
growth in the production of some oilseed crops, for 
example, palm kernel in Indonesia and Malaysia and 
coconuts in Indonesia and the Philippines. But in general, 
the o,,'put of oilcakes and meals has not been i*ncreasing 
as fast as consumption so that regional imports have been 
rising rapidly, particularly into those countries, such as the 
Republic of Korea and Malaysia which are not themselves 
big producers of oilcakes and meals. Most of these imports 
have come from outside the region, in part because many of 
the oilcakes and meals produced in the region - those from 
cottonseed, copra, and palm kernel for example - are low 
in protein and though suitable for consumption by 
ruminants are less appropriate for pork and pouitry. Thus 
despite the growing regional market, oilcakes and meals 
produced in the region have continued to be exported to 
countries outside the region, while high protein feeds, 
especially soybean cake and meal, have been imported in 
growing quantities. 

The Feed Use of Roots and Tubers and Pulses 

Among t'Vie high energy feedstuffs in the region, roots and 
tubers are prominent. The best available estimates of 
utilization indicate that some 38 million tons, 26 percent 
of total production, were fed to animals in 1972-74 
(Appendix Table 6). Feed use expanded by 4.2 percent a 
year between 1972- 74 and 1978 and is expected to increase 
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TABLE 5 Trends in Production, Imports and Consumption of Oilcakes and Meals 

Asia and the Far East Rigion 

Developing 

Developed 

a Net exports. 

Production 

1972-74 1972-74 
to 1978 to 1985 

(proj.) 

1.9 3.0 

2.0 3.3 

0.9 - 0.3a 

at least in line with production over the period to 1985. 
The two main products used as fecd are sweet pototoes, 
which are grown and consumed mainly in China, and 
cassava, which is produced very largely in the developing 
market economies of the region, particularly Thailand, 
India, the Philippines, and Malaysia. 

The production of cassava in the region increased by about 

4 percent a year during 1972-74 and the rate of growth 
has increased up to 4.5 percent a year in recent years.

Outpt is inreaed n soe cun-mch orerapilyO utput has increased m uch more rapidly in som e coun-tris,otalyin Thailand, where production has responded 
tries, notably demand wer uon a nd 
to strong import demand from Western Europe, and in 
the Philippines and Vietnam, where the local marketsabsorb all production. 

Since most cassava isgrown mainly for local food use, 

or for export, feed use tends to be poorly documented. 
The best current estimates indicate that about 2.6 million 
tons of cassava in root equivalent (10 percent of total 

supplies) were fed to animals in the region in 1972-74. 
The main countries using cassava as feed are India, 
Indonesia, and Thailand, though feed use isalso expand-
ing in Malaysia and the Philippines. Future growth in 
feed use will depend on the extent to which dried 
cassava chips continue to be substituted for imported 
feed raw materials in compound manufacturing and for 
low quality forage at the farm level. Feed use isprojected 
to grow by between 1.2 and 2.4 percent a year over the 
period to 1985. 

About 27 million tons of pulses, including beans, peas, 

chickpeas, and lentils, are produced in the region, 90 
percent of them in China and India (Appendix Table 5). 
Information on their use as feed isfragmentary, but it is 
estimated that at least 10 percent of the total output is 
fed to animals. The feed share iswell above the regional 
average in China, but below it in other countr;es. Future 

Net Imports 

1972-74 1972-74 
to 1978 to 1985 

(proj.) 

... percent per annum... 

23.0 7.4 

- 5 .4a 2 .6a 

6.8 6.0 

Consumption 

1972-74 1972-74 
to 1978 to 1985 

(proj.) 

5.3 3.6 

4.4 3.3 

7.8 5.9 

feed use of pulses in the market economies is expected 
to keep pace with the projected production growth rate 
of 3.2 percent a year. 

Non-Conventional Feedstuffs 

Throughout the reion there isan enormous quantity of 
frougutu roesin enorous tat of
farm and agricultural processing by-products that could 
beb useds d forf rffeed.e . T e e n n c n e t o a e d n l dThese non-conventional feeds include 
husks from oilseeds crushed in the region, molasses, sugar 

cn os n ri up n ats(atclryo 
cane tops, and fruit pulps and wastes (particularly ofcitrus, pineapple, and bananas). To these may be added 
tree leaves, cassava leaves, and the vines of sweet potatoes 

which can serve as a green fodder. Some of these by
products are currently exported though the economic 
returns might be greater if they were used domestically 
to increase livestock production. 

There is need to consider new sources of roughage for 
ruminants. Reference has been made to the pre
treatment of straw to make it more palatable and 
nutritious. Proposals for pelleting straw and treating it 
with acids and alkalis should be explored further, as 
should the capacity of ruminants to utilize cellulose in the 
rumen fermentation process. Schemes for establishing 
pastures and growing forage crops under tree crops, 
especially under.coconuts, young rubber, and oil palm, 
could be developed in several countries. More information 
isneeded about the range and the usefulness of crop 
by-products.' 

1 A study of non-conventional feedstuffs iscurrently being 
undertaken by FAO. 
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Compound Feed Industry 

The compound feed industry iswell established in the 
major :ivestock producing countries of the region, 
notably the Republic of Korea, Malaysia, the Phil- 
ippines, Thailand, and Japan. But in general, the 
activities of the industry are poorly documented and 
output data are available for relatively few countries, 
In a number of countries the industry tends t,,) be con
trolled by a few big millers, but there are also many 
small local millers and in addition there is a good deal 
of on-farm mixing, with farmers buying raw material 
ingredients of their choice and mixing them to their own 
requirements. 

The most rapid increase in compound feed manufacturing 
istaking place in the Republic of Korea. In the early 
1960s bran from the food milling industry was the 
major source of livestock feed, but in the later years 
of the decade, joint financing arrangements between the 
United States and the Korean government helped to 
establish feed milling enterprises and, with the rising GNP 
of the early 1970s strengthening the demand for protein 
foods, the output of compound feed rose rap'dly to 
1.7 million tons in 1977 and 2.6 million tons in 1978. 
Output isexpected to grow by 12 percent a year in the 
1980s, rising to 6.6 million tons in 1985 and 11.1 million 
tons in 1991. To achieve this rate of expansion, the 
government, in addition to encouraging new investment 
in large milling concerns, has advised small and medium-
sized millers to modernize their mills and to raise their 

A 1977 survey of feedmills in Malaysia showed that 
firms employing more than 20 workers produced 416,000 
tons of compound feed that year. Over 60 percent of 
this represented poultry feed, the output of pork feed 

having declined sharply as many large pork enterprises 

turned towards self-mixing. There are, however, still 
many small milling firms, employing fewer than 20 
workers, and those, together with on-,..m mixing, 
probably account for over 50 percent of the mixed 
feed output. The commercial feed industry in Thailand 
isexpanding rapidly, and isestimated to have produced 
800,0UO tons in 1977, out of a total feed production of 
about 3 million tons. Most of the on-farm mixed feed 
is prepared for pork consumption, but 55 percent of the 
commercial feed is destined for broilers and laying hens, 
and 35 percent for pork. In the Philippines there were 
56 commercial feed millers in 1973, but 11 mills produced 

1Report of the WVFP/FAO Government of India Mission 
on India Project 618 (Operation Flood, Phase I), "Milk 
Marketing and Dairy Development." 

60 percent of the total of 80,000 tons of compound feed. 
This represented 30 percent of the total feed requirements. 
India has a well-established compound feed mixing and 
manufacturing industry producing mixed feeds mainly 
for milk animals and poultry. Emphasis isbeing placed 
on increasing the use of local crops, crop residues, and 
straws, and on reducing the amount of cereals and oil
seeds in ruminant feeds.' 

Japan, however, remains by far the biggest comp'-nnd feed 
producer in the region. After expanding rapidly in the 
1960s, output fell back during the recession of 1973-76, 
but recovered by 1b percent in 1977 and expanded by a 
further 6 percent to reach 20.6 million tons in 1978. 

Technological development in compound feed manufacture 
within the region has in general been based on the utiliza
tion of large quantities of cereals in mixed feed. Rapid 
growth of compound feed production has thus been ac
companied by a rise in imports of feed grains. The 
rapid growth in formula feed production in the Republic 
of Korea has been based on the absorption of 60 to 63 
percent of feed grains into the ration. Malaysia imports 
about 80 percent of all ingredients, almo, awo-thirds 
of theni feed grains, useo in commercial feeds. It isesti
mated that almost 40 percent of the mixed feeds in Thailand 
consists of feed grains. In Japan the share of cereals in feed 
ingredients is still two-thirds. 

The compound feed industry may have a positive role to 
play in the rational development of the feed/livestock 
sector in the countries of the region by making efficient use of scarce resources. But there is a need to nxamine the
 
scope for adapting compound milling technology and to
 
train appropriate management skills to utilize a larger
 
proportion to the varied but underused domestic feed
stuffs, including both conventional and non-conventional
 
processing by-products. 

The Present Pattern of Trade and the Scope for Enlarging 
Intra-regional Trade in Feedstuffs 

The region isan important trading area for concentrate 
feedstuffs, containing as it does a number of countries 
which are substantial importers of feedstuffs and afew 
which are significant exporters. Regional imports of 
coarse grains tripled during the 1960s and in recent years 
they have been rising at a rate of almost 7 percent ayear 
to , total of 25 million tons in 1978 (Table 6). Most of 
these grains are used as animal feed. Two-thirds of the 
imports are taken by Japan, but the intake of the develop
ing countries, particularly the Republic of Korea and 
Malaysia, has been rising faster than that of Japan in 
recent years and isexpected to form an increasing share 
of the total in the future (Appendix Table 4). Imports 
of oilcakes and meals have been expanding even more 
rapidly - nearly 14 percent a year in recent years 
and totalled nearly "I million tons of protein equivalent 
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TABLE 6 Trade in Coarse Grains and Oilcakes and 
Meals in the Asia and the Far East Region 

Coarse Grains Oiicakes and Mealsa 

1972-74 1978 1972-74 1978 

million metric tons ... 

Net Importsb 

Region 17.8 24.7 1.5 2.9 

Developing 5.1 7.2 0.3 0.9 


Developed 12.8 17.5 1.2 2.0 


Net Exportsc 

Region 4.9 4.4 0.8 0.8 

Developing 2.7 2.1 0.8 0.8 

Developed 2.2 2.3 ...... ......

aProtein equivalent. 

bNet imports of net importing countries. 

c Net exports of net exporting countries, 

in 1978. As in the case of coarse grains, Japan is by far 
the major market for protein feedstuffs, but the share 
taken by the developing countries has increased rapid
ly in a few years, fiom a fifth of the total in 1972-74 
to athird in 1978 (Appendix Table 8). 

The feedstuffs exports of the region amount to 4-5 
million tons of coarse grains and alittle under one 
million tons of oilcakes and meals (Table 6). Exports 
of coarse grains have shown little growth in recent 
years chiefly owing to fluctuations in the harvests of the 
two major grain exporting countries - Australia and 
Thailand. In 1977-78, for example, exports of coarse 
grains declined by over one-third follcwing poor 1977 
harvests of maize in Thailand and barley in Australia. 
Exports of oilcakes and meals have also been stagnant 
in recent years chiefly because of lagging production in 
major oilseed producing countries, India and Pakistan. 

Intra-regional trade in feedstuffs amounts to 2 to 3 
million tons of coarse grains and about 70,000 tons of 
oilcakes and meals a year. Thailand and Australia 
normally ship over 80 percent of their exports of 
coarse grains to markets within the region. In 1977 
and 1978, 2.1 million tons of their total exports of 
3.2 million tons went to countries in the region. How-
ever, because of limited export availabilities, the volume 
of exports if the two countries has not increased in 
recent years. Although shipments to Japan were sharply 
reduced in 1977 and 1978, it remains by far the main 
market, accounting for almost half of the combined 
shipments of the two exporters (Table 7). Since the 

early seventies, China too, has been asubstantial and, 
until Thailand had to cease shipments in 1977 and 1978, 
agrowing market for coarse grains. Shipments to other 
developing countries of the region particularly Malaysia, 
the Philippines and until 1977-78 the Republic of Korea, 
have been increasing rapidly. As yet, however, they acc
ount for only 12 percent of the total shipments of the 
two exporters. 

The four main exporters of oilcakes and meals in the 

region - India, Pakistan, the Philippines and Thailand 
ship about 20 percent of their combined exports to 

countries in the region. But only in the case of Thailand 
do intra-regional shipments play a .najor role in the export 
trade. Japan, which was the predominant market in the 
early seventies, has become less important in recent years, 
while developing country markets have become more 
significant, particularly for India and Thailand. 

Intra-regional trade is less significant for importers than 

for exporters. The deficit countries of the region normally 
obtain over 80 percent of their imports of coarse grains
and more than 90 percent of those of oilcakes and meals 

from outside the region. The major source both ol coarse 
grains, oilcakes and meals is the United States, though 
irregular supplementary supplies are obtained from Canada, 
Argentina and Brazil. 

The small share of intra--regional trade in total imports 
(2.3 million out of 22.8 million tons in the case of coarse 
grains in 1977/78 and 0.1 million out of 2.5 million 
tons for oilcakes and meals in 1977) suggests that there is 

a large potential for increasing intra-regional trade. But 
a number of constraints have hampered the expansion of 
this trade in the past. The most serious problem is that of 
ensuring a larger and regular volume of supplies in export
ing countries. In the case of coarse grains, climatic .ondi
tion, in both Thailand and Australia tend to cause sharp 
fluctuations in yields and output from one year to another. 
In years of bad harvests these countries are not able to 
ensure the regularity of sI'ipments required by importers 
in the region, such as Japan and the Republic of Korea, 
which as a result, have tended to turn increasingly to North 
America for imports of maize and sorghum. 

Intra- regional trade in oilcakes and meals has also been 
held back by limited supplies in the major exporting 
countries, India and Pakistan, as a result of the lagging 
production of groundnuts in India and cottonseed in 
Pakistan. There are further reasons for the low intra
trade level. As noted earlier, the low protein content of 
many oilcakes and meals produced in the region, makes 
them unsuitable for use in the swine and poultry sectors, 
where demand is strongest. They, therefore, tend to be 
exported outside the region while other higher protein 
cakes and meals are imported. There isalso a tendency 
for exports to follow traditional trading routes because of 
long standing business arrangements, for balance of 
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TABLE 7 Asia and the Far East Region: Intra-Regional Trade in Coarse Grains and Oilcakes and Meals 

EXPORTING COUNTRIES
 
IMPORTING
 
REGIONS & TOTAL RAFE
 
COUNTR, ES AUSTRALIA THAILAND COUNTRIESa WORLD
 

1971/72 1971/72 1971/72 1971/72 
to to to to 

1973/74 1973/74 1973/74 1973/74
Coarse Grains av. 1977/78 av. 1977/78 av. 1977/78 av. 1977/78 

Asia and the Far ..... 000 metric tons .....
 
East Region 1,600 1,440 1,540 680 3,140 2,120 17,260 22,797
 

Developinq 250 255 765 357 1,015 612 5,110 5,890
 
Korea Rep. 100 17 19 
 ..... 119 17 890 2,035
 
Malaysia 3 6 106 148 109 
 154 195 293
 
Philippines 1 2 27 71 28 
 73 125 137 
China 130 226 444 ....... 574 226 995 2,918

Developed 1,350 1,185 775 323 2,125 1,508 12,150 16,907
 
Japan 1,313 
 1,185 771 323 2,084 1,508 12,133 16,904 

World 2,024 1,957 1,810 1,287 3,834 3,244 64,700 81,500 

INDIAb PAKISTANc PHILIPPINESd THAILANDe TOTAL RAFE WORLD 
Oil Cakes 
and Meals 1972-74 1972-74 1972-74 1972-74 1972-74 1972-74 
(Protein equivalent) av. 1977 av. 1977 av. av. 1977 av. av. 19771977 1977 

Asia and the Far ..... 000 metric tons ..... 
East Region 68 65 3 n.a. 4 ..... 11 5 86 70 1517 2522 

Developing 3 47 1 n.a. ........... 11 15 15 62 332 730 
Korea Rep. .... ..... ..... n.a. .... ..... ..... ..... ..... ..... 29 59 
Malaysia 1 3 ----- n.a.- ..... ..... 3 2 4 5 18 38 
Philippines 1 2 ----- n.a. - ..... .....-..... - ..... 1 2 ..... ..... 
China ..... 18 ----- n.a.- ..... ..... 4 4 4 22 200 367 

Developed 64 18 3 n.a. 4 ..... 1 6 72 24 1190 1808 
Japan 64 18 3 n.a. 4 .....-1 6 72 24 1160 1792 

World 357 390 26 2 46 88 16 20 445 500 11160 15477
 

a Australia and Thailand, Korea DPR also exports about 0.2 million tons of maize a year. 

b Groundnut meal. 

C Cottonseed cake. 

d Copra. 

e Oilcakes and meals, excli~ng fishmeal. 

n.a. = not available 

payment reasons, and in order to maintain exports to 
finance imports of manufactured and capital goods from 
developed countries. The greater part of India's exports 
of groundnut cake and meal and virtually all of Pakistan's 
shipments of cottonseed and the Philippines' of copra are 
directed to western and eastern European ports, 

In addition, the pattern of technological development 
has not encouraged the growth of intra-trade in some 
instances. The transfer of technology, particularly in the 
compound feed manufacturing sector, often creates a 
dependence on feed raw materials from developed country 
sources. The large compound feed industry in Japan and 
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the rapidly growing one in the Republic of Korea are based 

largely on the utilization of large quantities of maize and 

sorghum as well as soybean products from North America. 

If intra-regional trade in feedstuffs is to expand, govern-

ments will probably have to adopt specific policies in this 

direction. While more emphasis is being placed in ,urrent 

development plans than in earlier ones on the need to 

encourage the production of coarse grains and fodder 

crops, it will also be necessary to provide concrete support 

in the form of infrastructure, technical knowledge, manage-

ment training and financial incentives to current and 

potential producers to step up the production of feed-

stuffs, including more high protein oilseed crops in 

countries with export potential. The extension of bi-

lateral trading arrangements between individual export-

ing 3nd importing countries could also make acontribution 

to intra-regional trade by providing a basis for long-

term production planning. Where high protein feed raw 

materials have to be imported, consideration must be 

given as to whether they are available or can be grown 

within the region. 

CONCLUSIONS AND POLICY ISSUES 

Overview - Current Situation and Outlook 

The consumption of animal products in Asia and the Far 

East region is low by world standards. Most of the supplies 

are consumed in the three developed countries of the 

region and in China. In the developing market economies, 

animal products in 1972-74 provided only six percent of 

the per capita calorie and 15 per' ent of the protein irtake. 

However, from a low base, the ;otal demand fcr !i-,estock 
products has been rising fast in recent years, reflecting 

population growth, rising incomes, and consumers' 

growing desire for more varied diets. Between 1972-74 
and 1978 consumption of meat, eggs, and milk products 
in the developing countries of the region rose by 3.8, 

3.7, and 2.2 percent a year, respectively. Recent FAO 
projections indicate that between 1972-74 and 1985 
demand could grow by 3.0 percent a year for meat, 3.3 
percent for eggs, and 2.8 percent for milk products. 

Production of eggs is, in general, keeping pace with 

demand, but in .,4ite of having a large population of 

buffalo and cattle, many of the developing countries are 

greatly deficient in meat and milk products. The pro-

jected future rates of growth in the output of these 

products are lower than those of demand and so indicate 

that the deficits could increase in coming years if present 

trends and policies continue. Even the current low average 

levels of consumption have been sustained only through 

a sharp increase in the imports of meat and dairy products 

at a heavy cost in foreign exchange. 
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Moreover, even the moderate increase in the output of 

livestock products has resulted in a marked rise in the 

demand for concentrate feedstuffs. This trend is expected 

to continue in the 1980's. The demand for cereals for 

feed use in the developing countries of the region is pro

jected to grow by 4.4 percent a year over thA period 

1972-74 to 1985, and that of oilcakes and meals by 3.3 

percent a year. But the production of coarse grains in 

those countries is expected to expand by only 2.4 percent 

a year, and while the output of oilcakes and meals is 

projected (on the basis of 1975 unchanged prices) to 

match the growth in demand, the latter has in fact greatly 

outpaced production in recent years and has already 

exceeded the 1985 projected level. The gap between 

demand and production is therefore likely to increase in 

the 1980's. 

The implications are that imports of feedstuffs will also 

rise. Net imports of coarse grains into the developing 

countries increased by 7.4 percent a year between 1972

74 and 1978, even though India eliminated its need for 

imports during the period. On present trends, demand 

can be expected to continue to grow by at least seven 

percent a year into the 1980's. In addition to the likely 
growth in the requirements of the developing countries, 

the import demand of Japan, which is already the world's 
biggest single importer of coarse grains, is expected to 

contine to expand by four percent a year. Imports of 
oilcakes and meals have been expanding even faster than 
those of coarse grains. The intake of the developing 

countries almost trebled between 1972-74 and 1978 and 

has already far exceeded the level projected for 1985 on 

the basis of past trends. Imports into the developed 
countries have also been expanding at a rate well above 

that projected over the period to 1985. 

Unless there are determined efforts to achieve a higher 

rate of growth in the domestic production of feedstuffs, 

the prospects are that the livestock industries in a number 
of countries will become increasingly dependent on im
ported feedstuffs. The resulting balance of payments 

burdens could well be an additional constraint to the 
rapid expansion of livestock production in those countries. 

Problems and Development Issues 

While the primary responsibility of the governments of 
the region's developing countries has been to ensure an 

adequate supply of staple foods, they have increasingly 

accepted the need for increasing the supply of protein 

foods, particularly livestock products, as a means of im

proving general nutritional standards. The intensity of 
demand for livestock products varies with the level of 

economic development and the distribution of incomes 

within countries. Most livestock products in the region 

are consumed in the developed and the higher income 



developing countries, and by a small segment of the 
population in the poorer countries. But as more coun-
tries advance in their economic development, rising 
incomes will eriable an increase in consumption of these 
products throughout the region. Confronted with rising 
demand for livestock products, governments have several 
policy options: 

1) to import more meat and dairy products; 

2) 	to increase domestic production of livestock 
products with the aid of imported feedstuffs; 

3) tc increase domestic livestock production based 
on ihe expansion of domestic grain feeds and the 
more eiflcient use of national feed resources and 
agricultura; .. , industrial by -products. 

In the short-term, governments may to some extent 
follow all three policies simultaneously. But neither the 
first nor the second option can be pursued indefinitely 
because of the cost in foreign exchange which would be 
excessive for most countries. The main exception would 
be those like Japan, with a strong exporting base to pay 
for mounting imports. In the longer-term, for balance 
of payments reasons as well as for purposes of ensuring 
food security and obtaining the development benefits 
which follow from increasing livestock production by 
small and medium-sized farms, the third course is 
clearly the most attractive and is likely to be followed 
by more and more governments as national resources 
permit. Countries which have the capacity to produce 
surpluses of certain feedstuffs face the additional policy 
decision of determining the comparative advantage of 
exporting feedstuffs relative to increasing domestic 

animal production more rapidly, with the prospects 

of eventually becoming net exporters of livestock
 
products.
 

Raising domestic production to meet the rising demand 
for protein will entail much greater emphasis being given 
to the development of the livestock sector than in the 
past. It may involve important changes in the organi :a-
tion of livestock production and in the provision and use 
of feedstuffs. A first requisite is that there should be 
clos,.r coordination of livestock and cropping programs, 
Because plans for expanding livestock production may in 
some circumstances come into conflict with food produc-
tion policies (as shown, for example, by the feed use of 
grains that could be consumed by humans or the planting 
of fodder crops on land that could be used for food crops), 
it will be essential to achieve the integration oi livestock 
and c,'op production on a national and local basis to ensure 
the best pattern of land use, a balanced rotation of crops 
and the efficient utilization of crop by-products. 
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In view of the pressure on land resources in the developing 
countries of the iegion, the expansion of livestock produc-
tion will depend greatly on improving grasslands and 
raising animal productivity, particularly of ruminants. 
Because of the large numbers of low-producing bovine 
animals which are used primarily for draft purposes, 
especially in Southeast Asia, it will be necessary to develop 
management policies for large ruminants and to give in
creased attention to the development jf animals which 
can fill a multi-purpose role. Draft power will still be 
required but improved meat and milk production must be 
obtained from smaller numbers of genetically improved 
animals, fed adequate rations from improved grassland 
and specially grown fodder. Improved animal breeding 
and management could thus be of key importance. 

While the rationalization of meat production from rum
inants will be slow, modern methods of swine and poultry 
production can be transferred quickly from developed
to developing countries. Though most governments state 
that the;r policies and programs are oriented towards small 
farmers, the new technology has too often been established 
in 	larqe scale commercial enterprises near urban centers 
making inefficient use of local resources and contributing 
little to rural development in their areas. It is important 
that governments implement policies to encourage small 
holder production of milk, eggs, pork and poultry meat, 
based as far as possible on locally grown feeds, and ensure 
that livestock industries are an integral part ci )verall 
rural development. This will require appropriate price 
policies to encourage the production of coarse grains 
(where feasible) and fodder crops which ensure reason
able returns for livestock products. Price policies will also 
need to be complemented by other incentives fc' feed
stuffs production including the provision of technical 
assistance, improved storage, transport and extension 
services -;.d improved credit facilities. 

In addition to improving grassland and where appropriate 
encouraging the production of coarse grains, oilcakes and 
meals, the feedstuffs resources of most countries can be 
augmented by paying closer attention to the recovery 
and utilization of all milling by-products that have been 
wasted or greatly under-used in the past. These could 
make an important contribution, especially to swine and 
poultry feeding and production. Future work on feed
stuffs in the region should contain a plan to bring to
nether and make available to farmers all the information 
possible about the potential resources of nonconventional 
feedstuffs and their relative value and usefulness. 

The establishment of compound feed manufacturing 
industries in the region, which puts the proper emphasis 
on balanced rations, has already played a considerable 
role in the improved feeding of swine ind poultry in 



most countries of the region. These industries have, 
however, tended to follow a pattern of using a high 
proportion of concentrates, particularly feedgrains, in 
their feed mixtures. The requirements of these industries 
have thus contributed heavily to the increase in the imports 
o'; feed concentrates and raw materials in recent years. It 
istherefore necessary to examine the possibility of develop
ing a compound feed technology that could absorb more 
locally available crops and processing by-products and 
waste. 

A feature of feedstuffs development in the region isthe 
declining share of intra-regional trade in feedstuffs and 
feed raw materials in total utilization. Due to fluctuating 
export supplies in the grain exporting countries of the 
region, and the availability of large supplies of coarse 
grains in the United States which are often offered on 
concessional terms, the proportion of intra-regional 
trade in coar,,n grains declined from 18 percent of total 
imports in the early 1970's to nine percent in 1978. 
Intra-regional trade in oilcakes and meals has been even 
more restricted because of slow production growth and 
rising domestic demand in the region's surplus producing 
countries and because most shipments have continued to 
flow to traditional markets in western and eastern 
Europe. As a result, importing countries have rviied 
to an increasing extent on imported feed raw materials 
particularly soybeans and soybean meal, chiefly from 
North America. In the interests of regional food security, 
to minimize transport costs and to stimulate economic 
development deriving from increased trade within the 
region, governments may wish to consider ways of 
encouraging bilateral and multilateral arrangements for 
increasing trade in feedstuffs within the region. An 
indepth study of the potentialities of intra- regional 
trade and of practical policies for increasing it should 
receive attention in future work programs on feedstuffs 
within the region. 

Policy decisions in the developing countries of the region 
are often inhibited by insufficient information about pre
sent and potential feed resources, both conventional and 
non-conventional. In particular, information isinadequate 
about the feed contribution of grasslands, wayside grazing, 
other roughages, fodder crops and many agro-industrial 
by-products and household waste. Because of the need 
for reliable statistical and agricultural data as a foundation 
for pulicy making and planning, more information needs 
to be collected on the range of available feedstuffs in each 
country and on their uses and feed values in varying 
circumstances and under different farming systems. 

Research and experimentation is needed to provide up to 
date knowledge of input/output relationships for different 
animals and livestock system, and for evolving a feasible 
technology for small farmers in the region. 
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Governments should also recognize the nEed for clearer 
information on their policies and programs for feedstuifs 
development and on their plans to involve small farmers 
in the development of livestock production both to raise 
the income of these often neglected groups and to 
increase the total food supply in their countries. 



APPENDIX I 

ASIA AND THE FAR EAST REGION 

The countries included ir the Asia and Far East region are as follows: 

DEVELOPING 

Bangladesh Nepal 
Bhutan Pacific Islands 

Brunei Pakistan 
Burma Papua N. Guinea 
China Philippines 

Fiji Solomon Islands 
Hong Kong Sri Lanka 
India Thailand 
Indonesia Vietnam
 

Kampuchea D.R.
 

Korea D.P. R.
 

Korea Rep.
 

Lao DEVELOPED
 
Malaysia Australia
 
Maldives Japan
 

Mongolia New Zealand
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APPENDIX TABLE 1 Livestock and Poultry Numbers 

1972-74 (average) 1978 

Buffa!o Cattle Swine Chickens Buffalo Cattle Swine Chickens 

Asia and the Far ..... million ..... 
East Region 122.3 360.0 316.7 2,131.6 127.5 369.7 345.3 2,419.6 

Developing 122.3 318.7" 305.6 1,843.2 127.5 327.2 333.8 2,070.3 
China 20.9 62.6 235.4 1,231.4 30.6 65.6 288.3 1,372.7 
India 58.5 178.4 7.3 139.2 61.0 181.7 8.8 144.2 
Korea, Rep. of .... 1.3 1.3 24.5 .... 1.5 1.5 30.2 
Malaysia 0.3 0.3 0.9 40.4 0.3 0.4 1.1 47.5 
Pakistan 9.8 14.2 0.1 25.1 11.1 14.9 0.1 42.1 
Philippines 4.9 2.0 8.5 49.4 5.3 1.8 9.7 58.9 
Thailand '.6 4.4 4.1 58.7 5.5 4.7 3.1 56.3 

Developed .... 41.8 11.1 288.4 .... 42.5 11.5 349.3 
Australia .... 29.1 3.0 39.7 .... 29.4 2.2 42.8 
Japan ... 3.6 7.6 242.2 .... 4.0 8.8 300.0 
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APPENDIX "ABLE 2 Output of Meata Milkb, and Eggs 

Meat Milk Eggs 

Proj. Proj. Proj. 
1972-74 1985 1972-74 1985 1972-74 1985 
average 1978 (Basic) average 1978 (Basic) average 1978 (Basic) 

Asia and the Far ..... 000 metric tons ..... 
East Region 26,908 32,488 38,373 58,830 62,625 74,797 6,688 7,751 9,271 

Developing 21,501 25,738 50,564 41,094 45,127 55,397 4,615 5,530 6,810 
China 14,930 17,280 21,000 5,164 5,191 6,950 3,461 4,063 .... 
India 709 748 915 23,531 24,987 31,990 81 85 94 
Korea, Rep. of 215 246 403 102 291 550 157 224 251
 
Malaysia 128 147 222 28 31 30 89 112 142
 
Pakistan 427 629 638 9,263 9,970 12,800 40 72 145
 
Philippines 602 681 1,084 30 33 40 160 190 250
 
Thailand 455 455 625 10 11 24 158 195 221
 

Developed 5,407 6,750 7,809 17,736 17,498 18,800 2,073 2,221 2,461
 
Australia 2,408 3,148 3,088 6,937 5,329 5,300 205 205 206
 
Japan 1,975 2,479 3,445 4,905 6,100 6,900 1,806 1,960 2,198
 

aF.our main types of meat (beef and veal, sheep and goat meat, pork, poultry meat. 
bTotal milk. 
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APPENDIX TABLE 3 Trade in Meat and Milk Products 

Milk ProductsbMeata 

Proj. Proj. 
1972-74 1985 1972-74 1985 
average 1978 (Basic) average 1978 (Basic) 

Asia and the Far 000 metric tons 
East Region imp. 594 1,024 1,050 3,127 4,900 5,640 

exp. 1,948 2,397 2,571 5,709 4,510 5,639 

Developing imp. 284 566 548 2,386 3,495 4,302 
exp. 321 408 365 24 79 55 

India + 6 + 4 - 16 297 439 618 
Korea, Rep. of + 1 . 74 + 17 22 8 22 
Malaysia + 20 + 24 + 14 403 525 583 
Pakistan - 1 ---- + 2 77 282 466 
Philippines + 2 + 14 + 18 491 739 800 
Thailand - 10 - 16 - 11 234 267 290 

Developed imp. 310 458 502 741 1,405 1,338 
exp. 1,627 1,989 2,206 5,685 4,431 5,584 

Australia -960 -1,384 -1,315 -1,752 1,154 - 904 
Japan +310 + 452 + 502 + 741 1,405 +1,338 

a Four main types of meat (beef and veal, sheep and goatmeat, pork, poultry meat). 

b In milk equivalent 

+ Net imports 

-Net imports 
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APPENDIX TABLE 4 Production and Net Impoits of Coarse Grains and Total Cereals 

Productiona Net importsb 

1972-74 1975-77 
Proj. 
1985 1972-74 1975-77 

Proj. 
1985 

average average 1978 (Basic) avrage average 1978 (Basic) 

ASIA and the FAR ..... 000 metric tons ..... 
EAST REGION 
Coarse grains 
Total cereals 

116,564 
391,149 

129,848 
436,986 

136,150 
475,556 

154,938 
530,675 

17,832 
43,944 

19,352 
46,914 

24,682 
54,003 

32,237 
64,943 

CHINA 
Coarse grains 
Total cereals 

75,430 
232,666 

70,130 
240,900 

86,000 
268,400 

95,480 
302,910 

1,160 
6,260 

2,400 
7,100 

4,300 
12,560 

4,200 
9,320 

DEVELOPING 
Coarse grains 
Total cereals 

111,356 
364,616 

123,951 
407,989 

128,350 
436,436 

147,782 
498,013 

5,053 
25,860 

4,595 
26,364 

7,219 
31,046 

12,115 
38,427 

INDIA 
Coarse grains 
Total cereals 

25,847 
92,298 

29,972 
100,835 

30,309 
114,313 

33,210 
124,496 

627 
2,955 

198 
5,153 -

.... 
765 

2,226 
4,914 

KOREA, Rep. of 
Coarse grains 
Total cereals 

1,584 
5,750 

1,552 
6,403 

1,519 
7,560 

2,103 
7,474 

921 
3,108 

1,232 
3,373 

1,981 
3,671 

2,269 
4,839 

MALAYSIA 
Coarse grains 16 28 35 54 258 355 456 886 
Total cereals 1,293 1,286 1,067 1,808 942 970 1,428 1,786 

PAKISTAN 
Coarse grains 
Total cereals 

1,479 
11,150 

1,514 
12,574 

1,52F, 
12,846 

1,800 
16,893 

- 3 
1,107 

1 
934 

- 12 
1,355 

374 
1,844 

PHILIPPINES 
Coarse grains 2,229 2,834 2,874 3,976 136 143 126 663 
Total cereals 5,467 6,752 2,874 3,976 1,056 857 892 1,594 

THAILAND 
Coarse grains 
Total cereals 

2,232 
11,291 

2,577 
12,232 

3,150 
12,366 

3,453 
16,589 

- 1,996 
88 

-- 2,168 
96 

- 1,917 
124 

-2,330 
145 

DEVELOPED 
Coarse grains 
Total cereals 

5,208 
26,533 

5,897 
28,997 

7,800 
39,120 

7,156 
32,662 

12,779 
18,084 

14,757 
20,550 

17,463 
22,957 

20,122 
26,516 

AUSTRALIA 
Coarse grains 
Total cereals 

4,415 
14,586 

5,051 
16,923 

6,854 
25,546 

6,270 
20,288 

-2,149 
-8,740 

-- 3,152 
-10,102 

- 2,055 
- 1,340 

- 3,330 
- 1,400 

JAPAN 
Coarse grains 
Total cereals 

354 
11,181 

275 
11,791 

382 
12,653 

283 
11,399 

12,777 
18,044 

14,741 
20,445 

17,463 
22,951 

20,122 
26,463 

alncluding rice in terms of milled. 
bAggregates of net imports of wheat, rice and coarse grains of net importing countries, including wheat flour in wheat equivalent. 
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APPENDIX TABLE 5 Production of Roots, Tubers and Pulses 

Roots and tubers 

Cassava Total roots and tubers Pulses 

1972-74 1975-77 1972-74 1975-77 1972-74 1975-77 
average average 1978 average average 1978 average average 1978 

Asia and the Far ..... 000 metric tons ..... 
East Region 26,366 30,381 37,857 153,275 161,231 164,186 23,523 25,685 27,028 

Developing 26,366 30,381 37,857 146,639 154,801 157,848 23,168 25,372 26,735 
India 6,273 6,481 6,493 12,951 15,098 16,341 10,380 11,622 11,806 
Korea, Rep. of .... .... .... 2,132 2,499 1,982 37 52 58 
Malaysia 325 349 364 456 495 500 .... .... .... 
Pakistan .... ...... .... 385 466 455 767 778 826 
Philippines 511 679 1,707 1,435 1,944 2,790 28 47 51 
Thailand 5,869 8,367 13,000 8,445 11,620 13,383 224 175 211 

Developed .... .... .... 6,636 6,430 6,338 355 313 293 
Australia .... ...... .... 734 725 737 59 101 63 
Japan .... .... .... 5,670 5,453 5,351 239 157 165 
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APPENDIX TABLE 6 Fet~d Use of Cereals, Roots, Tubers, and Pulses 

All cereals Roots and tubers Pulses 

Proj. 
1972-74 1975-77 1985 1972-74 1975-77 1972-74 1975-77 
average average (Basic) average average average average 

Asia and the Far .... 000 metric tons .. 
East region 49,348 50,981 78,800 35,721 40,409 2,946 3,184 

Developing 33,439 35,111 56,100 34,894 39,913 2,870 3,111 
India 1,192 1,335 1,880 .... .... 925 1,019 
Korea, Rep. of 612 1,058 1,807 152 516 .... .... 
Malaysia 387 414 919 100 99 .... .... 
Pakistan 79 80 305 .... .... 140 150 
Philippines 410 499 1,539 75 85 ---- .... 
Thailand 749 824 1,859 ........ ... .... 

Developed 15,909 15,870 22,700 827 496 76 73 
Australia 2,799 2,126 2,800 32 1 38 47 
Japan 12,701 13,242 18,782 781 487 34 22 
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APPENDIX TABLE 7 Production of Milling By-products - Bran 

1972-74 average 1975-77 average 

Coarse All Coarse All 
Wheat Rice grains cereal Wheat Rice grains cereals 
bran bran bran bran bran bran bran bran 

Asia and the Far ..... 000 metric tons ..... 
East region 12,450 21,540 6,534 40,524 13,612 23,651 7,098 44,361 

Developin 10,989 20,428 6,054 37,471 12,049 22,419 6,491 40,959 
India 2,177 4,668 1,157 8,002 2,168 5,116 1,254 8,538 
Korea, Rep. of 313 426 12 751 307 538 11 856 
Malaysia 97 151 1 249 98 150 2 250 
Pakistan 609 263 94 966 715 308 97 1,120 
Philippines 128 371 474 973 148 452 597 1,197 
Thailand 21 1,133 9 1,163 21 1,252 11 1,284 

Developed 1,461 1,112 480 3,053 1,563 1,232 607 3,402 
Australia 421 29 16j 466 436 39 17 492 
Japan 991 1,083 464 2,538 1,076 1,193 590 2,859 
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APPENDIX TABLE 8 Production and Trade in Oilcakes and Meals (Protein Equivalent) 

Production Tradea 

Proj. Proj. 
1972-74 1975-77 1985 1972-74 1975-77 1985 
average average 1978 (Basic) average average 1978 (Basic) 

Asia and the Far .. . 000 metric tons ..... 
East Region 5,788 6,187 6,355 8,210 Imports 1,517 2,326 2,875 2,908 

Exports 768 1,040 788 1,138 
Developing 5,203 5,600 5,743 7,643 Imports 332 697 937 541 

Exports 768 1,032 788 1,138 
India 1,665 1,806 1,826 2,504 -487 -568 -590 -867 
Korea, Rep. of 12 18 19 24 + 29 + 39 +113 + 89 
Malaysia 38 46 58 90 + 18 + 36 + 80 + 42 
Pakistan 275 218 216 368 - 39 - 26 - 38 + 24 
Philippines 123 173 191 242 - 79 - 83 -113 -114 
Thailand 95 120 132 152 -35 - 34 - 33 - 49 

Developed 585 587 612 567 Imports 1,185 1,648 1,961 2,367 
Exports ........ .... .... 

A'..tralia 59 54 83 102 + 29 + 17 + 21 + 8 
Japan 523 530 526 435 +1,155 +1,629 +1,938 +2,356 

a IH) net exports; (+) net imports. 
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FAO PROGRAMS ON THE DEVELOPMENT 
OF FEED RESOURCES 

Dr. E. K. Poutiainen 

Animal Production Officer, The Animal Production and 
Health Division, Food and Agriculture Organization of 
the United Nations (FAO), Rome 

INTRODUCTION 

Increasing grain prices and rising pressures on land from 
an ever-increasing world population have resulted in a 
re-assessment of feed resources for the livestock sector. 
Not only are new feeds required which do not competewith mnlyanwfooneesbtthfeeds required mt 

be consistent with traditionally available productivity. 
The information about present and potential feed re-
sources, bth the conveotional and especially the non-
conventional ones, is inadequate to make the most 
efficient use of them. Nor does the available information 
give afirm basis fr feed policy decisions. 

The program on feed resources of the Animal Production 

and Health Division is devoted to find;ng more informa-
tion on locally available feeds by region and by country 
and to finding feed systems which make the best possible 
use of available feed resources. The following programs 
and activities have aspecial reference to the region of 
Asia and the Pacific. 

FAO TECHNICAL CONSULTATION ON 
NEW FEED RESOURCES 

An inventory of feed resources in terms of quantity and 
quality isthe first step towards more efficient and con-
trolled use of feed resources in a particular country or 
region. An important event in this respect was the FAO 
Technical Consultation on New Feed Resources held in 
November 1976, in Rome. The existing scientific know-
ledge on potential nutrient resources was reviewed and 
ways and means of processing and incorporating them 
into animal diets were thoroughly discussed. Since then, 
several activities have been initiated as a follow-up to the 
recommendations made at that meeting. 

INVENTORY STUDIES ON FEED RESOURCES 

There are two studies which have a special reference to 
the region of Asia and the Far East. 
An inventory of non-conventional feed resources A case 

study setting up a methodology, to be carried out in SriLanka. The basic objectives are 1) to make an inventoryby agricultural regions of the real quantitie3 and qualities 
of available by-products along with thei; prices, the trends 
of their availbility and the way they are at present utilized, 
2) to identify the constraints which limit their use, and 
3) to propose basic elements for further practical project 
foimulation. A similar study is already under way in Senegal 
in West Africa. 

Study on the non-conventional feed resources in APHCA 
countries The outline of this study will be presented by 
Dr. Devendra, who is carrying out the study. 

USE OF LOW QUALITY ROUGHAGES 

Following the FAO Technical Consultation on new feed 
resources, a detailed study was carried out by Dr. Jackson, 
India, on the technical and economical feasibility of differ
ent methods used in the treatment and utilization of straw. 
Based on the recommendation made in his report, a project 
has been developed for Asia and the Far East entitled "Reg
ional Program for the Use of Treated Straw in Animal 
Feeding." The potential participants are: Bangladesh, India, 
Malaysia, Pakistan and Sri Lanka. Eight institutes in these 
countries will be involved in comparing the most feasible 
methods of straw treatment and conducting feeding experi
ments on the effectiveness of the use of treated straw in feed
ing systems. The second phase will be the demonstration of 
the most suitable methods and feeding practices for the 
small farmers. The project iswaiting for final approval. In 
addition, a regional training course , financed by UNDP, in 
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India will be conducted on the subject "Straw Treatment 

and Use of Treated Straw in Animal Feeding." The 

countries in Asia and in the Far East are expected to send
 
participants to the training course. 


UTILIZATION OF AGROINDUSTRIAL 
BY-PRODUCTS 

Pilot projects have been developed in some West- 
African countries to study the more effective use of 
agricultural by-products in animal feeding. The program 
should be widened to cover other regions and countries, 
A need exists to develop similar field operations in APHCA 
countries based on the greater utilization of local agro-
industrial by-products in combination with other non-
conventional as well as conventional feeds. 

RECYCLING OF ANIMAL WASTE 

Recycling of animal wastes is of special interest to the 
densely populated areas of Asia and the Far East. As 

a result, a UNDP/FAO animal waste utilization project 
in the Republic of Singapore concerned with the treat
ment of pig wastes has been developed. 

Additionally, a comprehensive report has been worked out 
by aconsultant, Dr. Muller, on the techniques and methods 
currently available for the chemical, physical, and biolog
ical treatment of animal wastes to improve their nutritive 
value. The technical and economical feasibility of various 
processes has been tested, and recommendations have 
been made on the practical applications of available 
techniques as well as recommendations on further re
search that may be required. The report is to be printed 
during the first half of 1980. 

INTERCOUNTRY COOPERATIVE RESEARCH 
PROGRAM ON THE WATER BUFFALO 

The long term objective of the Water Buffalo Research 
Program is to use this animal more effectively at a 

small farm level than has been possible in the past. The 
available feed resources and the efficiency of feed utiliza
tion in buffalo with particular reference to crop residues 

and agro-industrial by-products will be investigated. A 
project formulation mission will be visiting the countries 
which may participate: Egypt, India, the Philippines, Sri 
Lanka, and Thailand, using the information gathered to 
prepare a detailed work plan. 

The feed resources program as briefly described above, 
has been focused on the new or so far under-utilized 
feed resources. However, we cannot restrict our work 

to non-conventional feeds. All possible feed resources 
sho- Ibe considered. More work is needed to improve 
pasture production and the use of fodder crops. Better 

coordination of livestock and cropping programs %.,ould 
be an important means of making better use of available 
feed resources in the APHCA region. 
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Country Papers 

Studies on Feed and Feeding of Livestock and Poultry with emphasis on 

1) Feed Industry 
2) Livestock Industry 
3) Government Regulations and Assistance 
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LIVESTOCK AND POULTRY PRODUCTION 
IN HONG KONG 

Country Paper 

INTRODUCTION 

Hong Kong, on the southeast coast of China, covers 405 
square miles. Cool dry weather prevails from September 
to April, otherwise the Territory is hot and humid. The 
mean annual rainfall of 2,169 mm (85 inches) :s mostly 
recorded during summer months. Typhoons car, be 
experienced from May to September. 

The topography is rugged and the soils are generally thin, 
acidic and low in nutrients. Only some 42 square miles 
can be classified as arable land, out of which some 17,150 
acres are farmed. Rice cultivation has now been gradually 
replaced by intensive vegetable production with an almost 
continuous cropping of 10,100 acres. No forage crop for 
animal feedstuff is grown in Hong Kong, except small 
plots of sweet potatoes, the vines of which are commonly 
fed to swine. 

Tl~ere is insufficient land for extensive grazing in Hong 

Kong and swine and poultry are the principal animalsKaisefongandThe swine and poultry ayarehepinip s 

rapidly in Hong Kong from a population of 371,400
rpdin ng fromkens o ,00Kong6,000an polto 
swine and 3,836,000 chickens in 1969 to 586,900 

swine and 6,349,000 chickens in 1979. Local swine 
production was valued at HK$357 million in 1979 
(US$73,000,000), and accounted for 25 percent of the 
total consumption of pork by a population of about 
5 million. Production of the poultry industry, including 
pigeons and quail, is worth some HK$361 million a year 
(US$74,000,000), and contributes about 65 percent 
of the total local consumption, 

POULTRY PRODUCTION AND MARKETING 

The local poultry industry is engaged mainly in the pro
duction of live broilers of the South China breeds. The 
meat of these breeds has a distinct flavor and taste, is 
tender, and is preferred by the Chinese in Hong Kong. 
Crossbreds with exotic breeds and local chickens are also 
commonly seen on local poultry farms. The average bird 
takes approximately 110-115 days to reach maturity 

(2.1 kg in weight). The size of poultry farms has in-
creased over the last 10 years from less than 1,000 to an 

raised for food. The swine and poultry industry grewbyrtiesathtmeopucs.Tecnuesbe 

average of 5,000 birds per farm, but poultry farms of over 
50,000 birds per farm produce the bulk of total production. 
Small farms are operated on a family basis and are main
tained at a !ow investment level. Large-scale operations 
are characterized by a high degree of mechanization, a 
high level of management and production efficiency, and 
a lower per unit production cost. 

The poultry farmers sell their chickens in two different 
channels as described below: 

Middlemen 

A poultry middleman come3to a farm to select and pick 
up the live birds at a pre-arranged price. The middleman 
re-sells the poultry to retailers and/or restaurants. The 
average gross profit margin receved by a middleman varies 

from 15 percent to 25 percent. The retailers then sell the 
live chickens to the end-users with a gross profit marginfrom 20 percent to 25 percent. End-users in Hong Kong 
frm2pecnto5pret.EdursiHngKg
live where they prefer to have the birds killed and dressed 

by retailers at the time of purchase. The consumers be
lieve that freshly killed birds have a better flavor. 

Wholesalers 

The larger farms usually prefer to deliver the live birds to 
a wholesaler. The wholesaler is paid a commission (4-5 
percent) when the birds are sold to the consumer. The 
selling price is usually determined by the ;aw of supply and 
demand on that particular day. These wholesalers will sell 

the birds directly to the retailers or restaurants. Generally, 
this system increases the financial returns to the producers. 
However, in both cases, the farmers will receive cash as soon 
as their products are sold. 

SWINE PRODUCTION AND MARKETING 

The local swine industry has become sophisticated and in
tensive in recent years due partly to the influence of the 
agriculturally advanced countries and partly to the com

petitive nature of the business. Approximately 90 percent 
of the existing national swine herds represent crossbreeding 
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of local sows with exotic breeds; the remaining 10 percent 
are pure lines of introduced stock. Larq,. White, Landrace, 
Duroc and Hampshire -'reedsare most popular at present. 
The locally produced pigs have achieved better carcass 
quality and are bringing higher prices for their producers 
than pork coming r,-om China. The average size herd is 
about 100 head, and there is a steady and definite trend 
towards larger farms. 

All pigs are sod at local markets for the supply of fresh 
meat. These piIs can be sold in various live- wtights from 
suckling pigs (used as roasters) to mature animals, averag--
ing 100 kilos. The pigs are sold for cash by two different 
systems, by middlemen or wholesalers similar to the 
marketing of poultry products. All pigs must be slaughter-
ed in Government abattoirs and examined by Health 
Inspectors. 

CONSUMPTION OF FEEDSTUFFS 

Almost all feedstuffs are imported from countries such as 
China, Thailand, Indonesia, United States of America, 
Canada, New Zealand, Australia, and Argentina. In 1979, 
the quantity of feedstuff imported amounted to 700,000 
metric tons. The breakdown of items isshown in Table 1. 
A greater portion of feed ingredients are grains especially 
maize. The major sources of protein are fish meal, meat 
and bone meal, and a wide variety of agricultural by
products. Most farmers mix their own feeds using either 
their own formulas or by formulas supplied by the Agri-
culture and Fisheries Department or by mixing grains 
with a protein, vitamin, and mineral supplement. This 
feeding system accounts for about 80 percent of the 
feed consumed, and the balance (20 percent) ismade 
up of Lomplete formulated feeds imported or manu-
factured locally. The food conversion efficiency is 
shown below: 

Poultry 3.0 - 3.50 
Swine 3.25- 3.75 

Production efficiency is variable depending on: feed 
quality, feed formulation, balancing the nutrient content 
of the ration with animal size and management program, 
and the health status of the herd. Since feed constitutes 
about 60 percent of the total cost of production, a small 
improvement in feed utilization will result in a large 
reduction in per unit cost. 

FEED MANUFACTURING INDUSTRY 

The local feed manufacturing industry isrelatively new 
and sophisticated. Two modernized feed plants and 
several smaller feed mills were established in the 1970s. 
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TABLE 1 Feedstuffs Imported to Hong Kong in 1979 

Item Metric Tcn 

Maize, unmilled 279,93? 
Wheat and maslina, unmilled 134,293 
Sorghum, unmilled 20,756 
Oats, unmilled 1,165 
Barley, unmilled 999 
Millet, unmilled 165 
Other cereals, unmilled 82 
Rye, unmilled 3 
Fish meal 7,426 
Feedstuff, prepared 104,460 
Wheat bran 95,400 
Oil-seed cake and meal 25,126 
Rice bran 5,786 
Pollard and by-product 9,478 
Meat or offals meal 3,041 
Copra-oil cake 97 
Vegetable product 19,470 
Cereal straw and husks 1,155 
Fodder roots, hay etc. 8,48c 
Feed waste 519 
Mineral feed 109 
TOTAL 717,951 

a Mixtvre of grains, especially whrat and rye. 

Keen competition between local manufacturers and feed 
importers keeps the prices of formulated feeds very close 
to those of self-mix feeds. Also, there have been improve
ments in the quality of feeds manufactured and it is 
expected that more and more farms will be switching over 
to formulated feeds in the 1980s, especially when the cost 
for farm labor becomes more expensive. The present 
production capacity of local feed manufacturers is about 
6,000 metric tons per month. Some are upgrading this 
capacity with the addition of new equipment. This will 
increase total production by 50 percent in 1980. 

SALE OF FEEDS 

Most feeds are delivered directly to farms by dealers. Al
though most feed producers have increased their discount 
rates for Cash Sales frc.m 1 percent to 3 pert.,nt, still 
about 90 oercent of the sales are on credit basis with a 
credit period of 30 to 45 days. Bad debts increase when 
swine and poultry prices are affected by excessively high 
imports. Thus, feed dealers have becom; more cautious 
about extending credit to farmers, ard this adversely 
affects the feed market. The outlook for 1980 depends 
on whether the market prices for swine and poultry can 
catch up with the increasing cost of feed. 



SERVICES OFFERED BY FEED PRODUCERS 

Farm services provided by feed producers have been very 
important. Most feed manufacturers and dealers provide 
veterinary services to help the farmers solve animal dis-
ease problems on a free-of-charge basis. Seminars are 
being held to discuss management, nutrition, disease 
prevention, and other problems. Experimental studies 
are being run to define the nutritional requirements for 
the local breeds under local conditions. The feed manu-
facturing industry in Hong Kong is making rapid advances 
in meeting the challenges facing the poultry and livestock 
i. dustry. 

GOVERNMENT REGULATI(GNS 

The Hong Kong government favors a general policy of free 
trade. There are at present, no legislative controls over 
feedstuff quality. With most feed ingredients sold by re-
tailers, there isno declaration of nutrient composition, 
such as the levels of moisture and crude protein. No 
l3gal action has been ,.aken against feed adulteration. 
Occassionally, fish meal or meat meal has been mixed with 
non-nutritive materials. Popular brands of concentrate 
feeds may also be sold under forged labels. Farmers may 
not be able to detect this because there are so many factors 
that may lower production performance. The only con-
straint imposed upon feedstuffs is related to health 
standards imposed to safe-guard the general public or 
local primary producers. 

GOVERNMENT ASSISTANCE 

The Hong Kong government, through its Agriculture and 
Fisheries Department, helps farmers achieve a better 
socio- economic standing through in-reased productivity 
and by the introduction of new and improved production 
techniques, equipment, and methods of management. It 
backs these services with adequate credit and marketing 
facilities. Agricultural development staffs work in close 
collaboration with livestock and poultry specialists to 
appraise farmers, as soon as possible, of technology ad-
vances and the results of local adaptive research. The 
development staff likewise acts as a vehicle for identify-
ing and transmitting local farming problems to specialists 
for investigation and resolution. 

Technical advice on feeds and feeding is provided to 
farmers through individual, small group, and mass 
approach methods. Individualized methods include 
farm visits which number 100,000 a year. Group 
approach methods include rourses of instruction, demon
strations, discussion groups, and organized farm visits. 
Mass media approaches include agricultural broadcasts 
and publications. 
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The government also provides afeed analysis service 
for farmers, purchasers, or feed mills to ensure feed 
quality and to prevent feed adulteration. Facilities are 
available for determining the moisture, crude protein, fat, 
crude fiber, ash, nitrogen free extract content, and the 
free fatty acid (rancidity) of oil bearing materials. Least
cost formulations, using linear programming, are issued 
on regular basis to primary producers. This has meant 
that the medium to large scale farmers who normally have 
their feed mixed on farms can benefit by reducing pro
duction cost without significant alteration of nutritive 
value an alatability of feedstuffs. This service has 
proven helpful when seasonal agricultural set-back in 
exporting countries cause price fluctuations. 

To meet farm credit needs, financial assistance is made 
available from funds administered by the A'jriculture 
and Fisheries Department. A total of $10 rillion is 
loaned to farmers each year as supervised credit at little 
or no interest. Over half of the loans are issued to live
stock farmers for the purchase of feedstuffs. This is a 
very successful loan program. 

Two farmer organizations in Hong Kong are concerned 
with the development of swine and poultry industries. 
One isthe Federation of Pig Raising Cooperative Soc
ieties which has a membership of 25 cooperative societies. 
Their main activities are to help individual farm members 
obtain government credit and undertake bulk purchase of 
feedstuffs and improved breeding stock. The other isthe 
New Territories Chicken Breeders' Association, whose 
objective is to promote the poultry industry in Hong
Kong. The agricultural development staff maintains close 
contact with these farmers' associations and gives vital 
assistance. 

OUTLOOK 

With an increasing population in Hong Kong and a rise in 
per capita income, there will be an increasing demand 
for fresh poultry and pork. Based on the present trends, 
local farmers will continue to expand their poultry and 
swine industries to meet these demands. However, the 
following problems may impede this growth: the rising 
costs of feedstuffs, labor, and other input items; the 

competition of swine and poultry markets from imports;and the environmental pollution problems caused by the 
improper disposal of poultry and swine manure. 



LIVESTOCK AND POULTRY 
PRODUCTION IN IRAN 

Country Paper 

Dr. Ahmad Abedian 

Agricultural Expxrt 
Agricultural Cooperative Bank 

Teheran, Iran 

GEOGRAPHIC LOCATION AND 
STATUS OF AGRICULTURE 

My country, because of its geographical and topographical 

location, is considered to be in one of the arid or semi

arid regions of the world. The presence of lofty moun-
tains and the varying climatic conditions as well as large 

tracts of plains and coastal areas have, however, enabled 

m/ country to produce awide variety of crops. We have 

the warm humid areas along our coast, burning deserts, 

and snowbound regions, which provide a variety of cli-

mates for the production of almost any kind of crop. 
Sometimes the difference in temperature between the 

hottest and coldest areas reaches 50 degrees centigrade. 

This situation, obviously, affects the sowing and 

raising of crops at different points in different seasons. 

For example, in the month of March, when some 

regions of the country are still frozen under a blanket 

of snow, in other areas crops are being harvested, and 

in others it is time to begin spring cultivation. The 

average rainfall in Iran is about 240 millimeters, 

fluctuating between 50 millimeters for some areas 

and 2,000 millimeters for others per year. 

The population's dependence on arfriculture is so great 

that most of the populption is concentrated along the 

banks of rivers, springs or Qanats (underground water 
channels) whero water for growing crops is readily 

available. It would not be out of place to point out that 
in the Persian language there are a large number of words 
"abad" or "abadi" which eloquently speak of vegetation 

and the presence of water. The antonym of these is 

"Biyaban" or wilderness or desolate areas. 

Generally speaking, despite varied climatic conditions 

which Iran offers to its population and which are con-

ducive to the production of tropical as well as torrid 

crops, the state of dairy farming is somewhat imbalanced 

in the overall agricultural economy of the country. The 

origins of this are found in the mismanagement by 
agricultural planners and the faulty agricultural policies 

of the past years. Our country has not been able to 

achieve self-sufficiency in many basic farm products 

such as wheat, barley, corn, meat, fats, rice, cereals, nor 

some kinds of fruits and vegetables although between 

1973 and 1976 the agricultural growth of Iran has averaged 
323 percent. 

During the course of the past year, since the success of the 
Iran Revolution, aseries of measures have been adopted on 

a multilateral front aimed at improving agriculture national

ly, and it is hoped that following these infrastructural 

development activities and the introduction of long-term 

as well as crash programs, that Iran's reliance on foreign 

markets will be rcduced gradually. 

Iran is also forced to strive hard to become fully self-suffi

cient in food production in view of the fact that today food 

is being used extensively as a political weapon and over

shadows all economic and social activity on a global scale. 

My country plans to overcome an acute shortage of water, 

a scattered rural population, as well as other physical 

problems through a rapid development of infrastructural 

facilities and the extension of welfare services through the 

appropriation of an ever-increasing volume of funds for these 

purposes. This would ultimately revive the almost-destroyed 

national agriculture and achieve a relative independence in 

certain commonly consumed items. Other national programs 

and a plan for indus, -ial development have been simultane

ously undertaken. These efforts include the Crusade for 

Reconstruction, the dispatch of teams to the rural areas 

to increase production and a general mobilization to improve 

agriculture. 

Dairy farming and cattle breeding, in keeping with the over

all unsuitable and faulty planning of the past, have suffered 

a great deal and are unable to meet the local needs. As a 

result of the unreasonable policies pursued in the past 

years, a major portion of the pasture lands have been des

troyed. Consequently, the country faces a considerable 

shortage of animal products and has to use billions of rials 

to import these goods to meet the local demand. 

Keeping this introduction in mind, allow me to outline 

briefly the nature of the duties and operations of the Agri

cultural Cooperative Bank of Iran in relationship to the 
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agriculture and dairy farming problems. The Agri-
cultural Cooperative Bank, which has 'een in existance 
for about 26 years, attends chiefly to the financial needs 
of the cooperative societies and unions, agricultural joint 
stock companies, farmers, and persons engaged in farming 
who have not yet had the opportunity to join rural 
cooperatives. Therefore, a major portion of the bank's 
operations involve loans to farmers, small land-owners, 
horticulturists, dairy farmers, cattle breeders, poultry 
farmers, honey and silkworm cultivators, fishermen, and 
owners of rural industries. It also attends to the finan-
cial needs of companies and institutions which are engaged 
in the production, conversion, or distribution of agri-
cultural goods. 

The bank's loans and credits are extended to cooperative 
and non- cooperative agencies in the form of long, 
medium, or short-term loans, or in the overdraft of 
accounts to cover current and essential agricultural 
expenditures. So far, the interest charged amounts to 
4 percent from cooperative societies, 3 percent from 
cooperative unions, 6 percent from individual members 
of the cooperative societies, and 8 percent from non-
members of a cooperative society. Interest chargeable on 
overdrafts is 10 percent. However, at the beginning of the 
current Iranian year (Mach, 1979), interest has been 
abolished completely from the national banking and 
monetary system in accordance with Islamic principles, 
and the bank charges only 1 percent by way of commiss-
ion. Such a system is unique indeed anywhere in the 
world. The duration of medium-term loans is 10 years 
and that of long-term ones, 15 years. 

During the 26 years that the bank has been in existance, 

it has granted more than 354 billion rials (about 5.5 billion 
U.S. dollars) which has been used by the farmers to 
meet the current agricultural expenditures, irrigation, 
planting of orchards and plant nurseries, dairy cattle and 
poultry breeding, construction of buildings and rural 
facilities, and other similar institutions. It has also granted 
loans totaling 65 billion rials, or about 18 percent of the 
bank's total loans expressly for purposes of dairy farming 
and cattle breeding and the acquisition of fodder for cattle. 
The "supervised projects", on the basis of which loans are 
granted to farmers on the approval of experts within the 
framework of the bank's technical supervision, were 
started in 1348 (1969), and since then more than 61 billion 
rials have been extended in the form of collective, joint 
or individual loans under the supervision of the bank to 
assist dairy farming and cattle breeding. 

In the field of dairy farming and cattle breeding in Iran, 
it might be said that despite the implementation of 1,314 
different projects by the Agricultural Cooperative Bank 
at a cost of 40 billion rials and allocation of other billions 
of money in the production of red meat and products, 
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the difficulty in obtaining fodder and cattle feed, the lack 
of supervision and quarantine controls, and the existance 
of a series of crippling laws as well as a tendency to make 
investments in non-productive fields, led to the creation 
of a situation where, despite the presence of all the necessar 
factors and a suitable econcmic atmosphere, our agriculture 
and dairy farming is faced with acute difficulti',:. 

Although a number of dairy farms are operating in various 
parts of the country, particularly around the big cities, the 
above-mentioned difficulties on the rne hand and a sharp 
increase in the demand for animal products on the other 
have made it difficult to meet local needs. 

According to available statistics, the added value of the 
dairy sector in 1358 (1979) was 150 billion rials on the 
basis of constant prices, which represents 35 percent of the 
total value of the whole agricultural sector of the economy. 

In light of this, it might be stated that the current food 
shortages in Iran, particularly in the field of dairy produc':s, 
are due mainly to insufficient veterinary services and tech
nical facilities, lack of attention to the need for improvenieni 
of the cattle breed, defective training prograinz, particularly 
in the field of preventive techniques of cattle diseases, 
concentration of production units around big cities, a dis
proportion in the price of animal products as compared to 
the finished cost and a lack of attention to the traditional 
means of cattle breeding. 
Attention is now being paid to correct these short
comings simultaneously with the introduction of basic 
and far-reaching reforms. Particular attention is being 

paid to agricultural planning. 

Allocation of free grants both in the form of cash and 
technical assistance, a revival of the traditional cattle
breeding methods, encouragement to grow more fodder 
crops, improvement of the breed of Iranian cattle, and 
assitance to veterinary and technical institutions, resur

gne o r ries i v of pastureansand a series of other measures are now under way. 

Obviously, in this connection we welcome and are willing 
to adopt the experience of other people and so we 
consider the current seminar to be highly useful and 
informative to us. 

In the way of food industries, we have in our country today 
only a few factories producing canned fruits and fruit 
juices, a few biscuit factories, milk pasteurization plants, 

flour mills, plants to produce luncheon meats, and a small 
number of bone and fish meal plants. It is, therefore, evi
dent that this country, which is virtually sprawling over 
a sea of oil, having a vast expanse of land and varied 
climatic conditions, suffers badly from an acute shortage 
of food and dairy products. 



The increasing 'rports of food products in recent years 

are silent but at the same time eloquent testimonies to 

this sad state of affairs. But before organizing our agri-
culture and dairy farming, we believe, we must first of 

all be aware of existing realities. I seek your pardon 
for dealing at length with our agricultural problems, 
but I am doing so in the hope that we can benefit from 
your expert opinions and views, 

During the past few years, some steps have been taken to 

improve things, but these are by no means sufficient. 

In the field of production and in certain fields of food 

industries, corrective measures have been taken, but 

in the fields of marketing of food products, little 
attention has been paid to standards, quality control, 

arid supply. 

At present, we have some wel-equipped dairy farms 

around Teheran and a few other major cities with 
large stocks of cattle and poultry. Most of these projects 
have been accomplished with the help of the Agricultural 
Cooperative Bank. But it must be pointed out that with 

the establishment of large agro-industrial complexes, the 
traditional agriculture and cattle breeding programs were 

abandoned in a most undesirable manner. 

A policy of rapid industrialization without an effort to 

provide incentives to the agriculturally-based rural 
populations led to a mass migration to the cities. Un-
fortunately, those who remained in the villages are 
faced with many problems. 

The shift to imports rather than indigenous production 

aimed at achieving self-sufficiency in food has resulted 

in the loss of interest of farmers in their profession and 

the few modern agro-industries and dairy and poultryf2-ms are in no way able to meet the national demnqds. 

In addition to this, we are ntow passing through a revolu-

tion which has generated a large number of other socio

economic problems. The need for the revival of agriculture 
even by employing the traditional methods and expansion 

of ddry farming on the village level with the help of the 
villagers themselves seems to be of utmost importance if 

we are to achieve a satisfactory level of production. 

However, this does not mean that attention should not 
be paid to the expansion of the existing or establishment 
of new agro- industries. With encouragement to the local 
farmers, cattle and poultry breeders, it is essential that 
they should be guided to employ modern techniques. We 

believe that we cannot find solutions to our problems unless 

we study closely where we went wrong in the past. 

We realize at the same time that we cannot do away with 
imports immediately because our agricultural and dairy 

problems can be solved only through the introduction of 

basic and far-reaching reform in the production system 
at the village level. At the moment, our other major 
problems also include marketing of food products, establish
ing service institutions and training of technical staff in 
various fields. 

These in turn, require the introduction of an efficient 

economic management of the existing possibilities for 

a better use of our potential. In the light of this very 

brief cutline of our problems, we shall certainly appreciate 

the views of experts attending this seminar, so that in the 

light of their experiences, we may be able to implement 

programs which would yield better and quicker results. 

Now, I would like to give a brief outline of the existing 
rules and regulations governing cattle and poultry 

breeders, ending with an outline of the bank's rules for 

the extension of loans. I have also attached a report on the 

imports of meat, eggs, milk, meat powder and fish meal 

and oilseeds together with the names of the exporting 
countries. 

General Regulations Governing Issue of Permits for Dairy 

Farms and Affiliated Plans 

Individuals and organizations, whether real or legal entities, 
or government or private companies who desire to establish 
dairy farms (breeding, fattening or maintenance of domestic 
animals, bees, fish or iaboratory and Ekin animals), or who 

desire to establish cattle breeding complexes or factories 

(chicken hatching, animal feed production or cold storage 

facilities for keeping animal protein) must submit the 

following documents: 

* 	 The original and a photocopy of the land title in their 
names or an officially registered lease from the owner 

for at least seven years. 

* 	 A lot or parcel map indicating the address. 

* 	 A map showing the number of the main plot of lar,.. or 
secondary plots as registered by Property Registration 

Department. 

* 	 A map of the village where the land is located showing 
its location after the approval of the Village Development 
Association and the local House of Justice. 

e 	 Holders of permits for the establishment of a dairy farm 
or the affiliated factories are required to create the 
installations according to approved plans and in the 

designated area. Before creation of such facilities as 
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required under the license, they are not entitled to 
transfer the land to anyone else. 

" 	 The nature and the number of cattle and the final 
capacity of each dairy farm, as well as food indust
rial plants, the area of the land, and the construction 
area shall be mentioned in the license, 

* 	 The license shall be valid for two years. 

" The applicants must appoint a person responsible 
for running the dairy farms and are also required 
to provide health facilities including appointment 
of doctors. 

" After the license is issued, the Veterinary De-
partment shall inform the local Governor General's 
office or the local municipality or other depart
ment of he Ministry of Water and Power to 
supply water and power to the dairy farm or 
affiliated factories. 

" The license holder of the dairy farm or affiliated 
factories has no right whatsoever to build con-
structions or establish installations other than 
those mentioned in the license. In thisco n n ec-
tion, he will be required to furnish the necessary 
guarantees, the specimen of which isavailable with 
the Veterinary Department. Any breach of this 
provision shall be dealt with in accordance withthe provisions of the guarartee. 

* 	 Before they are commissioned into service, the 

applicants shall contact the Veterinary Depart-

ment immediately on completion of the buildings

and installations of the factories so that experts 
can inspect these facilities, and if they are con-
structed in accordance with the approved plans, 
the expert consulted shall issue permission for 
its commissioning under the law. 

* 	 The license holder is required to take all the 
actions necessary for the construction or installa-
tion within the prescribed period of time. If a 
license holder, at the end of the duration of the 
license period has not taken any actions and has 
no justifiable reason, his license will be deemed 
to have been cancelled from that date, and the local 
Governor General's office, the local municipality 
and other departments will be informed accordingly. 

* 	 Where this manual does not cover the number of 
cattle, the distance of the proposed dairy farm or 
affiliated plant from the nearest dairy farm, the 
city limit or the satellite town, the village or the 
area of land and other documents required are not 
available, no license will be issued, 

0 	 Holders of temporary licenses for dairy farms will 
be allowed to expand their facilities provided they 
possess adequate land in proportion with the number 
of additional cattle. 

Dairy farms which have only temporary permits 
will not be allowed to expand. 

0 The holders of dairy farm licenses are required to 
enforce technical and health orders received bythem from the experts of the Veterinary Depart
ment and to take the recessary actions to remove 
existing defects within the prescribed period of time. 

* Cancellation of a dary farmers license will rest withthe Veterinary Department. 

Regulations Governing Cow Dairies 
a The number of pure-bred milk cows in the newly 

established commercial dairy farms should not be 
less than one hundred. 

the m allest and u i t ( on hund red) is h e t 
of the smallest dairy unit (one hundred) is deter
mined as follows, and the size of bigger dairies 
should be calculated accordingly: 

Land needed for the construction of building andestablishment of installations must be 1.5 hectares,
and land required for the cultivation of fodder crops 
must be at least 20 hectares. 

Note: The application for the establishment or expansion 
of dairy cow herds must receive certificates from the local 
Agriculture Department showing availability of sufficient 
quanti , of water for cultivation of fodder crops or a 
certificate from the provincial Department of Protection 
of Water Resources showing that a well may be drilled to ensure a sufficient supply of water for the said crops. In 
the absence of these certificates, the Veterinary Department 
will be entitled to make its own inquiry from provincial 
authorities. 

.The minimum distance between each newly estab
lished cow dairy from other dairy establishments,
 
the city limits, and the satellite towns should be
 
between 150 meters and 1 kilometer.
 

0 	 Installations required for one hundred pure-bred 
milk cows varies between 1680 square meters and 
1830 square meters of covered area and 1960 
square meters open area. For each cow, an area of 
16.6 to 17.2 square meters covered and uncovered
 
area, respectively, isneeded.
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* 	 Temporary licenses for dairies are issued for a 
minimum of 20 head of pure-breds, 30 head 
of cross-bred, and 40 head of local bred cows. 

Regulations Governing Establishment of Sheep Farms 

" 	 When sheep are moved from place to place during 
winter and summer seasons (in the rural areas) 
the following regulations shall apply. 

" 	 The number of milk producing and breeding 
sheep in newly established sheep farms shall not 
be less than 250 head. 

The minimum land required for the establish
ment of the smallest sheep farm (250 mi!k 

producing and breeding sheep) shall be deter-

mined in the following manner and shall serve 

as the basis for calculations for larger farms. 


The land needed for the construction of building 

and the Establishment of installation for one unit 

of sheep farm with 250 heads of sheep is2500 

square meters, and the area required for raising
 
fodder crops shall be at least five hectares. In 

other words, for each 50 head of sheep at least 

one hectare of land isrequired to produce 

fodder crops. Therefore, applicants desiring
 
to give ready fodder to sheep for four or five 

months in a year (depending upon regional 

conditions) and to use pastures for the res, 

of the year, must have at least half a hectare of 

land for every five head of sheep for the pro-

duction of cultivated fodder crops. 


* 	 The minimum distance between sheep farms and 
the city or village limits should be between 150 
meters and/or 1 kilometer. 

* 	 Each sheep must have 1 square meter covered 
area, 2 square meters open area. Storage and 
milking space should be at least 5 square meters. 

0 	 For farmers able to maintain at least fifty head 
of sheep in hygienic condition, temporary 
permits are issued, 

Poultry Breeding 

Since the minimum number of birds and the minimum area 
required depends on breeding and maintainance conditions, 
these regulations can be summarized as follows: 

* 	 Breeding of chickens for meat purposes requires 
a fully automatic coop for at least fifteen thousand 

birds. One square meter of floor space must be 
provided for each 15 birds and the coops should be at 
least 25 meters apart. 

* 	 Maintainance of chickens for meat purposes shall 
be in open coops of ten thousand each. One square 
meter of floor space must be provided for each ten 
chickens and the coops should be separated from 
each other by at least 12 meters. 

" 	 It iscompulsory to house turkeys and ducks in closed 
and fully automatic coops of two thousand birds. One 
square meter of floor space must be provided for each 
four birds. The minimum distance between coops 
should be 25 meters. 

* 	 Breeder hens must be housed in closed, fully auto
matic coops of three layers for thirty-five thousand 
birds. One square meter of floor space must be 
provided for each 24 birds. 

Breeder hens must be housed in closed and fully 
automatic coops for at least 10,000 birds providing 
one square meter of floor space for each eight birds. 

Breeder hens must be housed in open coops for at 
least 8,000 birds providing one square meter of 
floor space for each seven birds. 

* 	 Breeder hens must be housed in closed, fully 
automatic, three layer coops for fifteen thousand 
birds providing one square meter of floor space for 
each eight birds. In a system without racks, 12,000 
birds with seven birds per square meter of floor space 
isacceptable. 

Temporary Permits 

0 	 When chickens are raised for meat purposes, there 
must be a minimum of 2,000 birds in each phase. 

* 	 Pure bred breeder hens used for producing hatching 
eggs must have a minimum of 6,000 birds in each phase. 

0 	 Chickens used for producing hatching eggs must 
have a minimum of 2,000 birds in each phase. 

* 	 Broad hens must have a minimum of 2,000 birds in 
each phase. 

REGULATIONS GOVERNING 
CREDIT AND BANKING 

As stated above, the Agricultural Co.operative Bank of Iran 
and the Agricultural Development Bank were amalgamated 
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following the Iranian Revolution and operate under the 
name of the Agricultural Bank of Iran. It is charged with 
the task of channeling all financial assistance in various 
forms to the operators of dairy, poultry and animal 
feed projects. 

Long-Term Loans 

These loans are granted for the implementation of basic 
projects in the field of dairy and poultry farming to 
cover the cost of installations, water and power supply, 
machinery and equipment, acquisition of cattle and 
feed, and all other current expenditures essential for 
full aid complete implementation of the projects. 

duatioThe epamenofthee lans s btwen eght 
and ten years, with the first installment beginning in the 
second or third year. The interest charge on these loans 
is six percent to members of the cooperative societies 
and eight percent to non-members plus one percent 
for bank commission on the total amount. Under the 
new system, interest is to be eliminated completely and 
only a very nominal service charge will be levied from 
those who receive loans. The exact amount of this 
charge has not yet been determined. 

Medium-Term Loans 

These loans are intended to be used for maintenance 
of facilities; purchase of equipment; purchase of milklshows, uffa purchase- bre ; rchike f cing 
coss buffa, mseep, pre brpdithicnt orsoaf s 
purposes. It must be repaid within two to five years
and the rate of interest is the same as for long- termloans. 

Short-Term Loans 

These loans are extended for the purchase of sheep and 
calves for fattening purposes, chicken for meat, andcattle and poultry feed as well as some current 
expenditures. 

It might also be mentioned here that the bank also extends 
overdraft consideration to dairy and other farmers, which 
can be withdrawn from time to time at an interest rate of 
12 percent. Of course, this privilege is available only to 
farmers who have established a ieputable credit rating 
with the bank. Unlike other loans which are earmarked 
for specific purposes designated by the bank, there is no 
supervision over the expenditure of the amount over-
drawn from the current accounts. 

Conditions for Loans for Dairy and Poultry Farming 

The applicants for government loans and credits must
 
fulfill the following conditions:
 

0 Possession of valid permit for a dairy or a poultry farm 

in accordance with the laws mentioned above. 

0 	 Ability to mortgage property which must be judged
 
by the bank's evaluators to be twice the amount of
 

the an.Ts e ty to be an t h ount f 
property can bar b o f 

property, buildings, or orchards. 

However, som..times loans are granted on the personal guarantee of the applicant or some other reliable person to the 
extet of 1 millin rsoabot100,000 peso 

0 	 Ability to pay one percent of the total amount of the
 
loan as a service charge at the time of making applica
tion for the loan. If the amount of the loan approved 
is less than that applied for, the bank refunds the 
balance of the 1 percent service charge (after deducting 
its 1 percent) to the applicant. 

0 	 Proof to relevant government departments that there 

is no claim against the land on which the project is 
to be implemented or which has ben offered by way 
of mortgage. 

Before the loan is made to the applicant, a bank official
visits the site and inspects it from the point of view oflocation, availability of health facilities, capacity, etc. 

He will also substantiate the need for which the ,oan isintended and makes his report to the province brqnch or 
to the head office (determined by the amount of money 
involved), and afinal decision is made by these authorities. 

The approved loan is put into a special account, and therecipient is allowed to draw from it gradually as funds are 
needed under the supervision of the bank. Therefore, atevery stage it is ensured that the loan is spent for the purpose 
for which it has been extended. 

Non-Cash Assistance to Dairy and Poultry Farmers 

The non-cash assistance such as giving tractors, fodder 
material, water and power, etc., is also governed by similar 
rules and regulations. The needs of the applicants are 
carefully assessed by the bank and quotas are determined 
for each farmer according to these needs. 
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LIVESTOCK AND POULTRY
 
PRODUCTION IN MALAYSIA
 

Country Paper 

THE ANIMAL FEED INDUSTRY 

Domestic Availability and Utilization of Feedgrains and 

Other Feedstuffs 

Agricultural crops, by-pioducts and agro-industrial 
wastes including those by-products from the processing 

of ;mported raw materials some of which are extensively 

utiiized are available in Malaysia. Tapioca, forage grasses, 

rice bran, wheat middlings, brewer's grains and yeast, 

sago waste, palm kernel meal, coconut cake, fish meal, 

and molasses fall into this category. 

Large quantities of some feed materials that have poten-

tial use as animal feeds are also available. Presently, the 

use of these materials in animal diets is limited. Addi-

tional research is needed to determine better feeding 
programs to utilize these materials. These include pine-

apple waste, paddy straw, palm oil sludge, palm press 

fiber, sugar cane tops and bagasse, poultry manure,rubbr sedoco malandpod an shels.Sourcesrubber seed meal, and cocoa pods and shells. 

Land development in Malaysia has always been 

oriented toward rubber and oil palm production. 

As such, the country produces few or no feedgrains 
for the animal feed industry. There is no national policy

for hendutryniml fedThee i nonatona poicy 

on feed crop production. Because of this, feed crops 
like maize, soybean, groundnuts and sorghum have been 

used in existing agricultural programs in the following 

manner: 

* 	 as a catch crop associated with rubber cultivation, 

* 	 as an off-season crop in single-cropped paddy 
areas, and 

" 	 as an "Interim" crop at the initial stages of new 

land development for rubber and oil palm projects. 

There are over 10,000 hectares of land in Malaysia planted 

with maize, soybean, and groundnuts, and nearly 30,000 
hectares under tapioca cultivation. The production of 

these crops is intended as a food source for human con-
sumption and apart from tapioca chips and waste, 

negligible amounts of these feed crops are being used in 
the animal feedmilling industry. 

The lack of an aggressive feed crop production program 
in the country is attributed to several factors, such as: 

0 	 low income returns per hectare of feed crops as 

compared to rubber, oil palm, cocoa, or coffee 

(this element of comparative advantage is a 

deterrent in the large-scale plantings of feed 
crops) 

0 	 limitation of suitable land for food crop 
production 

0 	 agronomic factors, such as low yields, etc. and, 

0 	 competitive use for human consumption. 

of fodder available for ruminant feeding are 

first, from natural or traditional grazing resources such 

as waste land, roadsides, fringes of single-crop paddy 

areas, under rubber, coconuts, and oil palm trees on 

large estates; second, the establishment of pastures and 
grasslands; and third, by-products from crop production,
such as paddy straw, rice hulls, etc. 

The major source of fodder for ruminants may result from 
good management of well established artificial grasslands 

used for the production of high quality forage. There are 
eight cattle ranches run by the National Livestock Develop

ment Authority. These ranches contain over 12,000 
hectares of land cleared and planted with suitable grasses 
and legumes. A grass meal plant used for pelleting guinea 

grass was established in 1975. 

Large tracts of virgin land are available but are unsuitable 

for pasture development due to several reasons. Some of 

these are the local topography, the soil and location 

barriers, and the high input cost of clearing. These con

ditions make the potential returns marginal and unattrac
tive to investors. 

Presented at the APHCA - FI Workshop, Manila, Philippines, January 22-24, 1980. 
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Until recently, pasture production in Malaysia has been 
almost entirely based on N-fertilized grass pastures. 
However, legume-based pastures which need relatively 
small amounts of fertilizer requirements could become 
an increasingly popular source of feed for meeting the 
nutrit.onal needs of ruminants. 

Agricultural by-products and agro-industrial wastes, 
used extensively in this country for animal feeds, include 
rice bran, coconut cake, palm kernel cake, fish meal, 
milled bran and pollard, and molasses. Local production 
of these feed materials in 1977 is given in Table 1. 

TABLE 1 The Production of Products Usable as 
Animal Feedstuffs (Peninsular Malaysia) 

Product 1977 

(metric tons) 

Coconut cake 41,512 
Rice bran and polishings 65,353 
Tapioca refuse 107,175 
Milled bran and pollard 115,789 
Fish meal 11,928 
Palm kernel cake 183,700a 

TOTAL 525,457 

Source: Department of Statistics, Malaysia 
aExtracted from "Utilization of Feedingstuffs from the Oil 
Palm", by C.Devendra, 1977. Proceedings on Feedingstuff
for Livestock in South-East Asia Malaysian Society of 
Animal Production inSerdang, Selangor. 
Note: Molasses, limestone, sago refuse, and oyster shell are 
also being produced but insmall quantities. As statistics
about this are conflicting, they are not being added to the 
above list. 

While the locally produced rice bran and coconut cake are 
extensively used by local feedmillers, much of the country's 
total requirements for these products are still being met 
through imports (Tables 2, 3, and 4). However, it is ex-
pected that the local production of rice bran, palm oil, 
palm kernel meal, and coconut cake will increase in the 
coming years, due to the expanding production of paddy 
rice and the increased cultivation of oil palm and 
coconuts. 

Agricultural by-products and industrial wastes, not 
presently used extensively for animal feeds include oil 
palm by-products, such as palm press fiber and palm 
oil sludge or effluent, paddy straw and rice hulls, 
pineapple wastes, sugarcane by-products (cane tops and 
bagasse), rubber seed meal, animal by-products (e.g. meat 
and bone meal, blood meal, poultry litter), and cocoa pods 
and shells. Considerable quantities of these by-products 
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TABLE 2 Imports of Animal Feedstuffs into 
Peninsular Malaysia, 1977 

1977 
Quantity Malaysian 
(metric Ringgit 

Commodity tons) (000) 

Maize 391,794 122,496.3 
Rice bran 110,780 25,005.6 
Other brans 1,677 444.1 
Rice broken ........ 

Soybean oil cake 81,966 49,499.4 
Coconut oil cake 12,046 2,847.9 
Groundnut (Peanut) oil cake 20,257 9,837.6 
Gingelly (sesame) oil cake 1,822 677.1 
Other vegetable oil cakes ........ 
Palm kernel cake 5 1.2 
Fish meal 17,284 8,364.1 
Prawn dust, etc. 134 28.6 
Meat meal 9,305 6,439.7 
Meat offals (meal and flours) 30 20.4 
Skimmed milk 6,031 5,944.6 
Tapioca refuse 3,686 430.4 
Sgo refuse ........ 
Cereal and fodder, straws, 23,124 1,066.8 
husks, ears, etc. 
Other vegetable products/ 33,276 23,258.2 
oil/cakes beat pulp/forage 

TOTAL 713,218 263,362 

Snurce: Ministry of Agriculture 

are available, but currently many of these products are 
wasted or used as fuel. Factors underlying the inadequate 

utilization of these by-products as feeds are: 

* 	 limited appreciation of their potential value, 

0 	 seasonal supply, 

0 	 no effective guidelines for their use have been 
established, and 

* 	 lack of research on the utilization of these products 
in animal feeding systems. 

The potential of these by-products as a feed source for 
animal feeding, particularly for the ruminant sector, is 
enormous, considering the vast quantities available. The 
efficient utilization of agricultural by-products and 
agro- industrial wastes as animal feeds would reduce 
the dependence of Malaysian farmers on imported pro
ducts. However, their large scale utilization in animal 
feeding still awaits greater research and the development 
of appropriate technology. 



TABLE 3 Imports of Animal Feedstuffs The figures for volume and value of imports of animal 
into Sabah, 1975 

1975 

Agricultural Station of Sabah, 1975 

Quantity Value 
(metric C.I.F. 

Type tons) ($) 

Cereal straw and husks 
unprepared or chopped 0.05 115 

Fodder roots hay and 
similar forage products 83.96 28,217 

Maize ears of grain and 
maize leaves 85.04 39,935 

Other vegetable products 
for animal feed N.E. S.a 4,363.60 2,257,038 

Rice bran 1,676.04 477,336 
Other brans, sharps, etc. 

of sifting or legumes 1,751.05 892,431 
Coconut oil cake 53.44 17,765 
Grou.,i uts (peanut) 

oil cake 21.79 12,356 
Soybean oil cake 133.35 76,906 
Oil cake and other 

residues of vegetable 
oil excluding dregs 13.42 3,676 

Prawn dust 12.93 6,176 
Fish meal 122.89 107,257 
Meat meal 38.74 23.368 
Greaves 0.48 111 
Flour and meals of meat 

and offals 0.29 652 
Flour meals of fish, 

crustacean, etc. 7.50 5,599 
Coffee husks and skins ........ 
Cocoa shells, husks, skins 

and waste ...-.... 

Tapioca refuse 7.02 2,306 
Other beet pulp, bagasse, 

dregs, and waste residue 15.83 8,440 
Sweetened forage and 

other preps. for animal 
feed 34,948.66 19,687,979 

TOTAL 43,336.08 23,647,663 

aN. E. S. - Not elsewhere specified 

Source: Department of Statistics 

TRADE IN ANIMAL 
FEEDGRAINS AND FEEDSTUFFS 

Imports 

To meet domestic requirements, Malaysia imports 

about 50 to 55 percent of the total annual feedstuffs 
naeded. 

feedstuffs into Peninsular Malaysia, Sabah, and Sarawak 
are given in Tables 2, 3, and 4, respectively. The quantity 
of animal feedstuffs imported into Peninsular Malaysia 
has been steadily increasing at a rate of 10 percent 
annually. In 1977, some 713,000 metric tons of animal 
feedstuffs, valued at over $260 million Malaysian Ringgit 
(or $120 million US) were imported. Of the total feed
stuffs imported, maize isthe most important (about 
50 to 55 percent), followed by rice bran (16 percent), 
and soybean meal (11 percent). From 1971 to 1977, 
there has been a marked increase in the import of protein 
concentrate feeds. The importation of soybean meal 
increased by 400 percent and fish meal imports doubled. 

Substantial quantities of maize are imported from Thailand 
(65 percent of total maize imports) and also from Argen
tina. Australia isthe major supplier of cereal straw, husks, 
and meat meal. Fodder, hay, roots and forage products 
are imported largely from China, which also supplies 
substantial amounts of other vegetable products for 
animal feeds. Rice bran is imported from Burma, India, 
and Indonesia. Thailand and Indonesia supply over 75 

TABLE 4 Imports of Animal Feeds Into Sarawak, 1977 

1977 
Quantity Malaysian 
(metric Ringgit 

Item tons) ($) 

Rice bran 7,190.32 1,773,105 
Cereal veg., bran, pollard, 

sharps, etc. 5,216.70 2,050,047 
Copra cake 2,276.88 777,923 
Other oilseed cakea 6,054.52 3,919,426 
Maizeb 29,344.26 10,680,336 
Meat a.id fish meal 1,932.26 1,866,378 
Sweeteted forage and other 

animal feed preparations 

(compound feeds) 36,790.36 20,760,592 
Animal fe.ds N.E.S.c 2,647.84 916,081 

TOTAL 91,453.34 42,743,888 

alncludes oil cake of other residues of vegetable oils excluding oil 
cake of groundnuts (peanuts); of soybeans; and of gingelly (sesame). 
blncludes maize unmilled and maize for animal feeding. 

Cincludes fodder roots hay and similar forage products; maize ears 
of grain and maize leaves and other vegetables products for 
animal feed N.E.S. 

Note: N.E.S. - Not Elsewhere Specified; 1977 figures are preliminary 

Source: Department of Statistics 
Agricultural Statistics of Sarawak, 1977. 
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percent of the coconut oil requirements. Nearly 23 per-
cent of the supply of soybeans comes from Brazil, Good 
protein sources of fish meal are imported from Thailand 
each year. 

Of the total animal feedstuffs imported in 1977, about 
49 percent of the volume came from the ASEAN 
countries. Most feedstuffs imported into Sabah and 
Sarawak come from Peninsular Malaysid and Singapore. 

Exports 

As with imports, the volume of exports has been growing 
steadily over the years. From Table 5 it can be seen that 
213,000 metric tons of feedstuffs were exported. "Ex-
ports" to Sabah and Sarawak totaled about 18 percent 
of all exports of feedstuffs from Peninsular Malaysia, 
and 20 percent went to Singapore, where they were 
diverted te other countries. The major export item 
over the past two years has been palm kernel cake. 
This amounted to nearly 78 percent of total exports in 
1977. The Netherlands is the biggest market for palm 
kernel cake, while Germany ranks second. Another 
item of growing interest in terms of exports is sweetened 
forage and other vegetable products. These are primarily 
exported to Sarawak and Sabah. The volume of exported 
animal feedstuffs totaled about $64,000 Malaysian Ringgit 
(or $30,000 US) in 1977. 

THE ANIMAL FEEDMILLING INDUSTRY 

Background 

The rapid development inthe livestock indu: :ry, parti-
cularly in the swine and poultry sectors, over the past 
20 years has been due in part to the complementary 
establishment and growth of the animal feedmilling 
industry. The feedmilling industry has grown most 
rapidly in the past ten years to an estimated annual 
turnover of some $250 million Malaysian Ringgit 
(or $115 million US) today, 

The amount of capital commitment that has been invested 
into the feedmilling industry proper over the years is 
estimated at over $60 million Malaysian Ringgit. About 
1800 people work in feedmilling operations throughout 
the country. 

Production 

There are about 59 commercial feedmills in Peninsular 
Malaysia (or a total of 65, inclusive of those in Sabah and 
Sarawak). Also, there are at least an additional 100 smaller 

TABLE 5 Exports of Animal Feedstuffs from 
Peninsular Malaysia (1977) 

1977 
Quantity Malaysian 
(metric Ringgit $ 

Feed Item tons) (000) 

Maize (unmilled for animal 

feeding) 548 120.1 
Rice bran .... .... 
Other brans 4,218 1,440.1 
Rice broken .... .... 
Soybean oil cake ........ 
Coconut oil cake * 

Groundnut (peanut) oil cake 28 11.5 
Gingelly (sesame) oil cake ........ 
Palm kernel cake 166,784 45,394.6 
Fish meal 3,670 1,058.8 
Prawn dust, etc. 1,536 284.7 
Meat meal ........ 
Meat offals (meal and flour) 40 15.4 
Skimmed milk 54 72.8 
Tapioca refuse 65 13.2 
Cereal and fodder, straws, 

husks, ears, etc. 484 65.3 
Other vegetable products/oil 

cakes, beet pulp/forage 28,798 15,118.3 
Sago refuse 6,855 172.3 
Other vegetable oil cakes 124 64.6 

TOTAL 	 213,214 63,831.7 

Insignificant 

Source: 	 Statistical Digest 1975 Ministry of Agriculture.
Import Export Trade in Food and Agricultural Products, 
Peninsular Malaysia 1977, Ministry of Agriculture 

operations throughout the country whose production 
figures are not available. Industry sources indicate an 
overall production capacity from these 59 feedmills at 
just under one million metric tons annually. Of this 
capacity, nearly 80 percent is attributed to 27 large fe ;d
mills having production capacities of 1000 metric Lor.s or 
more per month, based on two shifts. 

The total production capacity of feedmills in 1978 is 
estimated at 980,000 metric tons per annum (based on 2 
shifts) and the production of compounded feeds is 445,000 
metric tons as indicated by the Department of Statistics. 
Thus, the average operating level of feedmills is at 45 per
cent of full production capacity. However, bigger feedmills 
(with 5000 metric tons per month capacity) achieve higher 
utilization rates, 70 percent or more, compared to the 
small feedmills. 
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Of the 59 feedmills, only 19 mills are members of the Plant expansion programs have recently been undertaken 
Malaysian Feedmillers' Association, and they account by some feedmillers. This will increase the feedmilling 
for approximately 60 percent of the total national industry's production capacity by 23,000 metric tons 
commercial feed sales. Figures from the Department annu0!Iv. 
of Statistics reveal that prep&.red animal feedstuffs 
manufactured by feedmills for pig and poultry ave.age 
only 44 percent of the total amount available for Level of Technology 
domestic utilization for the period between 1970 to 
1976 (Tables 6 and 7). This shows that self-mixing Feed manufacturing facilities range from modern milling 
plays a large role in the feedmilling industry. The trend equipment in a few of the larger mills to outdated, even 
towards self-mixing on farms has in fact risen in re- primitive mill equipment at many of the small mixing 
cent years because the quality of compound feeds is plants serving a few farmers. The latter group has minimal 
not consistent due to the absence of government quality investment in asimple two ton per hour mixer which 
controls. enables the farmer to produce feed for his own use, some 

sales and custom mixing for his neighbors. The biggest 
feedmillers use computers in deriving and formulating the 

TABLE 6 Production of Prepared Poultry and Swine most profitable diets involving several variables. One 
Feeds in Peninsular Malaysia feedmiller is using linear programming techniques to 

carry out feed formulations on a periodic basis. Apart 

Poultry Feeds Swine Feeds Total from a handful of these large feedmills that utilize com-
Year (metric tons) (metric tons) (metric tons) puters for ration formulation, including punch card control 

systems, most of the feedmills possess only simple equip

1968 97,880 100,780 198,660 ment consisting of hammer mi!ls and vertical batch mixers 
1969 104,780 125,280 230,060 with proportioning, conveying, and bagging executed 
1970 121,350 152,080 273,430 manually. In recent years there has been a trend toward 
1971 127,825 158,926 286,731 the installation of pelleting machinery among large feed
1972 123,427 144,049 268,376 mill operators. 
1973 162,099 130,152 292,251 
1974 139,102 113,156 252,258 
1975 191,900 123,156 315,056 Credit Service 
197 241,311 148,476 389,787 
1977 272,311 113,851 386,162 One of the outstanding features of the animal feedmilling 
1978 314,713 130,135 444,848 industry isthe provision of credit services that are made 

available to poultry and swine producers. According to 
Source: Annual Industrial Statistics industry sources, credit extended to farmers for purchas-
Department of Statistics, Malaysia. ing feeds is reported to be in excess of $80 million (MR). 

TABLE 7 Local Production, Net Imports and Availability of Animal Feedstuffs for Domestic Utilization: 
Peninsular Malaysia, 1971-1977 

Quantity of animal feedstuffs 
(metric tons) Production of 

locally produced 
Total availability
of locally pro-

Percent of the total 
utilization of local 

Net feedstuffs duced feedstuffs feedstuffs 
Year Imports Exports Imports (meti ic tons) (metric tons) 

1971 413,877 39,857 374,020 347,231 621,251 56 
1972 420,416 83,433 336,983 398,531 735,514 54 
1973 382,208 107,094 275,114 408,867 683,981 60 
1974 455,960 102,246 353,714 403,181 756,895 53 
1975 541,974 185,100 356,874 410,297 767,171 53 
1976 534,855 157,569 377,286 486,546 863,832 56 
1977 713,218 213,214 500,004 525,457 1,025,461 51 
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Generals'i" nredit services are also available to dealers or 
agents in vErying proportions. The financial strength of 
big mills in giving farmers Ion( term credit enables them 
to get a higher price for their products. The credit limits 
for each client are awarded on an individual basis, 

Credit terms normally range between 30 to 60 days for 
poultry feeds, between 120 and 1P,0 days for swine feeds, 

and 30 to 45 days for raw feed materials. Length of time 
for credit varies with each marketing or distributing out-
let. With direct sales to farmers, the time period is normally 

long. With retailing outlets a short time period isgiven, and 
for the agent, dealer, or wholesaler, a medium time period is 
generally approved. Good marketing strategy and credit 
control enables big mills to generate high volume at less 
than one percent loss in bad debts. Small mills suffer from 
small market coverage, selling only to neighboring farms 
and incur a loss in bad debts of 6 to 10 percent due to 
poor credit management. 

MARKETING 

Procurement of Raw Feed Materials 

While some large feedmill operators import their own raw 
feed materials, others obtain their supply of raw materials 
through affiliated feedmill companies stationed in Singa-
pore. This has been the traditional practice due to the 
fact that Singapore has better port and handling facilities 
and has access to a wide communications network for 
purchasing feed commodities. Some small feedmillers 
and self-mixers purchase their raw materials from other 
dealers or agents in Singapore or locally. Generally, most 
feedmills maintain inventories to meet their requirements 
for two or more months. Locally produced materials are 
not normally purchased directly by the feed mills but are 
supplied by contractors. 

Bulk handling and storage facilities of raw materials at 
ports are lacking, although the installation of new port 
facilities for bulk handling, including storage and trans-
port facilities for several feed grains, isbeing seriously 
considered by one or more Port Commissions in the 
country. 

To date, bulk feed distribution systems for transporting 
of feed to and storage at the producers premises is 
lacking, although new technological innovation and 
automation at the farm level have induced several 
producers and some large feedmilling operators to con-
sider the adoption of such systems as a means to 
reduce feed costs. 
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Pricing 

There isno government legislation which controls the 
pricing of finished feeds in Malaysia. Every feedmiller 
competes freely and prices ire allowed to fluctuate. 
Individual feedmillers adjust prices from time to time to 
reflect changes in raw material costs. A mark-up of
 
one percent over bank interest rates isassessed those
xeddcei.Adtoa akuso.icut 

depend on the credit standing of the buyer and his
 
rapport with the dealer or agent.
 

Marketing C ,annels 

The distribution of prepared animal feeds is normally con
ducted through three channels: 

(1) Direct sales (to farmers) 
(2) Wholesalers (dealers/or agents) 
(3) Retailers 

The simplest distribution system is one represented by the 
small on-farm mixer with the simple mixing equipment 
who sells small amounts to neighboring farms. This type 
of marketing is to a large extent conducted by small feed
millers. Large feedmilling operations have a distribution 
network operated by distributors or wholesalers who 
service the producers themselves as well as retailers. Where 
proximity permits, the mill i. ay service retailers directly. 
Very few big mills engage in direct sales to producers and, 
when they do, these are limited to selected big producers. 
About 60 pLrcent to 80 percent of the finished feeds from 
big feedmills is handled through the wholesale network, 
where selecteJ middlemen operate as dealers or agents in 
each region. Small retailers in village areas, such as sundry 
shops, normally service small backyard poultry producers 
whose requirements for commercially prepared feeds are 
estimated at about 80,000 metric tons annually. 

The wholesale network incurs asmall amount of bad 
debts. They are rich, well established trading houses and, 
in most cases, act as the sole distribution source in each 
region. They are the main outlets for big mills in different 
regions. They require only short to medium credit terms. 

Sundry or provision outlets are an important retail outlet 
for poultry feeds. They incur few bad debts and have 
short credit terms. 

The distribution of finished feeds is almost entirely in 
paper bags or fiber sacks. Products from feed mills are 
generally sold in 50 kg. bags. The majority of feedmills 
appear to concentrate their sales in the regio.i where they 
are located. 



The distribution network of finished feeds in Malaysia isdiagrammatically represented below: 

BIG FEEDMILLS 

DIRECT SALES 	 Low percent 
TO PRODUCERS 	 to selected 

and big 
producers 
only 

DISTRIBUTORS 60 to 80 
OR percent 

WHOLESALERS 	 to selected 
and regular 
middlemen 
(dealer or 
agent) in 
each region 

RETAILERS 

Market Potential 

Domestic production, net imports, and total availability 

for domestic utilization of animal feedstuffs isshown in 

Table 7. In 1977, about 1.03 million metric tons of 

animal feeds were consumed by the livestock sector. 

Several bold and dynamic developmental livestock 
programs for intensifying production are anticipated in 
the next ten years. The goal is to make the country more 
self-sufficient in dairy and beef production, and to main-
tain the self-sufficient status of swine and poultry. New 
programs will be implemented. 

In line with the rapid growth in the livestock indust; y, 

MARKETING CHANNELS 

SMALL FEEDMILLS 

High percent 
(70 to 80 
percent) 
to farmers 
in the 
vicinity 

Low percent 
(10 percent) 
to small 
middlemen 
and distributors 

Low percent. 15 to 20 
Second impor- percent. 
tant and outlet- Fair amount 
reliable provision to sundry 
or sundry shops shop in near 

vicinity 

demand for animal feeds will increase proportionately. 

However, much of this demand will be geared largely 

toward meeting increases from both the poultry and 

swine sectors. Although the development in the dairy 

sector will cause an increasing demand for calf and dairy 
cattle concentrate feeds in the next ten year-. this de
mand isconsidered to be relatively insignificat in the 
overall national demand for mixed feeds. It has teen 

calculated (Table 8) that by 1990, feed requirements 
for the swine and poultry sectors will exceed 2 million 
metric tons. Thus, the market potential of prepared 
feeds for the livestock sector is tremendous and isan 
important one in the realization of production targets 
for livestock. 
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TABLE 8 Total Projected Demands of Animal Feeds 
forPoultryandSwine 

Feed Requirements 
(metric tons) 

For Pout- For Egg 
For Pork try Meat Produc-

Year Production Production tion Total 

1978 385,340 205,900 414,960 1,006,200 
1979 399,700 223,000 430,50U 1,053,200 
1981 
1981 
1982 

430,070 
430,070 
446,000 

261,600 
261,600 
283,400 

492,240 
42,240
526,260 

1,183,910 
1,183,910 
1,255,660 

1984 
1985 
1986 
1987 
1987 
1988 

479,500 
497,740 
516,260 
435,490 
435,490 
555,360 

333,000 
359,800 
389,700 
422,7C0 
457,0CO 
457,,00 

601,020 
642,600 
687,120 
734,580 
734,580
784,980 

1,413,820 
1,500,140 
1,593,080 
1,692,070 
1,692,340
1,797,340 

1989 
1990 

576,040 
597,160 

495,000 
535,900 

839,160 
897,120 

1,910,200
2,030,180 

The following parameters were used in the calculations: 

1) Assuming commercial pork production at 85 percent and 
feed conversion ratio at 4.0:1. 
2) Assuming population of breeding sows is based on 11.7 
percent of the total number of swine available for slaughter 
and consumption, and boar to breeding sow ratio at 1:20.
A carcass weight factor of 0.0499 metric ton is used. Feed 
consumption is at 0.9 metric ton per sow or boar per year. 

3) Assuming that approximately 25 percent of the total
overall poultry meat production is derived from poultry 
not consuming prepared mixed feeds. 
4) Assuming the national average feed conversion for broiler 
at 2.6:1. 
5) Assuming aproduction of 220 eggs/hen/year 

(national average)

6) Assuming an average feed consumption per bird of 115 g/hen/
day or 42 kg/hen/year. 

THE LIVESTOCK INDUSTRY 

Present Status 

Peninsular Malaysia isachieving aconsiderable and 
increasing degree of self-sufficiency in livestock 
and livestock products. Currently, it produces 100 per-
cent of the requirements for poultry meat and eggs,
65 percent of beef, 20 percent of mutton (goat meat) 
and 5 percent of milk requirements. It isself-
sufficient in swine products. 

In 1977, the value of livestock prod'ction isistimated at 
more than $900 million Malaysian Ringgit with the 
poultry and swine sectors contributing about 70 percent 
of this total. The rate of growth of livestock production 
is estimated at 6 to 7 percent annually. 

The swine and poultry industries are advanced and well 
established in Peninsular Malaysia. Although per capita 
egg and poultry meat consumption has more than 
doubled between 1960 and 1976, production has kept 
pace with demand. In comparison, the development of 
the ruminant sector has been slow, although in recent 
years much effort has been directed at establishing a dairy 
industry through massive importation of crossbreds and 
upgrading of local cattle. 

The relatively stable demand and the reasonable price of 
livestck products over the last fifteen years have con

tributed significantly to the growth of the industry. 
Poultry meat and eggs are consumed by a comparatively 

large proportion of the population in Sabah. The swine 
sector in the state has benefited greatly from the intro
duction of improved breeds of swine and iscurrently self
sufficient in swine products. To date, the production ofbeef ismore than 90 percent of domestic requirements.Sabah imports 75 percent )f its goat meat and mutton 

reuemns 
requirements. 

Sarawak is about 90 percent and 100 percent self

sufficient in its poultry meat and egg requirements, respect
ively. It also produces all its pork requirements and is 
presently 20 percent self-sufficient in beef. The contribu
tion of local milk production for consumption is negligible. 
Goat meat and mutton production in this state is very
small although supplying about 70 percent of its domestic 
requirements. 

The livestock population in Malaysia for 1977 is given in
 
Table 9 and consists of 317,000 buffalo, 469,000 cattle,
 
360,000 goats, 53,000 sheep, 1.5 million swine, and 24
 
million poultry throughout the country. A large propor

tion of the livestock population is located in Peninsular
 
Malaysia.
 

TABLE 9 The Population of Farm Animals in
 
Malaysia, 1977
 

Peninsular
 
Species Malaysia Sarawak Sabaha Total
 

Cattle 428,300 10,300 30,400 469,000 
Buffalo 212,800 7,200 97,400 317,400 
Goats 332,300 10,300 17,200 359,800 
Sheep 51,500 Negligible 1,100 52,600 
Swine 1,186,400 172,700 151,200 1,510,300 
Poultry 19.2 x 106 1.76 x 106 2.16 x 106 24.12 x 106 

aEstimated for 1977 from 1975 figures, assuming a four percent 

annual increase. 
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Livestock Policy and Programs 	 LOCAL PRODUCTION AND PROJECTED DEMANDS 

The country, in its efforts to eradicate poverty and 
restructure society through the realization of the New 
Economic Policy, basically has three broad policy ob-
jectives for livestock develcpment: 

" 	 To develop the production of livestock and its 
products to meet national requirements and 
export demands, 

* 	 To create employment opportunities. 

* 	 To raise the income level of farmers, particularly 
the small producers. 

To attain these goals, developmental strategies and 
aggressive programs have been formulated and implement-
ed under the present Third Malaysia Plan. 

One of the important strategies adopted is to establish 
dairy and beef industries in the country and upgrade the 
quality of local cattle through a massive (10,000 head 
yearly) importation of crossbred breeding cattle from 
overseas. For the systematic development of the dairy 
industry, several milk collection centers, inducing small-
holder participation have been established. This program 
provides a package deal that includes extension services, 
milk collection and marketing outlets, feed and credit 
services, artificial insemination (A.I.) and vetelinary 
services for rural farmers. An extensive cattle A.I. 
service has been planned to enhance the quality of 
local -attle through the use of imported, deep-frozen 
semen from developed countries. Several large commer-
cial dairy units have also been implemented by the 
National Livestock Development Authority, where 
sources of animals for beef fattening programs are 
an off-shoot, or "by-product." 

As with the dairy program, smallholder poultry programs 
have been implemented in various parts of the country 
to encourage participation of smallholders in poultry 
keeping to help supplement their monthly income. 

The poultry industry has been well established by the 
commercial sector and it is anticipated that futuie develop-
ment of this sector will essentially be one of consolidation 
to increase productivity and move towards integration. 
The development of the swine industry, likewise has 
been one of rapid expansion in the last two decades. 
Small and large commercial units exist throughout 
the country and in the next ten years, there should be 
evidence of increased efficiency through better manage-
ment and husbandry methods. Future local requirements 
for pork will be met through increased expansion of 
swine farming units. 

Poultry Meat and Eggs 

The poultry industry in general can be said to be well 
nstablished in Peninsular Malaysia and meets the country's 
toldl requirements for poultry meat and eggs. Local 
production of poultry meat in 1978 was estimated at 
104,000 metric tons. Projected estimates i.idicate that 
domestic requirements will rise to 317,540 metri!. tons 
in 1990, representing an annual increase of 15 to 
16 percent. Local egg production in 1978 was 2175 
million eggs and demand for domestic consumption is 
expected to reach 5212 million by 1990. 

Further development of the poultry industry will be one 
of rapid expansion and it isanticipated that the projected 
demands will be met through local production. 

Pork 

As with the poultry sector, the swine industry in the 
country isstable and well developed. The country is 
self-sufficient in pork requirements. Pork production 
was estimated at 57,000 metric tons in 1978, and it is 
projected to reach 143,600 metric tons by 1990. 

Beef and Dairy 

The total cattle population isestimated to grow at arate 
of 5 percent for oxen and 1 percent for buffalo. There has 
been a decline in buffalo numbers in recent years due to 
the introduction of mechanization in double crop paddy 
areas. Slaughter of cattle amounted to over 77,000 head 
in 1977, 40 percent of those were buffalo. In 1977, the 
beef sector produced moie than 12,000 metric tons of 
meat. Annual milk production iscurrently estimated at 
23 million liters. 

While future ruminant production and development as a 
whole will take on a less dramatic role as compared to 
the poultry and swine sectors, the beef industry in 
Peninsular Malaysia isexpected to increase its current self
sufficiency status from 65 percent to about 80 percent by 
1990. Dairy development will expand steadily and milk 
production will increase from present consumption levels 
of 396 million liters to 539 million liters. 

Goat Meat and Mutton 

The goat and sheep industry is a rather small ard insigni
ficant one. Current meat production, largely from goats 
issmall and is estimated at over 800 metric tons. Much 
of the domestic goat meat and mutton requirements are 
met mainly through imports of chilled or frozen lamb 
from Australia and New Zealand. 
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Further development of the goat and sheep sectors %,ill 
be centered on the annual importation of 2000 breeding 
animals to augment the existing goat population and 
improve breed quality. Live sheep imports for slaughter 
will be continued to meet domestic demands. Local 
goat meat and mutton requirements for Malaysia is 
expected to reach over 8100 metric tons by 1990. The 
demand projection of various livestock products for the 
country for 1990 is given in Table 10. 

Credit 

Credit plays an important component in livestock 
production. For both the smallholder and commercial 
enterpreneur, credit availability in the form of short, 
medium, or long term loans with low in cerest rates (at 
81/2 to 9 percent) is available through the Agricultural 
Bank and also other commercial bank-. In recent 
years, in an attempt to stimulate greate mallholder 
participation in agriculture in the rural areas, commercial 
banks were urged to provide "soft-term" loans (with 
easy payment terms). 

Subsidies, as opposed to credit, are also provided by 
government institutions. The Veterinary Department 
executes several forms of subsidy programs for livestock 
raisers. Direct financial assistance is avoided in subsidy 
programs, and assistance is provided in the form of 
infrastructure establishment, and/or purchase of stock, 
etc. 

Marketing of Livestock Products 

The overall development of the poultry and livestock 
industries are closely dependent upon the general 
efficiency of the marketing system, which will influence 

prices received by producers and also ensure the supply 
of livestock products at competitive prices to consumers. 

In a country with several major community groups and 
religions, the demand for and supply of meat depend 
upon the religious customs and acceptance of the popula
tion. Beef is mainly consumed by the Malays and shunned 
by the Chinese. Indians prefer goat meat and mutton. 
Malays do not consume pork and nearly all the pork 
produced is consumed by the Chinese populace. Poultry 
meat is generally accepted by all groups. 

While there has been some measure of progress in recent 
years, notably in the slaughtering of cattle and swine, and 
in some urban retail establishments, the livestock market
ing system in the country is largely characterized by a 
lack of sophistication, small fixed capital, and rudiment
ary facilities. In spite of these limitations, it offers an 
efficient and valuable service. 

The major portion of the livestock produced in Malaysia 
is accounted for at the fresh market with relatively 
negligible percentages going into processing. In recent 
years, however, there has been asubtle displacement 
towards chilled and processed livestock products. 

In 1973, an Act was passed that charged the National 
Livestock Development Authority as being the statutory 
and only official agency responsible for the promotion of 
efficient and effective marketing of livestock and livestock 
products, including poult-y and fodder. It has powers to 

regulate marketing through licensing at all levels, including 
retailing and processing. Althour" ",;" : s infancy, it 

has .itiated centralized and orderly slaughtering of 
swine and cattle in the urban and suburban areas through 
the establishment of modern, hygienic and regional 
slaughter houses or abattoirs. 

TABLE 10 The Projected Demand of Livestock Production in Malaysia in 1990 

Total domestic requirem:nts in 1990 

Peninsular 

Commodity Unit Malaysia Sabah Sarawak Total 

Beef Metric tons 31,344 3,700 5,336 40,380 
Milk Million liters 539 n.a. n.a. 539 
Poultry meat Metric tons 274,864 34,312.5 8,363 317,540 
Eggs (No) million 4,700 223.4 288.7 5,212.1 
Pork Metric tons 106,340 22,364 14,909 143,613 
Mutton Metric tons 8,014 93 n.a. 8,107 

Source: Veterinary Division, Ministry of Agriculture 
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Generally, it can be said that there are two types of 

marketing patterns for livestock and livestock products, 
especially in the poultry sector, that can be found in the 

country. These are direct marketing and chain marketing. 

Direct marketing, or door-to-door sale of produce, is 

generally engaged in by small producers in the rural areas, 
Chain marketing consists of wholesalers, middlemen, and 
retailers, and such a marketing system is used by the 

commercial farming sector. 

Until recently, milk marketing has been insignificant and 

restricted to door-to-door sales by milk vendors who 

own small dairy herds in the suburban areas. Under the 

Third Malaysia Plan, a concerted effort has been made 

by the Veterinary Department to establish a dairy indus-

try through the implementation of a program on milk 

collecting centers, particularly among smalllh'lders. Milk 

marketing from the centers is handled by the Department 

and has contributed to the orderly and effective disposal 

of milk in those areas where the scheme has been imple-

mented. 

The present marketing system appears fairly efficient 

in light of the apparent lack of sophistication. However, 
improvement is apparent in market intelligence, alterna

tive market outlets, and price stability due to government 

intervention. 

GOVERNMENT REGULATION 
AND ASSISTANCE 

Quality Control 

Presently, there is no Animal Feeds Act or Reglation 
pertaining to animal feed quality. Some small measure 

of control is exercised through the Price Control Order 

of 1974, and the Trade Description Act of 1972. 

The Price Control Order of 1974, stipulates that manu

facturers, importers, producers, or wholesalers must affix 
labels to include the ingredients and quantity or propor-

tion of the ingredients in bagged animal feeds. 

Currently, nearly all feedmills affix labels to the bags of 

animal feeds. However, the degree of identification of 
the various items under nutrient composition varies with 
individual feedmill operators. 

The Trade Description Act of 1972, simply stipulates 

that the description given must comply to the contents 
per se. While direct government intervention into the 

quality control of compounded feeds has so far been 
minimal and restricted to the requirement for the proper 

labeling of feed products, proper nutrient specifications 
have been left to the responsibility of the Standards and 

Industrial Research Institute of Malaysia (S.I.R.I.M.), 

a quasi-government institution. Draft standards on var

ious commodities, including animal feeds, have been 

executed through several technical sub-committees 
which consist of representatives from the interested 

government agencies, quasi-governmental institutions, 
and the private sector. Their sole responsibility is to 
draft specification standards. To date, specifications for 

a glossary of terms for animal feedstuffs and specifications 
for specific feed ingredients such as bloodmeal, groundnut 

meal, tapioca chips, mineral mixtures used as supplements, 
and finished feed products for poultry, swine, and cattle 

have been published and released. While standards and 

specifications pertaining to animal feedstuffs also exist, 

compliance, however, is at present on a voluntary basis. 

Local feedmills are gradually adopting these standards. 

The absence of any legislation on animal feed descrip

tion and quality in the country has been a growing concern 

among many farmers and also among larger feedmill 

operators. An Animal Feeds Act and other regulations 
have recently been drafted 3nd are presently under active 

consideration. 

Tariffs 

There are no regulations pertaining to the use of selected 

crops or feedstuffs as animal feeds. The extent to which 

the selected feeds and their products are being used in 

the various outlets is determined primarily by the avail

ability of the product, market prices, and other competi

tive factors. 

Nine major feed items are given tax exemption for feed
mills, producers, and importers for use in animal feeding 

and these are, maize, soybean meal, groundnut cake, 

sorghum, meat and bone meal, maize germ, rape seed 
meal, sesame cake, and whey powder. 

As a measure toward protecting local industries and 
promoting greater utilization of locally produced feed

stuffs, tax exemption is not given for rice bran, fish 
meal, copra cake, tapioca chips and refuse, wheat bran 

(pollard) and grain, groundnuts, rolled oats, maize flour 

or flakes, and leaves, linseed oil meal, and limestone. All 
these feed items are subject to a five percent surtax 

For feedmills and producers, a three percent tax exemp

tion is given for some specific antibiotics, drugs, medicines, 

minerals, vitamins and amino-acids, together with other 

feed items such as blood and bone meal/dust, cod liver 

oil, skim milk powder, barley and cotton seed waste. 

A tariff of five percent is also levied on imported pre

pared feeds. However, very little is imported at the 
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present time. Also, there is a 5% export duty imposed The following are possible areas of regional cooperation 
on prepared or finished feeds. and assistance for further discussion at this workshop: 

Existing Incentives 0 A regional program to coordinate the research being 
conducted on feed resources and feeding systems. 

Several investment incentives are offered to the animal Establish a center wiihin the region, to effectively 
feedmilling industry. Animal feed manufacturing orojerts catalyse development and strengthening of coor
are eligible for the Accelerated Depreciation Allowances dinated research, both nationally and/or regionally 
under the Income Tax Act of 1967, and for all the incen- in the areas of feeding systems, new feed resources, 
tives under the Investment Incentives Act of 1968 which etc. The basic activity would be to bring together 
include; pioneer status, labor utilization relief, locational results of existing research studies where feeding 
incentive, investment tax credit, export incentive, and systems have been developed for the effective
 
increased capital allowances. In addition to the above, utilization of agricultural by-products such as
 
companies are also eligible to be considered for tariff paddy straw, sugarcane tops, etc., in animal diets
 
protection and concessions, and to provide for an accelerated effort in develop

ing programs where none exist. In this way, the 
latest tec-nology emanating from such a center 

Other Assistances may be rapidly disseminated and adapted to other 
countries in the region. 

Government aid to selected feed crop production takes 
the form of subsidies to small farmers, the provision of 0 Quality Control: standardization of nutritive terms 
farm credit, extension services, marketing, and pro- and guarantees of important nutrients contained in 
cessing services, the feed resources produced and exchanged among 

countries within the region.
 
In an effort to stimulate smallholder participation with
 
the objective of raising rural farm income, subsidies are * The interchange of information among countri3s
 
given to participants who have a minimum of one half within each region on specific areas such as the
 
acre to a maximum of five acres of land. 
 The subsidy utilization of feed resources and technological
 
is in the form of improved planting materials, agricul- development.
 
tural chemicals, essential equipment, and land improve
ment. Subsidies totaling $150 to $200 Malaysian 
 * Provision of market analysts on feed commodities
 
Ringgit per acre are provided to feed crops such as (forecast in production and availability of feed
maize, soybean, sorghum, tapioca, and groundnut, grains and feedstuffs) within the countries for the
 
under the Agricultural Inputs and Diversification promotion of effective trade.
 
Program.
 

The Farmers' Organization Authority wvthin the Ministry 
of Agriculture, and the Agricultural Bank provide both 
short and long-term credit and loans to farmers with 
easy repayment periods and low interest rat,,s. 

Marketing of the produce is primarily undertakan by the 
Farmers' Association and Cooperative, and the Federal 
Agricultural Marketing Authority. The latter supervises 
and coordinates such activities as purchase, assembling, 
transport, processing, grading, etc. 

REGIONAL COOPERATION AND ASSISTANCE 

Several countries within the region are striving toward 
the development of viable livestock industries in their 
countries. Their livestock development programs are 
focused on the small farmers and landless agricultural 
laborers. Regional cooperation and assistance have 
enhanced these efforts. 
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FEED INDUSTRY IN SRI LANKA
 

Country Paper 

A. S. B. Rajguru and Asoka Siriwardenel 

BACKGROUND 

Sri Lanka has a land area of 6.4 million hectares and a 
population of 14 million growing at the rate of 1.9 per-
cent per annum. About 80 percent of the population 
live and work in the rural areas. The economy is largely 
dependent on agriculture. Of a total labor force of 4.1 
million, 52 percent are employed in crop production. 

Agriculture contributes 33 percent of the Gross Nat-
ional Product. 

The livestock industry accounts for about 7 percent of 

the gross value of agricultural production. The livestock 
population, based on the last Census of Agriculture (1971), 
comprises 989,000 cattle, 387,000 buffalo, 284,000 goats, 

17,000 sheep, 42,000 swine, and 3.7 million poultry. 
Development of the livestock industry has been given high 
priority by the government because of the urgent need to 

raise the nutritional standards of the people. The levels of 
consumption of animal protein foods is very low. The per 
capita consumption of animal products in 1978 was as 
follows: 

Per Capita 

Product Consumption 

Milk 1.5 oz per day 
Beef 3.5 lb per year 
Pork 0.35 lb per year 
Poultry meat 0.5 lb per year 
Goat meat 0.17 lb per year 
Eggs 19.0 per year 

The current development plans foresee substantial increases 
in podutio, oprticlary nd pulty poduts.dary

in production, particularly of dairy and poultry products. 

THE DAIRY INDUSTRY 

At the present time, 60 percent of the nation's milk 

requirement is produced in the country; the balance is 
imported. The bulk of the milk produced locally comes 

1 Professor, Head, Department of Animal Husbandry, 

University of Peradenlya; and Head, Division of Animal 
Nutrition, Veterinary Research Institute, Department of 
Animal Production and Health. 

from the central mountains region, where climatic condi

tions are favorable for temperate breeds of cattle. Three 

breeds, namely, Friesian, Ayrshire, and Jersey and their 

crosses form the bulk of the cattle population in this region 
and the levels of production range from 8 to 12 liters per 
day. The low country comprises the dry zone and the 
coconut growing region, which carry 53 and 25 percent of 
the cattle population, respectively. However, together these 

two zones contribute only 25 percent of the total quantity 
of milk marketed. The reason for this is that the cattle in 
this region are either low producing indigenous stock or 
stock up-graded with Zebu-type milking breeds. This 

region, nevertheless, has considerable potential for improve
ment in the form of land availability and natural grasslands. 
The development plans of the government aim to improve 
the milk production potential of the indigenous cattle 
through a program of cross-breeding, improvement of milk 
collection, and marketing facilities. 

Milk is marketed both in its fresh form and as processed 
milk. The National Milk Board collects approximately 
50 percent of the milk produced in the country, which 
amounts to 250,000 liters per day. 

THE POULTRY INDUSTRY 

The layer population in 1978 was estimated to be 1.0 million 
under intensive management and 1.4 million under non
intensive management. Generally, no commercial feed is 
fed to the latter category. The former category isalmost .en t e litter f nde c o mpou ded fes 
entirely maintained on deep litter and fed compounded feeds. 
The replacement stock is supplied both by the government 

sector and the private sector. The government hatcheries 
provide about 50 percent of the required stock. The aver

age production is 220 eggs per year and the industry pro

vides all the required eggs for local consumption. 

The broiler industry operates on a relatively small scale, 
producing about 50 percent of the requirements of 
chicken meat. The total broiler meat production amounts 

to around 2000 tons each year. The average feed conver
sion efficiency is 3.5:1.0 for dressed broiler meat. 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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THE SWINE INDUSTRY 

Commercial swine production in Sri Lanka is of relatively 
recent origin and, therefore, has not developed to the 
same extent as the cattle and poultry industries. This 
isalso due to the fact that feed costs are high in relation 
to the sale price of swine products. About 80 percent of 
the swine population are small indigenous types main-
tained in backyards as scavengers, or fed swill and refuse. 
Imported breeds are, however, maintained by the 
commercial breeders who rely more on farm mixed feeds 
and swill rather than on commercial feeds. 

FEED RESOURCES 

The livestock and poultry industry in Sri Lanka is sustained 
almost entirely on local feed resources. C .st of feed mater
ial isconsiderably lower than cost of imported feed, and 
thus the use of imported material becomes uneconomical. 
The only items of feed material that are imported are 
animal protein feeds, vitamin/mineral premixes and feed 
additives. In recent times, with the intensification of 
animal husbandry development, the local feed resources 
are being fully utilized. The situation at the present time 
is that demand for feed isso great that every possible 
effort is being made to make maximum use of all available 
material, 

In the past, dairy farmers paid little attention to pasture 
establishment and its utilization. Milk production was 
heavily dependent on concentrate feeds. With increasing 
demands for concentrate feeds by poultry producers, 
feeding practices of dairy farmers are receiving close 
scrutiny. A concentrated effort is now being made to 
change dairy farmers from feeding excessive amounts of 
concentrate feeds and to encourage them to make better 
use of improved pasture forage. 

Table 1 gives the quantities of the major feed materials 
available in the country. Coconut meal, rice bran and 
wheat bran form the bulk of the available resources and 
these three ingredients form the basis of all compounded 
feeds. 

Maize is a seasonal crop grown in small holdings. The 
annual production varies considerably depending on the 
rainfall pattern. The crop in 1979 was poor because of 
extensive damage caused by a cyclone. Production in 
other years range from 15,000 to 20,000 tons. 

Coconut meal isavailable in th,-.e forms; as chekku 
poonac, meal from low pressure expellers, and that from 
high pressure expellers. The clekku process is a primitive 
procedure whereby copra iscrushed in a mortar and pestle 
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TABLE 1 Raw Material Availability in 1979 

Item Tons Per Year 

Maize 10,000 
Coconut meal 45,000 
Wheat bran 20,000 
Rice bran 20,000 
Gingelly meal 5,000 
Rubber seed meal 2,000 
Kapok seed meal 2,000 
Soybean meal 500 

TOTAL 104,500 

type of mechanism powered by bullocks. Oil extraction is 
inefficient and the resultant meal contains around 15 per
cent oil. Most of the mechanized mills are equipped with 
low pressure expellers whch produce a meal with an oil 
content of 7 to 8 percent, whereas meal from high pressure 
expeller mills contains only 3 to 4 percent. One major 
problem with coconut meal containing high levels of oil is 
its poor keeping quality. Rancidity and mold growth 
develop readily under the prevalent hot, humid environ
mental conditions. 

Rice bran isvariable in quality depending on the efficiency 
of the milling process. Two types of rice mills are used in 
Sri Lanka. The most common is the old huller type which 
removes both the bran and the hull in one operation. The 
resulting bran contains high fiber, ranging from 13 to 20 
percent. This bran is designated Rice Bran No. 2. The 
newer cone type rice mill, on the other hand, polishes in 
two stages, the first removes the hull and the second the 
bran. The bran has less than 12 percent fiber and about 
13 percent crude protein. Rice bran also has a high oil 
content (13 to 14 percent) and thus issusceptible to 
deterioration during prolonged storage. No facilities are 
as yet available for de-oiling bran. 

Wheat bran isavailable from the State Flour Mlling 
Corporation which produces a high quality bran. This 
consists of a mixture of bran (pollard) and wheat germ. 
The quality isvery consistent and thus ispreferable to rice 
bran. 

Gingelly (Sesame) meal is mostly produced by the 
chekku process. To facilitate milling, a quantity of chopped 
straw is generally fed in with the seed. The result is that 
the meal has relatively less protein and more fiber. The 
expeller processed meal contains about 40 percent crude 
protein. 



Rubber seed meal has been shown to be a very good 
substitute for coconut meal when produced from 
decorticated seed. However, practical difficulties have 
arisen in milling due to the gummy nature of the rubber 
seed kernels. To overcome this problem, millers have 
resorted to milling a mixture of 50 percent decorticated 
seed with 50 percent undecorticated seed. The meal 
produced has high fiber and low protein (12 to 15 percent). 
Feeding is hazardous due to the presence of sharp-edged 
shell material. 

Kapok seed meal has come into use as a livestock feed 
during the last 4 years. The meal has 20 to 30 percent 
crude protein and has shown promise as a satisfactory 
protein supplement. Unfortunately, it isnow evident 
that toxic factors are present in kapok seed meal which 
have produced growth depression when fed at low levels 
and mortality at levels above 30 percent in the feed. 
Eggs from hens fed as little as 3 percent kapok seed meal 
developed pink colored egg whites and viscous yolks when 
stored under refrigeration. The presence of cyclopropenoid 
compounds in kapok seed is said to bring about this change 
in eggs. Kapok seed meal use has been discontinued in 
swine and poultry feeds. 

FEED INDUSTRY 

Approximately 80 percent of the compounded feeds 
marketed in Sri Lanka are produced by two state-owned 
provender mills. Together, these two mills produce the 
quantities of feed listed in Table 2 below, 

TABLE 2 Feed Output in Ton's Per Year 

Item Tons 

Chick mash 5,000 
Grower mash 6,000 
Layer mash 57,000 
Breeder mash 2,000 
Broiler starter mash 2,500 
Broiler finisher mash 3,500 
Cattle feed 18,00n 

Swine feeds 500 

TOTAL 94,500 

Feed manufactured by the State-owned mills are marketed 
at subsidized rates as an incentive to development. The 
feeds are issued on a quota basis both to direct users and 
retail agencies. These quotas are determined on the basis 
of demand and stock numbers. There is,however, a 

ceiling on the quota allowed, to encourage small farm 
operations so as to give the industry a broad base. 

The role of the private sector isthus limited to the supply 
of feed to large commercial farms and those who receive 
inadequate quotas by the State. As may be expected, 
heavy demands are made for feeds produced by the State 
sector, not only because of the subsidy, but because these 
feeds are consistent in quality. A proportion of the large 
commercial farms also resort to custom mixing to main
tain quality of feeds. 

The composition of some conventional and non
conventional feedstuffs available in Sri Lanka are 
given in Table 3. 

PROBLEMS RELATING TO FEED STANDARDS 

The inadequacy of feed supplies isperhaps the major 
constraint on livestock development. Efforts are being 
made to evaluate a variety of agro-industrial waste products 
as potential feed. Some of the products being investigated 
are manioc (tapioca) leaf meal, tea refuse, fish silage, 
alkali treated straw, and sugar cane waste products. Although 
future prospects are encouraging, the present shortage of 
feed has slowed down the pace of development. 

Adulteration of feeds is inevitable in a situation where feed 
is in short supply. The problem exists with raw materials 
as well as with mixed feeds. At the present time, although 
feed standards exist, implementation of a quality control 
measure is not possible because of inadequate government 
regulations. Statutory provisions are to be made in the near 
future to overcome this probleni. 

Deterioration in feed quality both during processing and 
storage is a serious problem. Maintenance of buffer stocks 
of feed material is necessitated by seasonal fluctuations in 
availability. Deterioration in feed quality occurs readily in 
feeds stored in the tropics. Production of mycotoxins in 
stored feeds and the extent of damage to livestock remains 
to be investigated. 

It isevident that considerable loss of production in poultry 
occurrs due to the deterioration of vitamins contained in 
premixes. All vitamin/trace mineral premixes are imported. 
Often such premixes are held in storage for periods rang
ing from 4 to 9 months. These premixes do not appear 
to retain potency of vitamins beyond 3 months of storage. 

GOVERNMENT REGULATIONS 

As mentioned earlier, no legal safeguards exist for the 
maintenance of feed quality. Statutory provisions are to 
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be made in the near future to regulate, supervise and quality control. Manufacturers will be required to 
control the manufacture, importation, and sale of state on packages the nature and composition of the 
animal feed. The proposed regulations will provide feed marketed together with the maximum levels of 
for the licensing of all manufacturers, importers, and any deleterious substances.
 
vendors, the fixing of minimum standards, and
 

TABLE 3 Composition of Some Conventional and Non-Conventional Feedstuffs in Sri Lanka 

International Dry Crude Crude 
feed matter protein Fat fiber Ash 

Feedstuff number (%) (%) (%) (%) (%) 

Sugarcane, bagasse, dehy or sun-cured 1-04-686 92.1 2.32 0.03 53.11 1.99 
Coconut, meats, meal manually extd (Chekku) 5-21-283 90.1 19.18 15.27 15.34 7.94 
Coconut, meats, meal mech extd 5-01-572 92.8 20.4 8.6 12.0 6.9 
Coconut, meats, meal solv extd 5---01-573 92.5 21.2 1.8 15.0 5.6 
Fish, meal mech extd 5-01-977 92.9 37.18 - - 42.41 
Sesame, seeds, meal mech extd (Gingelly) 5-04-220 92.8 47.42 5.10 5.52 12.51 
Shad, nicaraguan, leaves, dehy (Gliricidia) 1-11-665 92.4 20.2 3.9 13.0 10.7 
Kapok, seeds, meal mech extd 5-21-137 88.2 27.0 8.2 23.0 6.3 
Maize, grain 4-02-879 89.8 10.7 3.8 2.36 1.98 
Cassava, common, leaves, dehy (Manioc) 1-10--768 92.0 22.3 8.74 16.84 8.98 
Cassava, common, starch process residue, 4-11-974 88.4 2.6 1.56 10.35 2.31 

dehy (Manioc) 
Rice, bran, 6-12% fiber 4-26-378 89.3 13.4 14.6 8.7 8.9 
Rice, bran, more than 12% fiber 4-26-201 89.7 8.9 6.5 19.1 19.6 
Rice, grain 4-03-939 91.8 10.36 1.62 1.56 3.28 
Rubbertree, para, seeds without hulls, 5-03-959 89.6 23.62 10.93 9.86 5.89 

meal mech extd 
Wheat, bran 4-05-190 92.0 14.1 4.9 9.1 4.7 
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GOVERNMENT REGULATIONS AND 
ASSISTANCE IN THAILAND 

Country Paper 

Panudej Sudasna 

Director of Animal Nutrition Division, 
Department of Livestock Development, 
Bangkok, Thailand 

GOVERNMENT REGULATIONS 	 0 Requiring the use of labels indicating brand names, 
net weight, and chemical composition. 

The feed Quality Contiol Act was enacted in 1963 and 
revised in 1978. It is administered by the Dtpartment of 0 Prescribing the conditions for the use and sale of 

Livestock Development, Ministry of Agriculture and damaged animal feed and adulterated animal feed. 
Cooperatives, to regulate and control the manufacture,
 
importation, and sale of animal feed. This act prevents No one shall be allowed to manufacture animal feed for
 
the fraudulent sale and adulteration of feed offered in sale or to trade animal feed without first obtaining a
 
the marketplace, license from the competent authority.
 

Animal feeds covered under this act are defined as: 	 It shall be unlawful for any person to engage in the manu

facture or sale of animal feed without having first registered
Single feed ingredient. These ingredients include 

a discription of the feed by name and chemical composition.soybean oil meal, peanut oil meal, and fish meal. 

Mixed concentrates. These are mixtures of feed No change in the brand of a registered feed shall be made 
ixgedientsco ntateg Thee aremintu of feted,vwithout a written notification to the proper authorities. 

The Director General isempowered to cancel the registra
mins, and minerals intended to be used as a complete tion of any feed that does not conform with the provisions 
feed after the addition of energy providing materials of this act. 
s,!ch as cereal grains and their by-products. 

No commercial feeds shall be registered: 
These are mixtures of feed in-Complete feeds. 


gredients that will furnish the nutritive require- 0 If the brand name thereof is identical, or will likely
 
ments of a certain type or species of animals, e.g. be confused with a brand name that has already
 
complete layer mash. been applied to a registered feed.
 

The Minister of Agriculture isempowered to issue mini- 0 If the specific name of each and every ingredient of 
sterial regulations. These are: the mixture isnot clearly stated; or 
* 	 Requiring persons licensed to manufacture and 

sell animal feed to register the type and trade 0 If the feed does not conform to the provisions of 

name of the feed. 	 this act. 

" 	 Establishing standards and quality control for ani- Every package containing feed shall be labeled as follows: 
mal feeds manufactured in terms of crude protein, 
crude fat, crude fiber, and moisture corntent. * Each label shall be in Thai, must ba legible, clear, 

and distinct in its meaning. 

* 	 Authorizing the use of various substances or 
chemicals to preserve the quality of animal feed. 0 Labels of a single ingredient shall show clearly: 

Net weight 
* 	 Providing specifications on the use and nature of Name and address of manufacturer 

boxes, parcels, or containers used for animal feeds. Brand or trade name 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 	22-24, 1980. 
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Name of article 
Minimum crude protein 
Maximum fat 
Maximum fiber 
Maximum moisture 
Registration number 

Labels of feed mixtures shall show clearly: 

Net weight
Name and address of manufacturer 

Nutritive purpose 

Minimum crude protein 
Maximum fiber 
Minimum fat 
Maximum moisture 
A list of ingredients used 
Registration number 

Inthe implementation of this act, the government 
authorities may enter the premises of any licensed business 
in order to inspect the animal feed, equipment, and other 
documents, and to take small amounts of the available 
animal feeds as samples for chemical analysis. 

The methods of analysis as published in the Official 
Methods of Analysis of the Association of Official Agri
cultural Chemists shall be used in making the analsis. 

Results of analysis will be recorded in the files of the 
Department of Livestock Development and confidential 
copies furnished the manufacturer. 

The sale of damaged feed or adulterated feed is prohibited, 

The number of feed manufacturers, retailers, and animal 
feeds registered in 1978 and 1979 are shown in Table 1. 

TABLE I Number of Feed Manufacturers, Retailers, and 

Animal Feeds Registered 

Item 1978 1979 

Manufacturers 30 30 
Retailers 1,038 1,700 
Animal feeds 968 1,350 

Mixed concentrates 387 495 
chicken 174 214 
swine 137 186 
duck 76 95 

Complete feeds 581 855 
chicken 337 455 
swine 215 332 
duck 29 54 
cattle 0 14 

GOVERNMENT SERVICE 

Aside from the license fee ($7.50 for the manufacturer and 
$5.00 for the retailer), no registration fee or inspection fee 
shall be levied. 

INVESTMENT PROMOTION 

The animal feed manufacturers can get promotional support 

from the Board of Investment under the following condi

tions: 

0 	 A capital investment must not be less than 10 million 
Baht (0.5 million US dollars) excluding cost of land 
and working capital. 

0 	 No less than 60 percent of the registered capital must 
be owned by Thais. 

0 	 Factory must be located outside Bangkok Metropolis. 

Under the investment promotion program some incentives 
are: 

0 An exemption or a 50 percent reduction of import 
duties and business taxes on imported machinery. 

Reduction of import duties and business taxes of 
up to 90 percent on imported raw materials and
 
other feed ingredients.
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ANIMAL INDUSTRY IN THAILAND 
(FEED END-USERS) 

r'hongthep Chiaravanont 

Vice President, Star Feedmill Company, LTD. 
29/8 Mue 3 Soi Klong-Kuang 
Laagsong NongKaem, Bangkok 6, Thailand 

SUMMARY 

In the past decade, the livestock industry in Thailand has 
become more commercialized. In particular, the poultry 
industry has changed from a "backyard" type of opera
tion to a modern and efficient industry. The swine indus-
try has also become more commercialized. The government 
scurrently putting a great emphasis on upgrading thecattle industry. 

The major objective of a livestock industry is to produce 
food for people in the most efficient way possible. In 
order to accomplish this objective, both the government 
sector and the private sector must analyze the problems 
that still exist in the livestock industry and try to solve 
the problems in the most sensible way. 

INTRODUCTION 

Most of the animal feed produced by the commercial 
feedmills in Thailand is used by the poultry and swine 
industries. Less than one percent is used by the cattle 
industry. 

Table 1 classifies the poultry and swine industries by size 
of the production unit and the percentage contribution 
of each group to each particular industry. The production 
units are grouped into large, medium, and small by the 
number of animals at each farm. 

Table 2 lists the approximate number of commercial 
broilers, eggs, and swine produced in 1979. 

MARKETING 

Broilers Approximately 70 per.cent of the broilers 
produced are sold directly by farmers to processors. 
Approximately 20 percent are sold under guarantee 
buy back price to the feed dealers, commercial feed 
companies and processors. The remaining 10 percent 
are pre-sold under contract to feed dealers and 
processors. 

Eggs The majority of farmers sell eggs to egg whole

salers. A small number of farmers sell directly to the 
retailer in the market place. 

Swine All of the commercial swine produced are sold 

directly to processors. 

TABLE 1 Classification of the Poultry and Swine 
Industries by Size and Contribution (in percent) of 
Each Group to the Total Production of the Industry 

Group Industry 

Large Broiler 
Layer 
Duck layer 
Swine (sow) 

Medium Broiler 
Layer 
Duck layer 
Swine (sow) 

Small Broiler 
Layer 
Duck layer 
Swine (sow) 

Percent 
Number of Contri-
Animals bution 

Over 30,000 20 
Over 10,000 15 
Over 5,000 10 
Over 200 15 

10,000-30,000 55 
3,000-10,000 25 
1,500- 5,000 35 

50- 200 35 

Under 10,000 25 
Under 3,000 60 
Under 1,500 55 
Under 50 50 

TABLE 2 Approximate Production of Broilers, Eggs, 
and Swine in 1979 

Item Thousands per year 

Broilers (1.65 kg. live wt.) 115,900 
Eggs(hen)(dozen) 131,235 
Eggs(duck)(dozen) 75,000 
Swine (120 kg. live wt.) 4,380 
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PRODUCTION COST 

The production costs for medium size farms are as follows: 

Production cost per kilo broiler - Estimated production 
cost for broilers in 1980 based on $235 per ton feed cost, 
30 cents each chick cost and a feed conversion ratio of 
2:1 are as follows: 

U.S. 
Cost of Producing a 1.65 Kilo Broiler Dollar 

Feed (1.65 x 2.00 x 23.5) $ .775 

Chick .30 

Medication .05 
Litter .015 

Utility .015 

Labor .02 
Depreciation .03 

Total production cost $1.205 
Present markFet price/kilo for live broiler .83 
Cost of production of broiler/kilo .731 

Growers' profit/kilo $ .099 

Production cost per dozen eggs:- Estimated production 
cost per dozen eggs in 1979, based on $180 per ton 
feed cost and hen house production of 230 eggs per hen. 

U.S. 
Cost Per Dozen Eggs Dollars 

Feed cost (2.28 kilo per doz.) .4 
Pullet cost .10 
Medication .01 
Labor .01 

Depreciation .01 

Utility .005 
Miscellaneous .005 

SUBTOTAL $ .55 
(less) sales of spent hens .05 

Average price/dozen .60 
Production cost/dozen .50 

Grower profit/dozen $ .10 

Today, all of the commercial broilers in Thailand are 
raised in open side broiler houses. Eighty percent of 
the layers are raised in wire or wooden cages. 
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Production cost per swine - Production cost for 
commercial swine in 1979, based on an average feed 
cost of $180 per ton and feeder swine cost of $30 
(12 kg live wt.). 

U.S. 
Cost of Production up to 120 kilo live wt. Dollars 
Feeder swine cost $ 30.00 

Feed cost (360 kilo x $180/ton) 64.80 
Medication 2.50 

Labor 1.50 

Utility 0.60 

Depreciation 3.00 

Total Cost of Production of 120 kilo swine $102.40 

Total cost of production per kilo .85 
Average market price per kilo (live wt.) .93 

Growers' profit/kilo $ .08 

Large and medium size swine operations raise swine in 
houses with concrete floors. 

CREDIT SYSTEM 

COMMERCIAL FEED PRODUCER 

FEED DEALER 

Large 
farm farm 

Small 
farm 

LARGE 
FARM 

Feed Credit 

Since feed isthe major cost item in the production of 
meat and eggs, the feed dealers play an important role 
in financing the medium and small size farms. The
majority of medium and small farms rely on the dealers 
for feed credit. The large farms that purchase feed directly 

from the commercial feed producers can obtain feed 
credit from their suppliers. The credit terms from the 
feed deLlers and the feed producers run from 15 to 45 
days.
 

Building Credit 

Medium and large operations can obtain loans from comm
ercial banks. The small farmers have a very difficult time 
in obtaining bank loans. Therefore, they have to rely 
heavily on feed dealers to extend more feed credit, or 
accumulate sufficient funds from their existing operation 
to expand. 



The International Network of Feed
 
Information Centers (iNFIC) System
 

A review of the history and organization of INFIC, an explanation of the procedures used in 
describing feeds, and adiscussion on the merits of an IN FIC Centei in Southeast Asia 
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USAID SUPPORT TO ANIMAL PRODUCTION 
IN DEVELOPING COUNTRIES 

Dr. James IV.Oxley I and Dr. Charles E. Haines2 

Livestock Division, Office of Agriculture 
Bureau for Development Support 
Agency for International Development 
Wasnington, D.C. 20523 

I wish to commend all who have arranged this occasion 
and thank those who are sponsoring this workshop in 
conjunction with Utah State University. I am pleased 
to have this opportunity to make a few opening remarks 
on the livestock program of the United States Agency 
for International Development, commonly know as 
USAID or more simply, AID. I shall make a few remarks 
on AID's objectives, some of its 'unctions, and its inter-
ests in the subjects to be discussed here. 

AID's activities are directed primarily toward assisting 
the poorest citizens of the Developing Countries. Many 
of these people live in rural areas and are farmers; they 
make their living by growng crops and/or livestock, 
These lo !-income farmers may be involved in only one 
type of agriculture productinn, such as rice or they may 
receive their income from a combination of several act-
ivities like producing garden vegetables, dairy cattle, and 
coconuts. The basic objective of AID-agriculture is to 
promote programs which will improve the conditions of 
the low-income farmers through increasing the quantity 
and improving the quality of food products they produce, 
AID sponsored programs are implemented in food and 
livestock production to supplement projects underway 
or to "plug the gaps" in ag'iculture activities not ade-
quately covered by other programs. AID sponsored 
programs are never generated to take the place of "on-
going" programs of the developing countries. Instead, 
they are designed to assist country programs, using the 
project approach as the package through which that 
assistance is provided, 

Within AID there are several bureaus, offices, and 
divisions. One of these units is called the Development 
Support Bureau (DBS) which is made up of the Office 

Presented paper and Chief of Division 
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of Agriculture, Human Nutrition, Rural Development, 
Science and Technology, Energy, Health and others. This 
Bureau is centrally funded and serves to provide support 
to the four regional bureaus which in turn relate to the 
field missions in countries which are designated to 
receive AID support. For example, the Asia Bureau has 
the coordinating function for the AID Missions in South
east Asia. Within the Office of Agriculture, we have 
various subject matter divisions such as Crops, Soils and 
Water, Economics, Fisheries, Livestock, and Agribusiness. 

What is the role of the Livestock Division in AID programs? 
We support the development, promotion, implementation 
and evaluation of projects designed to increase the produc
tion of livestock and their products by the small livestock 
producers of developing countries. The goals and objectives 
of our projects are to expand the annual income of the 
producers and raise their standard of living. 

All of these projects require planning, budgeting, evaluat
ing, technical inputs, advisory assistance, monitoring, and 
could be concerned with animal health, nutrition, repro
duction, range management, sociology, economics, mar
keting, and by-product usage. Currently, the Livestock 
Division supports seven different livestock projects, some 
of which are worldwide in scope and othcrs are country 
or regionally specific. The division also assists in livestock 
projects which are suppor~ed by country missions and has 
the responsibility for overseeing the first Title XII Collab
orative Research Support Program (CRSP) which relates 
to small ruminants. Indonesia has been selected as one 
of the four primary n;ites. Research there will involve 
several aspects of goet production as related to the small 
farmer. Other title XII projects envisioned for the future 
include animal health, small farming systems, which will 
include a livestock component, large ruminants and water 
buffalo. 
I have mentioned "sponsorship", "support" and areas of 
speciality but just how is the transfer of assistance to the 
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target recipient or audience, as it is often called, 
accomplished? AID contracts for the services and 
assistance of organizations, an individual, or a con-
sortium of institutions. In many cases, State and 
private universities are the sources of the technical 
assistance, but technical service contracts are also 
awarded to USDA and other government agencies, 
the international agricultural centers, private firms, and 
individual consultants. These contracts are either for 
a short term, like afew months, to deliver a particular 
product (reports, etc.) or for longer terms of two to 
five years for developing a "many phase prograi" or 
for improving a system in a host country. The con-
tracts between AID and the contractor define the work 
that is to be done, the time it will take, any training 
to be accomplished, the rcsponsibilities of the recipient 
country and the costs involved. Then, it is the res-
ponsibility of the contractor to establish the working 
relationship with agencies and individuals in the host 
country. In other words, the contractor must involve 
the host country administrators, technicians, farmers, 
and scientists - people like yourselves - in the project 
operations. Generally, the stronger the relationship 
between the contractor and host country, the better 
the results of the program. Some of the host country 
personnel may receive training in the United States or 
a formal type of training on the project site. This will 
depend upon the kind of project. The training portion 
of a project is extremely important because when AID 
contracts terminate, the personnel of the host country 
are usually on their own; they must assume the res-
ponsibility for continuing the program and hopefully 
build onto the program that was initiated. We hope 
that the accomplishments of successful projects will be 
used to further developments long after the departure 
of the contractors. Some of AID's projects in agri-
culture are designed to provide laboratory services, 
field support, and to make possible publications of 
manuals and teaching aids, the presentation of seminars 
and short courses, and the sponsorship of workshops 
like this one. 

Nw I would like to discuss two AID pupported projects 
which are being emphasized in this region of the world. 
These two projects were really "born" in Latin America 
when the University of Florida and Utah State University 
cooperated in designing a project to improve the nutri-
tional level and feeding efficiency of livestock. How did 
such a project get started? 

Initial observations indicated that the production poten-
tial for livestock in Latin America was not being achieved. 
In fact, the local production of livestock products was 
falling further and further behind human population 
increases. One of the major constraints affecting 

livestock production was in the realm of animal feeding 
and nutrition. Not much was known about the nutrient 
content and/or the identification of locally available 
feedstuffs. Consequently, the project was designed to 
acquire nutritional information on livestock so that more 
efficient feeding programs could be developed for the 
various regions of Latin America. 

Several approaches were employed to accomplish this task. 
In 1971, AID and the University of Florida signed a con
tract to compile and disseminate information on the 
nutrient composition of feedstuffs available for livestock 
feeds in Latin America. The University of Florida scien-
tists coordinated the collection of information of feed
stuffs from 21 countries and 60 laboratories in Latin 
America. These values were coded and then sent to Utah 
State University where they were summarized and prepared 
for publication. The University of Florida successfully 
completed this project in 1974 and distributed the publi
cation entitled, "Latin American Tables of Feed Composi
tion." Under th's contract, the publ;cation and distribution 
of other related booklets and manuals concerning the 
identification of feedstuffs and laboratory procedures 
were accomplished. 

As an outgrowth of these joint efforts, AID contracted 
with Utah State University in 1974 to develop a world
wide project to establish regional feed information centers 
(International Network of Feed Information Centers 
[INFIC] ) in the developing countries. The role of the 
Centers was to compile and disseminate feed composition 
information in order to facilitate the efficient formulation 
of livestock diets (rations). The technical assistance 
aspects of the contract have been provided by the Inter
national Feedstuffs Institute (IFI) at Utah State University 
which engages in activities relating to both developing 
and developed countries. The actual locations and func
tions of these INFICs will be dis,.:.s:. ed in some of the 
following presentations by Mr. Kearl and Dr. Harris. 

At the completion of the University of Florida contract 
in 1974, a new contract was awarded in 1975 to identify, 
demonstrate, and develop beneficial mineral supplementa
tion for grazing ruminaits in Latin America. (Actual 
title was "Development of Efficient Minera! Supplementa
tion Regimes for Grazing in the Tropics." Initially, the 
project leaders reviewed the available literature on minerals 
related to pastures and livestock in Latin America. Then 
they summarized and published the results. This was 
followed by demonstration projects with livestock owners 
who would loan their cattle for use in mineral studies. 
In all cases, scientists and technicians of host country 
agencies were deeply involved in the studies which the 
University of Florida coordinated. The success of this pro
ject in Latin America has stimulated the extension of the 

59 



scope of the project to include national and international 
institutions in host countries in other parts of the world. 
Consequently, the University of Florida is now giving 
attention to the mineral problems in Indonesia, 
Malaysia, Philippines, Thailand, and a few countries in 
Africa. You will hear more about these activities from 
Dr. McDowell who will be speakinq later this morning, 

Although the activities of the Utah and Florida contracts 
are different they are also related. The overall objective 
of the current projects are to provide technical assistance 
that will have applicability, on a broad basis, in the 
deve'opment of efficient feeding systems. The ultimate 
goal of these projects and the programs that emerge from 
them is the development of year around feeding systems 
for cattle, sheep, goats, and buffalo, using grasslands 
that are not suitable for cultivated crops and crop residues 
and other feedstuffs that are not suitable for human con
sumption. Particular attention is given to native range
lands, seeded and fallow pastures, and combinations of 
crop residues and cultivated forages on smallholder crops/ 
livestock farms. A major focus of the program is ident
ifying and correcting nutrient deficiencies in pastures, 
forages and other feedstuffs. The University of Florida 
minerals nutrition project is designed to assist in min
eral deficiences or toxicities of grazed forages while 
the Utah State University project is centered on the 
compilation of feed composition information for use in 
the development of efficient feeding programs. Both 
projects complement each other and are providing needed 
information which when applied by people like you and 
your colleagues will move livestock production upward 
in your countries and in your own individual feeding 
situations. 

The challenge before us at this workshop is to learn more 
about the International Network of Feed Information 
Centers, take advantage of the presence of Drs. Harris, 
McDowell, and Kearl, and share your ideas with each 
other following this conference. I am hopeful that you 
will consider ways in which you might support the con
cept of a feed information center in this region of the 
world. 

Ultimately, of course, the challenge before all of us is to 
continue to build on the information base already estab
lished and to expand that base further as we do research 
and learn more about feed composition, nutrient dig
estibilities and livestock requirements. Obviously, the 
collection of information and storing it in a data bank is 
only the first step. The utilization of information by the 
farmer, through assistance of the extension person or 
someone who can transfer the information into in
creased animal productiv! -t and efficiency is the bottom 

line and must be the final objective. No project, no 
data bank, no feed table, no research laboratory will do 
this. It will be accomplished by people like you, armed 
with knowledge and its application to today's problems 
and who have the desire to do research and the ability to 
train others, that will bring about the improvement in 
livestock production that is needed to better the farmer's 
lot and provide animal products so desperately needed 
to feed the world's hungry and malnourished. 

AID is pleased to provide support for this worldwide 
activity through Utah State University and the University 
of Florida and to cooperate with the Animal Production 
and Health Commission of Asia (APHCA). Again, you 
are to be complimented for your interest in and desire 
to take part in this seminar. I wish you well as you 
proceed with today's program. 
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AN INTERNATIONAL SYVSTEM FOR 
COOPERATION ON FEED DATA 
COLLkCTION AND DOCUMENTATION 1 

Leonard C.Kearl and Lorin E. Harris2 

International Feedstuffs Institute 
Utah State University 
Logan, Utah 

SUMMARY 

The aim of INFIC isto combine (by using the computer) 
world data on the composition and nutritive value of 
products that are or may be used as feeds, and to provide 
abstracts of, and references to, other information about 
feeds. As an essential prerequisite of successful exchanges 
between existing data stores and for organizing future 
input into acommon data base, agreer-,2nt has been 
established on a multilingual international feed vocabulary, 
on information coding, data structure, and computer 
programming. Efforts are being made to establish 
regional centers in developing countries where feed 
composition information can be collected, documented 
and retrieved. 

The output of the common data base may take many 
forms dependinnp on the needs of users. These mziy include 

conventional feLd composition tables, replies to specific 

inquiries, or on-line data. The output of the system is 

also immediately applicable in computer programming 

operations that formulate most-profitable diets. 

INFIC can uniquely service advisers in developing coun-

tries; it also incorporates services of proven value for the 
technically advanced countries. 

To become fully successful, INFIC requires the collabora-
tion of all laboratories that produce or hold information 

on feeds, particularly in developing countries, and con.tinued support from funding agencies. 

Key Words: network, feed centers, feed databanks, feed 
nomenclature, feed vocabulary, feed abstracts. 

1 A report on Project 079, Journal Series No. 2613. This 
research was partly financed by the United States Agency 
for International Development under contract number 
AI D/TA-C-1 159 entitled, "Increasing Livestock Production 
Through Improved Nutrition Information." 
2 Associate Director, International Feedstuffs Institute and 
Assistant Professor, Animal, Dairy, and Veterinary Sciences 
Department; Director, International Feedstuffs Institute 
and Professor, Animal, Dairy, and Veterinary Sciences 
Department, respectively. 

INTRODUCTION 

The degree of development achieved by a country 
largely depends upon the extent and utilization of its 
resources. Relatively little can be done to increase 
supplies of natural resources, but there are innumerable 
ways to improve their utilization. The natural and 
cultivated forage that can be utilized by wild and domes
tic livestock is a most important factor in the production 
of animal products, but this resource isoften mismanaged. 
Primary attention must be given to assisting national 
and regional organizations to achieve efficient use of 
their resources. 

Developed countries, however, lack basic data on the 

chemical, physical, and biological values of their feeds. 
Cereal grains and other products suitable for human foods 
are generally not available for use in animal diets in devel

oping countries. Instead, forages and by-products from 

the production of human foods are the primary feeds, and 

these require individualized analyses. 

Because environmental factors affect the chemical and 
pycal proet fant aec appl ica onu 

physical properties of plant ecies, applications of nutri
tional principles have to take into account the conditions 
prevailing in a given region. These factors point to an 

urgent need to generate data through applied nutrition 
research in all countries. 

The utilization value of feeds in terms of their economic 
value and the nutritional requirements of animals must be
precisely known before profitable animal diets can be 

formulated. A major problem in present feed evaluation 
isthe scarcity of reliable data. A world databank should 
contain nutritional information about all feeds used in 
formulating animal diets. In addition, that information 

should express feed energy values in terms cumpatible with 
those describing the energy requirements of animals. 

Efficient and effective data exchange among countries and 

regions requires an international feed vocabulary to accu
rately describe materials used as animal feeds, and standard 
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methods for chemical and biological analyses of feeds. 

These requisites must be fulfilled before data can be 

processed and entered into databanks that can service
 
all countries. 


BACKGROUND 

In the early nineteenth century, scientists were able to 
begin classifying feeds according to their chemical com-
position. The earliest recorded feed tables are those of 
Thaer (1809) who classified hays according to their 
content of acid and alkali soluble material. Later, 
Boussingault (1843) published a table of "hay equiva-
lents" that compared feeds on the basis of their nitrogen 

content. 

Wolff (1874) and Lehmann (1899) expressed feed values 
in terms of digestible nutrients. These concepts took
 
into consideration differences between feeds in nutri3nt 

losses during digestion. This work was expanded by 

Kellner (1905) in Germany and Armsby (1903) in the
 
United States who, working independently, observed 

and catagorized differences between feeds in the amount 
of energy lost during metabolism, 

The work of Wolff (1874) was expanded in the United
 
States by Atwater (1874). His methods were modified 

by Henry and Morrison (1910) and became known as
 
the total digestible nutrient (TDN) system. The concepts 

of digestible, metabolizable, and net energy were the out
growth of work by Armsby (1903) and Kellner (1905). 


The TDN and calorie system approaches to defining the
 
nutritive value of feedstuffs have continued up to the 

present time. Feed composition tables were published 

in the United States in Morrison's "Feeds and Feeding" 
until the 22nd edition which appeared in 1956. The 
introduction of digestible nutrients by species of 
animals first appeared in Schnieder's "Feeds of the 
World" (Schnieder 1947). 

In 1952, the United States National Academy of Sciences 
recognized the need for a review of feed composition 
information. This resulted in two publications, one on 
the composition of concentrates (NRC 1956) and one 
on the composition of forages and grains (NRC 1958). 

Within recent years, comprehensive tables of feed com-
position have been published (NAS 1971; McDowell 
et al. 1974; Gohl 1975; ARC 1976; and Kearl et al. 1979). 

It seems to be more than mere accident that in the home 
countries of the afore-mentioned pioneers in compiling 
of feed composition tables, Germany and the United 
States, two separate centers of feed data documentation 
were compiled. Documentation began in Germany in 
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1949 (Haendler, 1963; Haendler and Jager, 1971); and in 
the United States in 1952 (Harris et al. 1968). 

Although there was some contact between the centers for 
several years, it was not possible to combine or adapt the 
two systems to each other. Personnel at the Utah (United 

States) ceiter contacted FAO concerning the need for 
world cooperation. FAO, in turn, sent a consultant to 

visit various centers that were compiling data on feed com
position (Alderman, 1971). This resulted in two informal 
meetings at FAO headquarters in Rome in 1971 and 1972 
(Harris and Christiansen, 1972; Haendler and Harris, 1973). 
These meetings generated the organization of the Interna
tional Network of Feed Inforn'ation Centers (NFIC). Atthe regular annual meetings since that time, discussions
he enter arun p ic m att dis ing 
have centered around policy matters and strengthening 
and expanding the organization. 

INTERNATIONAL NETWORK OF
 
FEED INFORMATION CENTERS
 

INFIC Centers are classified according to the internal
 
organization and the services they perform. Currently
 
there are three types of centers. Type I, Type II, and
Observer. 

Type I centers are processing centers. These centers perform the following functions: 

0 	 Cooperate with analytical laboratories in the ex

change of information and chemical data concerning
nutrient values of feed. 

Cooperate with biological lboratories in acquiring 
ifai tlio 

pies of animals. 
Check and validate data. 

Code and process data nto the databank. 

0 	 Output data in forms applicable to user demands 
(feed tables, on-line acquisition, etc.). 

* 	 Exchange data with other INFIC centers. 

Type'll centers are collection and dissemination centers. 

They perform the following functions: 

* 	 Cooperate with analytical laboratories in the 
exchange of information and chemical data 
concerning nutritive values of feed. 

0 	 Cooperate with biological laboratories in acquiring 
information on the utilization of feeds by various 
species of animals. 



" Check and validate data. 	 Unofficial Observing Status 

Food and Agriculture OrganizationForward data to a Type I center for processing* 
and entry into the databank. 

Geographic Responsibilities" Disseminate information received from Type I 
centers (This information may be by request) 

INFIC representatives are responsible for acquiring feed 

information from the following geographical areas:Observer centers are dissemination centers and perform 

the following functions: Africa: The Documentation Center, Hohenheim 

" Observe the functions of other centers and assist 	 University, Stuttgart, Federal Republic )f Germany, 

in cooperation with FAO; The Internatioril Live
in establishing contact with laboratories and other 

stock Center for Africa, Addis Ababa, E'iiiopia;
institutions providing pertinant information. 

and The L'Institut d'Elevage et de Medecine 

Veterinaire des Pays Tropicaux, Miasons-Alfort,* Disseminate information received from Type I 
France. 

or Type II centers (information may be by request). 

Europe: The Documentation Center, Hohenheim 
University, Stuttgart, Federal Republic of Germany 

MEMBERSHIP IN INFIC 	 Latin America: The Instituto Interamericano de 

Ciencias Agricolas, San Jose, Costa Rica; and the 
INFIC is open to all organizations concerned with feed International Feedstuffs Institute, Utah State 
information. Each INFIC center functions independently University, Logan, Utah, USA. 
with regard to financing, personnel, data exchange, 
research, and publication. North America: The International Feedstuffs 

Institute, Utah State University, Logan, Utah, USA; 
Current membership is: and The Canadian Department of Agriculture, 

Ottawa, Canada. 
Type I Centers 

Oceania and Southeast Asia: The Australian FeedsAustralian Feeds Information Center 	 Information Center, Sydney, Australia. 

Dokumentationsstelle der Universitat Hohenhei m
 

.nternational Feedstuffs Institute
 

Type II Centers 	 AN INTERNATIONAL SYSTEM FOR 

NAMING AND DESCRIBING FEEDSAgriculture Canada 
Arab Center for Studies of Arid Zones and Dry Lands 
Colleue of Fisheries, Aquaculture Division In recording feedstuffs data from different parts of the 

world and processing them for use in a common databank,University of Washington 
Institute d'Elevage et Medecine Veterinaire des Pays a standardized, unambiguous identification system is 

essential. This must include: (a)a vocabulary consistingTropicaux 
of elements (descriptors) that do not overlap, and (b)Instituto Interamericano de Ciencias Agricolas 
regulations for the use of these descriptors in naming feeds.Korean Feedstuffs Institute 

Ministry of Agriculture, Fisheries and Food, U.K. A new international system was proposed by Harris (1963) 

and Harris, et al. (1968) in order to overcome incon-Tropical Products Institute 
sistencies in naming feeds. This system was modified by 

a joint working party - Logan - Hohenheim - MaisonsObserver Members 
Alfort, and isnow known as the International Feed 

Centraal Veevoederbureau in Nederland Vocabulary. This vocabulary is in English, French, 
Institut National de la Recherche Agronomique German, and Spanish, and has been adopted by INFIC. 

Intirnational Livestock Center for Africa The vocabulary is divided into logical categories (or facets) 
Universiti Pertanian, Malaysia as explained Ihf!ow. A feed name is established by com-

University of Ibadan bining descriptors of different facets and a translation by 

Verband Deutscher Landwirtschaftlicher Unter- computer is possible--for example, from English into 
suchungsund Forschungsanstalten French names. The terms used in the vocabulary might 
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not always correspond to those in common use in a 	 Since the descriptive feed names are not practicable for 
given country. In these instances, adjustments are made data processing, a consecutive order 5-digit identification 
to convert the international feed descriptions into short number (International Feed Number) is assigned to each 
names. The international feed vocabulary is in wide- name. The code for the feed class is inserted in front of 
spread use and minimizes feed identification difficulties this number (as outlined above, making a 6-digit number 
by assigning descriptive names to feeds, 	 in all (see Table 1). Examples of two feed descriptions 

with the International Feed Number are: 
The International Feed Vocabulary is designed to give a 
comprehensive and concise description to each feed. A No. 1: Zea mays indentata. Maize, dent, aerial part, 
complete name may have several individual components. ensil.ad, dough stage. IFN 3-02-912 
Each component describes an essential attribute in eval- No. 2: Gossypium spp. Cotton, seeds oil residue 
uating a particular feed. These components are arranged solvent extracted, less than 36 percent 
in six facets. 	 protein. IFN 5-01-632. 

Origin including scientific name (genus, species,
 
variety) common name (generic, kind, strain) and TABLE 1 Examples of International Feed Descriptions
 
chemical formula when applicable. 

Name Components 
Part fed to animals and as affected by process(es) ._NameComponents _ 

Feed No. 1 
FeedNo._1_ 

Feed No. 2 
FeedNo._2 

Process(es) and treatment(s) to which the origin of 
Genus (of original material) 
Species 

Zea 
mays 

Gossypium
spp. 

part was subjected to prior to being fed to the animal. Variety or kind indentata 

Stage of maturity and development (applicable to 
Generic name 
Kind 

Maize 
dent 

Cotton 
..... 

forages and animals) . Part eaten aerial part seeds oil 

Cutting (primarily applicable to forages). Process(es) and treatment(s) 
residue 

Grade (official grades with guarantees, etc.). 
to which product has been 
subjected 

ensiled solvent 
extracted 

ground 

All applicable descriptors are used to describe each feed 
Stage of maturity 
Cutting or crop 

dough stage 
.......... 

..... 

unequivocally. Grade (or quality designation) less than 

Feeds have been assigned to eight classes. These are: 
36 percent 
protein 

Class (3) (5) 
Class 1 Dry forages and roughages (more than 18 International feed number 3-02-912 5-01-632 

percent crude fiber). 

Class 2 Pasture, range plants and forages fed green. All feed names are listed in the INFIC International Name 
File. Feed names are added to this file as they are coined. 

Class 3 Silages. 

Class 4 Energy feeds (products with less than 20 THE COLLECTION AND RECORDING 
percent protein and less than 18 percent OF FEED DATA 
crude fiber). 

A document known as the "International Source Form" is 
Class 5 Protein supplements (products which used to record the information about a feed (Harris 1970). 

contain 20 percent or more protein). On thi, form, in use in many laboratories throughout the 
world, the following information is included: identification 

Class 6 Mineral supplements, of the sample; information on the geographical area in 
which the feed originated; the reference source, published 

Class 7 Vitamin supplements, or unpublished; and pertinent information about factors 
which may influence the nutritional characteristics of the 

Class 8 Additives (antibiotics, coloring material, product. The form also has space for describing the animal 
flavoring, hormones, medicants). and procedures used in digestion and balance trials. 
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Chemical and biological values that have been determined 
on the feed sample can be recorded on this form. 

These forms are available to all INF IC institutions and 
are printed in five (5) different languages. 

Data and other information about feeds are requested by 
INFIC centers in the following ways: 

* 	 from chemical and biological analyses of feed 
samples received from a laboratory under contract 
to an INFIC center. 

cooperating feed analysis laboratories and 

research institutions. These are forwarded by 

mail or obtained by personal contact, 


sfrom 

* 	 from a literature search. 

* 	 from publications containing feed information 
that are forwarded to the centers. 

After the data are put on the source form, they are coded 
For example,

(Knight et al. 1966 and Harris et al. 1968). 

all information concerning the area (country, region, state, 
province), the sources of reference and the feed description 
are coded and punched into one card. Data pertaining to 
soil condition, fertilizer applied, etc., are recorded on a 
second card. Information about metabolic studies is 
recorded on a third card and a fourth card is used to 
record the chemical and biological data. Additional 
cards are used for environmental and other information, 
The system thus provides flexibility and can be expanded 
to meet changing conditions. 

BENEFITS TO THE USER 

The information stored in the combined INFIC databank 
will be of particular value to those involved in research 
and education, planning and development, the feed 
industry, and practical animal production. Eventually 
the total output will provide ready access to: 

" 	 all relevant values for chemical, physical and biolog-
ical data of existing and potential feeds. 

* 	 information on factors which affect the nutritional 
value of feeds (e.g., age of plant, soil, fertilization, 
and method of processing). 

" 	 information relevant to the incorporation of feeds 
into diets and rations (e.g., physiological restric-
tions of the animal, intake levels, efficiency of 
utilization, and toxicity levels). 

Information retrieval may be accomplished in various ways 
depending on the user's needs and facilities. Access to 

information would be given by feed tables and specific 
printouts when direct use of computer or via a remote 
terminal is impracticable for a user. Abstracts of infor

mation pertaining to specific questions can be selectively 
withdrawn by some centers. 

The system also permits analysis of factors affecting com
position and nutritional value of feeds (e.g., environment 
and technology of processing), provided the sample 
analysed has been sufficiently described (for example, 
as requested on the International Source Form distributed 
to the cooperating laboratories). Data may also be suit
able for developing regression equations. The importance 
of giving consideration to the experimental conditions 
under which data were obtained and of distinguishing 
between actually determined and derived values iswell 

recognized. Especially important isthe efficient use that 
can be made of the information stored in the data bank 

by connecting it with computerized programs for the 
formulation of diets for maximum profit. 

COOPERATION REQUIRED TO 
SUPPRTIN OE IVE S 

It isobvious that the potential quantity and quality of 
output from a databank depends on its input. To draw 
information across fields of specialization, countries, and 
languages requires close cooperation among institutions 
all over the world. Certainly, there are a number of 
limitations to achieving the aim of an optimal coverage 
in the documentation of world data. Particular assistance 
is sought by INFIC from: 

0 	 feed analyses laboratories and collecting organizations, 

in particular those serving developing countries, who 
could make their results available to the central data 
bank; 

0 	 leading workers in the field of feed analyses and energy 
metabolism, who could recommend the most economic 
determination to employ and appropriate systems to 
use in expressing energy values; 

* 	 research workers and users who could support the 
international standarization of terminology in
 
organizing future data input into a common data
 
base.
 

Representatives from the participating countries have 
expressed interest in the work of INFIC and pledged 
continued support for it. The United States Agency for 
International Development (US AID) has made an essen
tial contribution through its Florida project, which had 
69 laboratories in 23 Latin American countries cooperat
ing in producing, collecting, and forwarding analysis 
results to the Project Center. Using these data, compre
hensive feed composition tables have been published in 
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Spanish, Portuguese and English, and a publication has 
been made in Arabic, and some names have been trans-
lated into Turkish. USAID is providing financial support 
for the participation of the International Feedstuffs 
Institute in INFIC and provided some funds to assist the 
Latin America Program in San Jose, Costa Rica. The 
Government of the Federal Republic of Germany is 
supporting work toward INFIC's objectives undertaken 
by the Hohenheimn Center in cooperation with FAO and 
the International Livestock Center for Africa. The Aus-
tralian Center is cooperating with several organizations in 
Southeast Asia in an effort to determine a suitable location 
for a center to serve this region. The Arab Center for the 
Studies of Arid Zones and Dry Lands, Damacus, Syria in 
cooperation with the International Feedstuffs Institute, 
is working in the 22 Arab States. 
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INTERNATIONAL FEED VOCABULARY 1 

Lorin E. Harris 
Leonard C. Kearl 

International Feedstuffs Institute 
Utah State University 
Logan, Utah, USA 

SUMMARY 

The International Network of Feed Information Centers 
(INFIC) has been organized to standardize the naming 
of feeds ind the methods used for analyzing and re
porting feed composition data throughout much of the 
world. Centers are located in the following countries: 
Australia, Canada, Costa Rica, France, West Germany, 
Syria, United Kingdom, United States, and in two 
international organizations; the International Livestock 
Center for Africa and FAO. Other center(s) are being 
organized in Southeast Asia. 

INFIC has developed an "International System" to name 
feeds, rocord chemical and biological data about feeds, 
and to code the data so it can be stored, summarized, 
retrieved, and printed in flexible formats. On-line data 
isavailable for using a remote terminal for calculating 
diets to obtain maximum profit. 

An "International Feed Description" ismade up by 
combining descriptors from six facets: 

* 	 origin inciuding scientific name (genus, species, 
variety), common name (generic, breed or kind, 
strain) and chemical formula. 

* 	 part fed to animals and as affected by process(es). 

" 	 process(es) and treatment(s) to which the part eaten 
was subjected, 

" 	 stage of maturity or development (applicable to 
forages and animals). 

* cutting (primarily applicable to forages). 

" grade (official grades and guarantees, etc.). 

All 	 applicable facets are used to describe each feed. 

1This research was partially financed by the Agency for 


International Development Contract No. AID/TA-C-1159. 

Report on Project 079 of the Utah Agr. Exp. Sta. J. Paper No. 2614. 


To the extent information isavailable, the facets give a 
qualitative description of the feed. Also, according to 
their physical and chemical characteristics, feeds are 
grouped into eight classes. These are: 

0 	 Dry forages and roughages (more than 18 percent 
crude fiber or 35 percent cell walls on a dry basis). 

• 	 Pasture, range plants, or forages fed green. 

0 	 Silages. 

0 	 Energy feeds (less than 20 percent crude protein, 
and less than 18 percent crude fiber or 35 percent 
cell walls on a dry basis). 

0 	 Protein supplements (products which contain 20 
percent or more crude protein on a dry basis). 

0 	 Mineral supplements. 

* 	 Vitamin supplements. 

* 	 Additives (antibiotics, coloring material, flavors, 
hormones, medicants). 

Each class represents special characteristics peculiar to a 

given group of feed products for formulating diets. 

Each feed isassigned a 5-digit feed number. For com
puter programming purposes, this number becomes the 
central code that links the chemical and biological data 
and the international feed descriptions and other feed 

names together. This number isused when recalling 
information from the databank and in linear programs 
for calculating the most profitable animal diets. To make 
the number more meaningful, the feed class number (1 
digit) is placed in front of the feed number making a 
6-digit number that is known as the international feed 
number (IFN). 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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This publication describes the system used by INFIC 
personnel to formulate international feed descriptions 
and international feed names. Country names are also 
discussed. 

Key Words: feed centers, feed databanks, feed nomenclature, 
fetid vocabulary, feed names. 

AN INTERNATIONAL SYSTEM 

FOR DESCRIBING AND NAMING FEEDS 


The system uses three types of feed names: 

* 	 The "International Feed Description" outlines in 
detail the use of six facets with descriptors (origin, 
part, proc. ss, maturity, cut and grade).to describe 
the feed in detail. 

* 	 The "International Feed Name" uses the same 

principles, but in some cases descriptors are 

dropped out of the international feed description 

if they are understood. In other cases, some
 
descriptors are changed to terms used in commerce. 

" 	 "Country Names" are added where they are different 
than the international feed description or the inter-
national feed name. 

The international feed description, the international feed 
name, and country names are discussed below. 

International Feed Description 

Many by-products arising from the preparation of human 
food are suitable as animal feeds. As new technology 
develops for processing human foods, additional by-
products are constantly being introduced. Many grain 
products are changed by subjecting them to some form 
of mechanical process, e.g., blending, grinding, pelleting, 
and steam or dry rolling. This often alters the nutritive 
value of feeds. Generally, these changes increase nutri-
tive values and enhance the efficiency of animal pro-
duction. This, however, complicates the task of pre
cisely naming these materials. The names of many feeds 
are controlled officially by regulation in the United States 
of America (USA), Canada, and the European Economic 
Community (EEC). Such names, however, are usually 
common or trade names and do not describe the feed 
accurately. 

In reviewing the literature, more than 20 percent of the 
"common names" were found to be different names 
(synonyms) for the same product from different areas 
of the world. This complicates the identification of 

feeds. A new international system was proposLJ by Harris 
(1963) and Harris et al. (1968) to overcome inconsisten
cies in naming feeds. This system was modified by a 
joint working party drawn from Logan -- Hohenheim -
Maison - Alfort, and is now known as the "International 
Feed Vocabulary" (Harris et al. 1980). 

Using this vocabulary, over 17,000 feeds have been re
corded and given "International Feed Descriptions and 
International Feed Names" in English, German, and some 

in 	French. The Portuguese and Spanish versions are 
being prepared. These international feed descriptions 
and international feed names are now in wide use. 
The international vocabulary isdesigned to give a com

prehensive name to each feed as concisely as possible. 
Each feed description iscoined by using descriptors 
taken from one or more of six facets: 

Facet 1: origin (original material) consisting of 
scientific name (genus, species, variety); common name 
(generic name, breed or kind, strain), and chemical 
formula as appropriate. 

Facet 2: part fed to animals as affected by process (es). 

Facet 3: process (es) and treatments (s) to which the 
part has been subjected. 

Facet 4 stage of maturity or development (applicable 
to forages and animals). 

Facet 5: cutting (primarily applicable for forages). 

Facet 6: grade (official grades with guarantees or 
other grades). 

A complete "International Feed Description" consists of 
all descriptors applicable to that feed. 

In addition to the description, feeds are grouped into 
eight classes according to their physical and chemical 
characteristics. 
Facet 1: Origin 

The origin or parent materials may be one of three types: 

plants specific (BARLEY, OATS, COCONUT, 
SOYBEANS) 

non-specific (CEREALS, GRASS, 
MEADOW PLANTS) 

animals specific (CATTLE, CHICKENS, SWINE) 
non-specific (ANIMAL, POULTRY, 

FISH) 
minerals, chemical products, drugs and others 
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For specific plants and animals, each descriptor of the 

facet Origin iscomposed of: 

Scientific name (Latin) 

Genus 

species 

variety or kind 

Common name (in English, German, French .... 

When possible, feeds should be described by their common 

names at up to three levels. Tho first level should be the 

generic name, e.g., CATTLE, FISH, CLOVER, WHEAT, 
etc. The second level should be more specific (such as 

breed or kind), e.g., HEREFORD, COD, RED (clover), 

WINTER (wheat), etc. The third level should list other 

important characteristics (such as a strain of wheat, e.g., 

DELMAR). Examples are given in Table 1. The descrip-

tors are capitalized. 

TABLE 1 International Feed Description: Origin 

(Example) 
With Specific Origin 

genus 
species 

nOS 
TA IUUS 

GADUS 
MORRHUA 

TRIFOLIUM 
PRA TENSE 

TRITICUM 
AESTIVUM 

Level 1 generic name 
Level2 breedor kind 

CATTLE 
HEREFORD 

FISH
COD 

CLOVERRED WHEATWINTER 

Level 3 strain ---. . ... DELMAR 

With Non Specific Origin 

Level I generic name 
Level 2 breed or kind 

ANIMAL 
. . .. 

GRASS . .. POULTRY . .. MEADOW PLANTS. . 

Level 3 strain ... ... ... ...-

The above are examples of feeds with specific origins, 
Some feeds have no specific origin, and are described by 
their common name (non-specific origin), e.g., ANIMAL, 
GRASS, POULTRY, MEADOW PLANTS (Table 1). 

Minerals, drugs and chemicals are listed according to the 
nomenclature of the Chemical Rubber Company (1977-
1978). The chemical formulas are designated when 
applicable, 

Facet 2: Part Fed to Animals as Affected by Process (es) 

This component of the feed description represents the 

actual part of the parent material fed to the animal. In 

the past, the edible parts of plants and animals were 

obvious, such as leaves, stems, seeds, meat trimmings, or 

bones. Today, due to the extensive fractionation of plant 

seeds and the reconstitution of many of the parts into 

new processed foods, innumerable by-products are 

available for animal feeding. Also, there are by-products 

from the preparation of meats and fish for human con-

sumption. 

Each part has to be described unambiguously by a 

descriptor, the use of which isclearly defined. 

Example part descriptors with definitions are: 

BRAN The pericarp of cereal grains. 

COBS The fibrous inner portion of the ear of 
maize from which kernels have been removed. 

GERMS The embryo found in seeds and fre

quently separated from the starchy endosperm 
during milling. 

Examples of International Feed Descriptions or Names 

with parts are given in Table 2. 

TABLE 2 International Feed Description: Origin + Part 

(Example) 

genus 
species 

BOS 
TA URUS 

GADUS 
MORRHUA 

T,-JFOLIUM 
PRA TENSE 

TRITICUM 
AESTIVUM 

generic CATTLE FISH CLOVER WHEAT 

breed or kind 
strain 

HEREFORD COD 
---.. 

RED 
... 

WINTER 
DELMAR 

part MILK WHOLE AERIAL PART GRAIN 

Facet 3: Process (es) and Treatment (s) 

Many processes are used in the preparation of animal 
feeds and some of these may significantly alter their 
nutritional value. Heat may damage some nutrients and 

conversely, it may make others more available. 

Pelleting increases consumption while grinding may affect 
digestibility of protein and carbohydrates. Such treat
ments also alter the proportions of the lower fatty acids 
produced by rumen microflora of milking cows, which 
decreases the quantity of fat in the milk. 

It is important, then, that a livestock manager be aware 
of the processes to which a feed has been subjected. Also, 
the type of animal being fed and its physiology must be 
considered relative to the feed factors. Therefore, origin 

and part terms are followed by those distinguishing the 

different methods of processing that may have been used 

(alone or combined) e.g., separating, reducing size or heat

ing. The term DEHYDRATED when applied to AERIAL 

PART means feeds which are artificially dried. Similarly, 

FAN AIR DRIED indicates the AERIAL PART (hay) 

has been dried indoors by air convection. 

The term MECHANICAL EXTRACTED has been 

used in the place of expeller extracted, hydraulic ex

tracted or old process. (This new term has been adopted 

by the Association of the American Feed Control 

Officials, 1978.) 
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Examples of process descriptors with definitions are: 

DRY-RENDERED Residues of animal tissues 
cooked in open steam-jacketed vessels until the 
water has evaporated; fat removed by draining
and processing the solid residue. 

FRESH Recently produced or gathered; not 
stored, cured, or preserved, 

HYDROLYZED Subjected to hydrolysis, 
process by which complex molecules (e.g., 
those in proteins) are split into simpler units 
by chemical reaction with water molecules. 
(The reaction may be produced by an enzyme, 
catalyst, or acid, or by heat and pressure). 

Examples of International Feed Descriptions with pro-cesses are given in Table 3. 

Part + Process (Examples) 

gnu 
spcks 

BOS 
TA UR US 

GADU 
MORPIUA 

TRIRJFOLUM 
PR TENSE 

TRITICUM 
AES7VUJM 

generic
brod or kIrl 

CATTLE
HEREFORD 

FISH
COD CLOVER

RED WHEAT
WINTER 

strain 
pon 

.
MILK 

...
WHOLE OR AERIAL PART 

DELMAR
GRAIN 

CUTTINGS 
proom BOILED MECHANICAL ENSILED GROUND 

EXTRACTED 
GROUND 

Facet 4: Stage of Maturity or Development 

Although stage of maturity may be unimportant or not 
even apply to feeds such as grain by-products, it is 
probably the most important factor influencing the 
nutritive value of forages. There isan optimal stage of 
maturity for forage crops beyond which lignification orthe reduction of the ratio of leaf to stem greatly reduces 
theedigtiooft xamp leratonste y eoshe of atl ed
digestibility. Examples of International Feed Descriptionswith stage of maturity for animals and plants are given in 
Table 4. Table 5 give the stage of maturity terms for 
animals and Table 6 gives the stage of maturity terms
for plants. 

TABLE 4 International Feed Description: Origin + 
Part + Process + Maturitvi (Examples) 
genus GA LL US GADUS TRIFOLJM TRWTICUM 

'ecdu DOMESTICUS MORRHUA PRA TENSE AESTIVUff 

dgenric CHICKEN FISH CLOVER WHEAT 
brood or kind LEGHORN COD WINTERtrain  - RED DELMAR 
part WHOLE WHOLE AERIAL PART GRAIN 
proomn FRESH BOILED DEHYDRATED GROUNDmaturity DAYOLD GROWER EARLY BLOOM 

TABLE 5 Maturity Terms for Animals 

Ruminants and
 
Non-Ruminants Poultry Fish
 

day old day old larval 

suckling chick fry
 
grower pullet (broiler) fingerling
 

adult adult grower
 
aged aged adult
 

aged
 

Facet 5: Cutting 

Many forage crops are harvested several times during theM n oa eco saeh retds vrlt m sd rn hyear. Each cutting has a unique nutrient content as well 
as characteristic physical properties. The description forcutting refers to the sequence of cutting from the first tothe last during the year (Lut 1,cut 2, etc.). The maturity 

terms refer to stage of growth or of regrowth, and must

be considered within the limits of a particular cutting.
 

In tropical and subtropical areas, crops may be cut through

out the year, particularly when they are irrigated. The 
time to start counting cuttings for non-irrigated forages
would be the first rainy season. For irrigated forages, the 
count should start from the first cutting of the year. 

Since stage of maturity is more important than cutting

date, the various cuts for forages are sometimes combined
 
with the stage of maturity when data are summarized forfeed composition tables. Examples of feed names with

cutin sivin table 7. 

Facet 6: Grade 

Some commercial feeds and feed ingredients are given 
official grades on the basis of their composition and other

quality characteristics.
quitchrtesis.ShfedaesodnaqalySuch feeds are sold on a quality 
description basis in accordance with their official grad
ings. Thus, these grades and quality designations must be

included in the description of the feed. 
 These guaranteesfor various attributes are expressed in terms of "more 
than" (minimum %of protein, fat, etc.); and "less than"(maximum %of crude fiber, moisture, etc.). Low gossypol 
isan example of a quality grade. Such guarantees and 
quality ratings are descriptors in this facet (Table 8). 

In addition to official grades, many feeds are designated 

and sold in the marketplace according to the percent of
protein, fat, etc., present in the material. These quality 

descriptors are classified as grades; e.g., Soybean, seeds,
solvent extracted ground, 43% protein. 
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TABLE 6 International Stage Of Maturity Terms (Revised 1973) 

Preferred term 

ForPlantsthat Bloom 

Germinated 

Early vegetative 

LUte vegetative 

Early bloom 

Midbloom 

Full bloom 

Late bloom 

Milk stage 

Dough stage 

Mature 

Post ripe 

Stem cured 

Regrowth early vegetative 

Definition 

Stage in which the embryo in a seed 
resumes growth after a dormant period 

Stage at which the plant isvegetative and 
before the stems elongate 

Stage at which stems are beginning to 
elongate to just before blooming; first 
bud to first flowers 

Stage between initiation of bloom and stage 
in which 1/10 of the plants are in bloom; 
some grass heads are in anthesis 

Stage in which 1/10 to 2/3 of the plants 
are in bloom; most grass heads are in anthesis 

Stage in which 2/3 or more of the plants are 
in bloom 

Stage in which blossoms begin to dry and 
fall and seeds begin to form 

Stage in which seeds are well formed but 
soft and immature 

Stage in which the seeds are of dough- like 
consistency 

Stage in which plants are normally harvested 
for seed 

Stage that follows maturity; some seeds cast 
and plants have begun to weather (applies 
mostly to range plants) 

Stage in which plant; are cured on the stem; 
seeds have been cast and weathering has taken 
place (applies mostly to range plants). 

Stage in which regrowth occurs without 
"lowering activity; vegetative crop aftermath; 
regrowth in stubble (applies primarily to fall 
regrowth in temperate climate;); early dry 
season regrowth 
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Comparable terms 

Sprouted 

Fresh new growth, before heading out, 
before inflorescence emergence, 
immature prebud stage, very immature, 
young 

Before bloom, bud stage, budding 
plants heading to bloom, heads just 
showing, jointing and boot (grasses), 
prebloom, preflowering, stems elongated 

Early anthesis, first flower, headed out 
in head, up to 1/10 bloom 

Bloom, flowering, flowering plants, half 
blo, m, in bloom, mid a,-thesis 

3/4 to full bloom late anthesis 

1F days after silkinij, before milk, in 
bloom to early pod, late to past anthesis 

After anthesis early seed, fruiting, in 
tassel, late bloom to early seed, past 
bloom, pod stage, post anthesis, post 
bloom, seed developing, seed forming, 
soft, soft immature 

Dough stage, nearly mature, seeds 
dough, seeds well developed, soft dent 

Dent, dough to glazing, fruiting, fruiting 
plants, in seed, kernels ripe, ripe seed 

Late seed, over ripe, very mature 

Dormant, mature and weathered, seeds 
casc 

Vegetative recovery growth 



TABLE 6 International Stage of Maturity Terms (Revised 1973) (continued) 

Preferred term 	 Definition Comparable terms 

Regrowth late vegetative 	 Stage in which stems begin to elongate Recovery growth, stems elongating 
to just before blooming; first bud to first jointing and boot (grasses) 
flowers; regrowth in stubble with stem 
elongation (applies primarily to fall 
regrowth in temperate climates) 

Immature 	 Used foi fruit and leaves 

ForPlantsthatDo Not Blooma 

1 to 14 days' growth 	 A specified length of time after plants have 2 weeks' growth
 
started to grow.
 

15 to 28 days'growth 	 A specified length of time after plants have 4 weeks'growth
 
started to grow
 

29 to 42 days'growth 	 A specified length of time after plants have 6 weeks'growth
 
started to grow
 

43 to 56 days'growth 	 A specified length of time after plants have 8 weeks'growth
 
started to grow
 

57 to 70 days'growth 	 A specified length of time after plants have 10 weeks'growth
 
started to grow
 

aThese classes are for species that remain vegetative for long periods and apply primarily to the tropics. When the name of a feed is 
developed, the age classes form part of the name (e.g., Pangolagrass, 15 to 28 days' growth). Do not use terms which apply to plants
 
that bloom and those which do not bloom in same name. For plants growing longer than 70 days, the interval isincreased by
 
increments of 14 days.
 

TABLE 7 International Feed Description: Origin + TABLE 8 International Feed Description: Origin + Part 
Part + Process + Maturity + Cut (Examples) + Process + Maturity + Cut + Grade (Examples) 

genus GALLUS GADUS TRIFOLIUM DIGITARIA genus GL YCINE MEDICAGO GADUS 
Wecies DOMESTICUS MORRHUA PRA.TENSE DECUMBENS geus MAX SASATI/VAIDVA GO MORRHUAGA Uspecies GL M 

generic nan e CHICKEN FISH CLOVER PANGOLAGRAiS 
bred or kind LEGHORN COD RED generic name SOYBEAN ALFALFA FISH 
Strain --- --- breed or kind --- COD 
part WHOLE WHOLE AERIAL PART AERIAL PART strain RANGER 
process FRESH BOILED DEHYDRATED ENSILED 
maturity DAYOLD GROWER EMRLYBLOOM 28-42 DAYS' part SEEDS OIL AERIAL WHOLE 

GiOWTH RESIDUE PART 
cut ... .. CUT CUT__ process SOLVENT DEHY- BOILED 

EXTRACTED DRATED
 
GROUND
 

Feed Classes in Relation to Composition and Usage maturity -..... GROWER 
cut ---- CUT 1 ---

Feeds are grouped into eight classes on the basis of their grade 44% 17% ---
PROTEIN PROTEIN 

composition and the way they are used in formulating 
diets (Table 9). These classes, by necessity, are arbitrary, 
and in borderline ca:;es, the feed isassigned to a class 
according to its most common use in normal feeding Examples of international feed descriptions for feed 
practices. classes 1 to 6 are shown in Table 10. 
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TABLE 9 International Feed Classes by Composition and Usage 

Code Class Description 

1 Dry forages and roughages 

This class includes all forages and roughages cut and cured and other products with more than 18 per
centa crude fiber or containing more than 35 percent cell wall. Forages and roughages are low in net 

energy per unit weight usually because of the high cell wall content. Examples of dry forages and 

roughages are: 

hay 
STRAWb
 

fodder (AERIAL PART, MATURE [includes ears with husks] for the Maize plant or AERIAL PART, 
MATURE [includes heads] for the Sorghum plant) 

stover (AERIAL PART WITHOUT EARS WITHOUT HUSKS, MATURE or AERIAL PART WITHOUT 
HEADS, MATURE for the Maize plant or Sorghum plant)
 

HULLS
 
PODS
 

2 Pasture, range plants, and forages fed green 

Included in this group are all forage feeds either not cut (including feeds cured on the stem) or cut 

and fed fresh. 

3 Silages 

This class includes only ensiled fc ,qes (MAIZE, ALFALFA, GRASS, etc.) 

4 Energy feeds 

Included in this group are products with less than 20 percent protein and less than 18 percent crude 
fiber or less than 35 percent cell wall, GRAIN, MILL BY-PRODUCTS, FRUIT, NUTS, ROOTS, and 

TUBERS. Also, when these feeds are ensiled, they are classified as energy feeds. 

5 Protein supplements 

This class includes products which contain 20 percent or more of protein from animal origin (including 
ensiled products) as well as oil meals, GLUTEN, etc. 

6 Mineral supplements 

7 Vitamin supplements (including ensiled yeast) 

8 Additives 

This class includes feed supplements such as antibiotics, coloring material, flavors, hormones, and 
medicants. 

a Percentages are on adry basis. 

b Descriptors are capped. 
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TABLE 10 Examnles of lnternatior;jl Feed Descriptions 

Components Feed No. 1 Feed No. 2 Feed No. 3 Feed No. 4 Feed No. 5 Feed No. 6 

Specific Origin 

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 
Genus TRIFOLIUM A VENA MEDICAGO ZEA BOS MAGNESIUM 
species PRA TENSE SA TIVA SA TI VA MA YS TA UR US CARBONATE 
variety --- --- INDENTA TA 

Generic CLOVER OATS ALFALFA MAIZE CATTLE MAGNESIUM 
breed or kind RED --- DENT GUERNSEY CARBONATE 
strain --- YELLOW MgCO 3.Mg(OH) 2 
part AERIAL PART AERIAL PART AERIAL PART GRAIN MILK 
process SUN-CURED FRESH ENSILED DEHY- FRESH GROUND 

DRATED 
maturity LATE VEGE- EARLY EARLY 

TATIVE BLOOM BLOOM 
cutting CUT 2 --- CUT1 
grade --- --- GRADE 2 

695 G/L 

International feed 
number (IFN) 1-01-395 2-03-287 3-07-844 4-02-931 5-08-626 6-02-754 

Non specific Origin 

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 

Genus MEADOW GRASS LEGUME BAKERY ANIMAL ROCK 
PLANTS PHOSPHATE 

species INTERMOUN- --- --

TAIN 
variety . . .. . . 

Genric MEADOW GRASS LEGUME BAKERY ANIMAL ROCK 
PLANTS PHOSPHATE 

breed or kind INTERMOUN - --- ---

TAIN 
strain --- --- --

part AERIAL PART AERIAL PART AERIAL PART WASTE BLOOD --
process SUN-CURED FRESH ENSILED DEHY- SPRAY GROUND 

DRATED f DEHYDRATED 

GROUND 
maturity LATE BLOOM EARLY --- --- ---

BLOOM 
cutting CUT 1 ---. 

grade --- --- ---

Internatonal feed 
number (I FN) 1-09-176 2-08-431 3-07-796 4-00-466 5-00-331 6-03-945 
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International Feed Number 

Each feed description isassigned a five-digit "Inter-
national Feed Number (IFN)" for identification. The 

numbers are assigned consecutively as new feed des-
criptions are created. These numbers are particularly 
useful for feed identification when calculating information 
within the databank, when transferring from one coding 

system to another, or when calculating animal diets for 

maximum prof;t. The feed class number (as identified 
in Table 9) is placed in front of the international feed 
number. When making up feed composition tables, the 
entire six-digit number isentered immediately following 
the international feed name. This number identifies the 
feed and the class to which it has been assigned (Table 10). 

Manufacturers of feeds and feed additives petition a 
government appointed investigator or committee for the 
approval of feed names they submit for new products 
to be marketed. After studying all aspects of the new 

feed or feed additive including its toxic properties, the 

product name isaccepted or rejected. When these names 

are accepted, they become the official country name 

for that product (Table 11). These procedures are in 
effect in many countries throughout the world. 

Usually these official names are not used as international 
feed descriptions or international feed names because 
they are either incomplete or do not begin with the 
"origin" or parent material. Other country names are 
also used to identify feeds in local areas. 

Explanation and Rules for International Feed Names 

The international feed description gives considerable 
detail and may not include descriptors generally used in 
commerce. For this reason, "International Feed Names" 
are coined using software developed to change or delete 
certain part and process descriptors that are used in the 

international feed descriptions. The same principles are 

used in making up these names as are used in the inter
national feed descriptions. However, the international 

feed descriptions are used when entering new information 
into the feed databank. 

Usually the international feed name and the international 
feed description are the same. In some cases, however, 
the international feed names are much shoiter. This is 
accomplished by leaving out descriptors that are under
stood. 

In other cases, descriptors are replaced with terms 

commonly used in industry, or those designated by feed 

control officials as official feed names for a country. 

Because of their brevity, the international feed names are 
usually used in the preparation of feed composition tables 
and reports. Also, these names have been adopted as the 
official feed names by some countries. 

Examples of international feed names compared to 

international feed descriptions are given in Table 11. 

Explanation and Rules for Country Names 

There are two kinds of country feed names, official and 
non- official or local names. Official names are generally 
adopted by joint agreement of government and industry, 

When making up feed composition tables or reports, the 
official country name and other names may be handled 
in three ways: 

* 	 Used as cross references to the international feed 
name. 	 Examples are:
 

Meat meal - see Animal meat meal rendered
 

Linseed meal, solvent extracted- see Flax, 
seeds, meal solvent extracted 

0 	 Listed under the international feed name. 

Oats, grain clipped by-product
 
Clipped oat by- product
 

Oats, cereal by-product, less than 4% fiber 
Oat middlings 

The full country name or a part of it isentered in 

parentheses after the international feed name. 

Rice groats (Rice, brown)
 
Pineapple, process residue, dehy (Pineapple bran)
 

Summary of Facets and Component Codes for 
International Feed Descriptions, International Feed 
Names, and Country Names 

The facets, comrionent codes, and descriptions that make 
up the international feed description file (name file) are 
given in Table 12 and Figure 1. It will be noted that four 

origins (for example for forages) can be entered into the 

system (component codes 025- 080). 

The International feed description may be entered on toe 
international feed description form (Figure 1) as outlined 
under Facets 1 to 6 in Table 12. 

The international feed name isentered under component 
tag 350 or acomputer program may be used to formulate 
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TABLE 11 International Feed Description, International Feed Names and Country Names (Examples) 
Components Feed No. 1 Feed No. 2 Feed No. 3 Feed No. 4 Feed No. 5 Feed No. 6 Feed No. 7 

InternationalFeedDescriptions 

Genus 
species 

ANIMAL 
---

LINUM 
SPP 

A VENA 
SA TIVA 

FISH MEDICAGO 
SATIVA 

TRITICUM 
AESTIVUAf 

MEDICAGO 
LUPULINA 

variety ---.-- --. ... ... 

Generic ANIMAL FLAX OATS FISH ALFALFA WHEAT MEDIC 
breed or kind ....... .BLACK 
strain ---... ... .. 
part LIVERS SEEDS OIL 

R2SIDUE 
GROATS BY-

PRODUCT 
WHOLE OR 

CUTTINGS 
AERIAL PART FLOUR BY-

PRODUCT 
AERIAL PART 

OIL RESIDUE 

process DEHYDRATED SOLVENT --- MECHANICAL SUN-CURED --- FRESH 
GROUND EXTRACTED EXTRACTED 

GROUND GROUND 
maturity 
cutting 

.... 

............ 
.. .... EARLY BLOOM ...... 

grade .... --- LESS THAN --
4.5% FIBER 

InternationalFeedNames 

Genus 
species 

ANIMAL 
---

LINUM 
SPP 

A VENA 
SA TIVA 

FISH MEDICAGO 
SA TIVA 

TRITICUM 
AES TIVUM 

MEDICAGO 
LUPULINA 

variety 

Generic 
breed or kind 
strain 

Anini-l 
--....---
.... 

Flax 

... 

Oats 

... 

Fish 
-.---
... 

Alfalfa Wheat Medic 
Black 

part livers seeds groats by- --. hay flour by

process meal meal solvent 
product 

--- meal mechanical sun-cured 
product 

--- fresh 
extracted extracted 

maturity --- early bloom --
cutting --- ---.... 
grade ... less than --

4.5% fibe, 

Country Aame 

Animal liver 
meal (CFA)a 

Solvent 
extracted 

Oat feed 
(CFA) 

Fish meal 
(CFA) 

--- Middlings, less 
than 4.5% 

Trefoil 
yellow 

linseed fiber (CFA) fresh 

Animal liver 
(AAFCO)b 

meal (CFA) 
Linseed meal, 
solvent 

Oat mill by-
product 

Fish meal 
(AAFCO) 

--- Wheat ed dog, 
less than 4% 

extracted (AAFCO) fiber 
(AAFCO) (AAFCO) 

International 
feed number 5.00.398 5-30-29 1-03-332 5.01-977 1-00.059 4-05-203 2.03.070 

a Canada feed act name. 

b An,'irican Asociation of Feed Control Officials name. 

this name. If the international name is not readily under- Pineapple bran is put in parentheses so the new inter
stood, an explanation is put in parentheses after the inter- national name can be recognized. 
national name and entered on component line 360; for 
example, Pineapple, process residue, dehydrated (Pine
apple bran). If bran is defined as the pericarp of cereal Country names are put with the component codes 425 to 
grains, then bran cannot be used with pineapple. There- 504 (Table 12). Three of the;'' rodes 425, 430, and 435 
fore, the descriptor PROCESS RESIDUE is used. are on the international feed description form (Figure 1). 
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Facets, Component Codes and Country Name Component Codes that Make up the InternationalTABLE 12 
Feed Description File 

Facet Descrip- Component 
No. tion (tags) Description 

Facet 
No. 

Descrip-
tion 

Component 
(tags) Description 

Origin 025 
(original 030 

Genus (first) 
Species (first) 

326 for continuation 
of 325 

material) 035 Variety (first) 327 for continuation 
of 326 

040 Genus (second) 328 for continuation 
045 Species (second) of 327 
050 Variety (second) 

350 International 
055 Genus (third) 351 for continuation name 

060 Species (third) of 350 
065 Variety (third) 352 for continuation 

of 351 
070 Genus (fourth) 
075 Species (third) 360 International 
080 Variety (third) 361 for continuation name 

of 360 
155 Generic 362 for continuation 
156 for continuation (common) of 361 

of 155 name 
157 for continuation 370 International 

of 156 371 for continuation name 
158 for continuation of 370 

of 157 372 for continuation 
of 371 

185 Breed or kind 
186 for continuation 425 Country feed 

of 185 426 for continuation name (first) 
of 425 

195 Strain or 427 for continuation 
196 for continuation chemical of 426 

of 195 formula 428 for continuation 
of 427 

2 Part 215 429 for continuation 
216 for continuation of 428 

of 215 
217 for continuation 430 Country feed 

of 216 431 for continuation name (second) 

3 Process 245 of 430 

246 for continuation 432 for continuation 

of 245 of 431 

247 for continuation 433 for continuation 

of 246 of 432 
434 for continuation 

4 Maturity 275 of 433 
276 for continuation 

of 275 435-304 in groups Country feed 

5 Cutting 300 of five as above name (third
fifteenth) 

6 Grade 325 
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Figure 1 An example of how to enter an international feed description and an international feed name on the feed description form. 
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IS A FEED DATABANK NEEDED IN 
SOUTHEAST ASIA? 

I'2 
R. I. Hutagalung 

Department of Animal Sciences, 
Universiti Pertanian Malaysia, 
Serdang, Selangor, Malaysia 

SUMMARY 

The rapidly growing livestock industry in Southeast Asia 

raises many problems. Some of these are the harmoniza-

tion of feed nomenclature, the standardization of methods 

for chemical and biological analyses of feeds, the relation-

shi,is betv een organizations associated with feeds, the 

communication with users, and the growth of the network. 

Facilities are required to process transitory data, such as 

quantities or prices of feeds. Feed composition tables 

have been published, but most often they are lacking 

basic data, and are inconsistent in terminology, resulting 

in limited applicability of these tables for feed formulation. 

The great diversity of products used as feeds necessitates 

summarization of feed information for efficient collection, 

documentation and rapid dissemination of reliable infor-

mation on feed composition throughout the region. With 

the ever increasing role of feedstuffs in livestock production, 

aspecial feed databank center needs to be established, 

Its role should include the standardization of the naming 
process, describing, coding, recording and data processing 

provide informationof feeds. A regional INFIC center can 

on nutrient utilization and animal requirements to form-
ulat th motdiepofiablanmal invarousBecausefoulate the most profitable diet for animals in various 

physiological states and environments. To make the centerthe 
successful, cooperation among all laboratories and organ-

izations working with feeds in the region and support(Mrio196
worn rcegsanizofndi izthifes ie sA.R.C. 

Key Words: feed databank, feed composition, data documenta-

tion, Southeast Asia. 

INTRODUCTION 

It has been well recognized that feed is the major cost 
item in producing farm animals. This is especially true 

2 Associate Professor, Department of Animal Science. 
The author wishes to acknowledge the International Feedstuffs 

Institute, Utah State University, Logan, Utah, U.S.A. 84322, for 
the travel assistance to participate in the workshop. 

in developing countries because the supply of feed has 
always been more critical. The knowledge of feed corn

position and nutritive values is , therefore essential for 

successful livestock production. 

In the light of the important role of feeds in livestock 

production, much time and effort has been spent in assess
ing and publishing feed composition tables in order to 

provide ways and means to utilize individual feedstuffs 

for various classe., of animals. Much feed composition 

informr'ion has been published for the Southeast Asian 

region. However, due to the diversity of pioducts used 

for feed formulation, inconsistencies in naming, the evolu

tion of feed composition, and the increased demards for 

information, all indicate the need for a regional center 

with the capability of storing, organizing, tabulating and 

disseminating feed information. Such a center would 

greatly encourage effective utilization of regionally avail

able feedstuffs. 

Many varieties of feedstuffs are specific to the region in 
terms of availability and their uses in feed formulation. 

l cemicalBecas of alacofta a r their 
of a lack of data, particularly on their chemical 

and feeding values, feed formulation is presently based on 
teperate or other tropical regions

(Morrison 1956, NAS 1971, GohI 1974, McDowell 1974, 
A17,Ghl94,cowl17,

1976). The situation is further complicated by the 

large variation and applications which gives rise to frequent 

diet imbalances, resulting in the inability of farmers in 

the region to neet the nutrient requirements of farm 

animals. 

Attempts have been made to bring together available infor
mation on the chemical composition and nutritive values 

of feeds common to the region, but these have not been 
successful mainly due to low funds, the high costs of 
establishing and maintaining laboratory and research facili
ties, and a lack of coordination among researchers and 

agencies. 

Presented at the APHCA - 1I Workshop, Manila, Philippines, January 22-24, 1980. 
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To effectively determine the nutrient requirements of 
animals and the increased need for more accurate and 
easily retrievable information about the composition 
and nutritive values of feeds, specialized methods and a 
center for processing large amounts of data for compre-
hensive feed composition tables for the region are 
required. The establishment of feed composition tables 
for the region is considered basic to improving and 
encouraging animal production. This paper analyzes 
the current situation as to the documentation and 
publication of feed composition tables. In addition, 
reasons for the establishment of a regional center for 
feed data documentation in Southeast Asia are discussed. 

BACKGROUND OF FEED DOCUMENTATION 

IN SOUTHEAST ASIA 


Feed Composition Tables 

For over 40 years, feed composition tables have been 
published in this region. The objective has always been 

to provide essential information on chemical composition 

and, to a lesser extent, the digestibility of nutrients to 

those engaged in livestock production, 

From the information available, the earliest recorded data 

on feed composition in Malaysia are those of Georgi 

(1934), while Burkill (1935) and Rosedale (1935) provided 

information on foods. 

Twenty years later, Gunn (1951) attempted the first 
comprehensive publication on Malaysian feed composition. 

He classified feedstuffs into green fodders, pasture grasses, 

roots and by-products, dry fodders, and concentrates 

(grains and oil seeds and their by-products). Feed com-

position tables were divided into 198 feedstuffs for' 

proximate analyses, digestibilities, minerals (mainly Ca 
and P), with 184 feedstuffs analyzed for vitamins (A, B 
and C). 

Despite the constraints imposed by the tedious analytical 
methods of that period and transition betweer, English 
and Japanese occupations, Gunn provided valuable infor-
mation not only on feed composition, but also on the 
results of digestibility trials using a variety of grasses, 
typical diets for all classes of livestock and other details 
pertaining to the nutritive value of feedstuffs, This work 
was further updated ane expanded by Lim (1967, 1968) 
with the chemical cor.iposition and digestibilities of 127 
concentrate feeds ;ad 94 forage feeds, respectively, 
Occasional publi,.ations on toxic components (e.g., afla-
toxin, HCN) of some feedstuffs to provide more 

accurate information on the existing feeds in Malaysia 
were made available (Lim and Yeap 1966, Hew et al., 
1977, Hew and Hutagalung 1977). There was no 

attempt to revise or extend this feed composition until 
1977, when the first regional symposium on feedstuffs 
was held in Malaysia as an attempt to identify those 
people and organizations involved in the evaluation of 
feedstuff; (Devendra and Hutagalung 1978). This was 
followed by the recent publication (Devendra 1979) of 
feed composition tables listing 820 feedstuffs used in 
Malaysia. These tables present the proximate analysis and 
calculated TDN, ME and digestible crude protein for these 
feeds. 
A somewhat similar feed composition information situa-
A s t imilar fe s Am on inforiestua
ton exists in other countries. Among the earliest feed 
composition tables was one published by Lubis (1955), 
presenting the chemical composition, mineral and vitamins 

of more than 50 locally available feedstuffs found in 

Indonesia. Because of limited funds (in Indonesia) limited 
data have been available during the last two decades. 

Attempts have been made to collect, document and re
trieve information on livestock feeds in Indonesia as 

evidenced by the reports published by Muller (1974) on 

feed formulation and by Nell and Rollison (1974) on feed 

availability and requirements. More intensive studies to 

evaluate locally available feedstuffs are presently underway 

by the Center for Animal Research and Development 
(P3 T) Bogor, and several universities. These studies are a 

direct result of the great emphasis on the part of the 

government in improving production in the country 

(Cresswell 1979, personal communication). 

Although Thailand is known to be the major exporter of 

grains in the region, it has only limited data available on
feed composition. Some feed manufacturing industrias

feed composition abutthirduseris 

restricted. Holm (1971) published feed composition 

tables, mainly on the proximate analysis of forages in 
Thailand. 

Few feed composition tables are available for the Philippines 
with the exception of that published by Castillo and Ger
pacio (1976). Feed composition tables published for 

Taiwan (Anon. 1976), India (Sen and Ray 1971), Nigeria 
(Oyenuga 1968), .;id Kenya (Dougall 1960) have often 
been used for feed formulation in these areas. The FAO's 
comprehensive tables of feed composition on tropical 
feedstuffs (Gohl 1975) and McDowell et al. (1974) have 
also been used in this region. 

These publications are certainly useliul for the region, 
especially within the country for which the data were 
published. Unfortunately, the users have not been able to 
appreciate the results because the feeds studied lack 
reliable chemical, physical, and biological values. The 
following problems are also evident: 

* 	 Standardized terminology is not used in naming 
common feeds (e.g. leaf meal, leucaena meal, 
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ipil-ipil, lamtoro, cassava root meal, tapioca meal, 
cassava chips, tepung ubi kayu). 

* 	 The quality of the raw materials analyzed varies 

widely. 


* 	 The chemical and piysical pru, ',ties of feedstuffs 

are inadequately described, 


* 	 Analytical methods and unit terms for nutrient 

composition are not standardized. 


* 	 Practical guidelines to using the feed composition 


tables for feed formulation have not been available.
 

To achieve improvement in livestock production in the
 
region, farmers, extension services, governmeatal agencies 

and others must make a concerted effort to fully utilize 

feed and animal resources. Apart from these limitations,
 
the higher demand for cereal grains by the human popula
tion makes it necessary for researchers to study such 

alternative feed sources as by-products and crop
 
residues which are not used for human consumption. 


Within this region, abundant by-products are available 

from agro-based industries. These can be utilized to 
increase the supply of feeds for livestock. Results from 
experiments conducted in Indonesia, Malaysia, the 
Philippines, Singapore and Thailand on the feeding value 
of regionally available agro-industrial by-products and 
wastes have shown that some of these can be substituted 
for traditional feedstuffs in farm animal diets. Data for 
these agro-industrial feeding values have been well docu-
mented (Hutagalung 1977, 1978, 1979; Devendra 1979; 
Devendra an I Hutagalung 1978) as have the methods of 
processing by-products. Since most of these by-product 
feeds are specific to this region, their names are usually 
the names used where they are produced. As a result, 
duplication in feed composition tables is likely to oc',ur. 
The use of various names for by--products from cas- ava, 
oil palm, rubber, pineapple, kapok and tree legumes in 
this region has often led to inconsistencies and duplication 
in feed composition tables. Since environment is import-
ant to the chemical and physical properties of plant 
species, applications of nutrition principles has to take 
into consideration the peculiar conditions prevailing in 
the region. For example, a humid environment, poor 
drying facilities, and toxic properties of certain plant 
product; necessitate a more strict quality control, as in 
the monitoring of aflatoxin and HCN in concentrate feeds. 
These problems lead to an immediate need to standardize 
terminology for feed names and descriptions. Methods 
for evaluation of feedstuffs and generated data mut also 
be standardized through applied nutrition research in 
the region. 
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Organization 

Perhaps it is appropriate at this juncture to mention the 
institutions and organization which are engaged in the 
research and quality control of feedstuffs in this region. 
This list is by no means complete, but only represents 
those organizations where information is available. The 
participants at this workshop are requested to assist in 
identifying additional people, laboratories, organizations 
and institutions associated with chemical, physical, and 
biological assessments of feeds. The following are some 
of the organizations and institutions which have been 
actively involved in feed evaluation: 

Indonesia 

* 	 Center for Animal Research and Development
 
(P3 T), Bogor,
 

* 	 Gajah Mada University (UGM), Jogjakarta, 

* 	 Udayana University, Bali, 

* 	 Animal Husbandry Research Institute, Bogor. 

Malaysia 

0 	 University of Agriculture Malaysia (UPM), Serdang 
Selangor, 

Malaysian Agricultural and Research Development 
Institute (MARDI), Serdang, Selangor, 

0 	 Livestock Development Authority (MAJU TERNAK), 

* 	 Rubber Research Institute of Malaysia (RRIM), 
Kuala Lumpur, 

* 	 Chemara Research Station (Kumpulan Guthrie Sdn. 

0 	 University of Science, Malaysia (USM), Penang, 

* 	 Standards and Industrial Research Institute of 
Malaysia (SIRIM), Shah Alam. 

Philippines 

* 	 University of Philippines at Los Banos, Laguna, 

* 	 Bureau of Animal Industry, Manila. 

Singapore 

0 	 Pig and Poultry Research and Training Institute, 
Singapore 26. 



Thailand 

Kasetsart University, Bangkok, 

Khon Kaen University, Khon Kaen 

For the efficient and effective cooperation for data ex-

change among these organizations, a regional center is 
required to collate and disseminate information on feeds. 
In addition, such acenter could provide guidelines to 
describing materials used as animal feeds and help stand 
ardize methods for chemical and biological analyses of 
feeds. 

REGIONAL CENTER FOR FEED 
DOCUMENTATION AND INFORMATION 

The primary objectives of this workshop are: 1 ) to 
determine the most suitable place to establish a regional 
INFIC center in Southeast Asia and, 2) to locate an 
organization engaged in animal research having resources 
and capabilities to discharge the responsibilities of either 
an 	 INFIC collection or an INFIC processing center. 

The previous speakers have reviewed the aims of INF IC; 
to integrate world data on the composition and nutritive 
value of products that are or that can be used as feeds and 
to provide abstracts of and references to other information 
about feeds (INFIC 1978). Detailed information about 
the background of IN FIC and its current activities have 
been well documented (Harris 1963, Harris et al. 1968, 
Harris and Christiansen 1972, Haendler and Harris 1973, 
Haendler et al. 1976, IFI 1979). 

An interest in the collection and disseminatior of feed 
composition information is increasing throughout the 
world. Data collection takes place almost everywhere 
except parts of Africa, Asia and Southeast Asia. Cur-
rent members of INFIC include IFI (USA), College 
of Fisheries, University of Washington (USA), Agricul-
ture Canada (Canada), ILCA (Ethiopia), IICA (Costa 
Rica), AFIC (Australia), HUDOC (Germany), IEMVT 
(France), ACSAD (Syria), FAO (Rome, Italy) and 
TPI (England). 

Constraints to and reasons for Regional INFIC 
establishment can be summarized as follows: 

* 	 Inappropriate terminology in naming common 
feeds. This often means duplications and errors 
in feed composition tables. Standardization of 
terminology would simplify feed identification 
and identify processing and treatment methods. 

0 	 Large variations in the quality of feedstuffs
 
indicate a need to classify or grade these feeds.
 

0 	 Lack of basic and reliable data on the chemical 
physical and biological values of feedstuffs could 
be offset in a center where standard methods for 
chemical and biological analyses of feed could be 
established. 

The collecting, analyzing and documenting of 
e e in trg ion o fitat iona 
exchange and translation of information. 

0 	The significant effects of environment on the 
chemical and physical properties of plant species 
must ba accounted for in applications of nutritional 

principles. 

0 	 Regional coordination relative to methods of
 
feeding, easier feed formulation, economizing on
 
feed costs and facilitating quality control could be
 
accomplished through a onter.
 

bValifedc 
be 	published. 

Southeast Asia isunique because it includes having a 
humid tropical environment and an abundance of agro
industrial products, by-products, and wastes which can 
be used as animal feeds. 

Because of continuing intensive research in feedstuff 
evaluation, the coordination of regional activities can 
best be accomplished through the establishment of a 
regional INFIC center. 

Because the Animal Production and Health Commission 
for Asia (APHCA) coordinates livestock production and 
disease prevention, the establishment of a feed databank 
to provide physical, chemical and biological information 
on raw materials used in animal feeding programs in the 
region appears appropriate and timely. INFIC centers 
have been successful in other parts of the world, and 
should be just as successful in Southeast Asia. Part of 
this success isdue to the fact that the roles and functions 
of regional INFIC centers have been clearly defined 
(INFIC 1978). 

DATABANK
 

A major problem in existing feed evaluation work isthe 
scarcity of reliable data. A databank istherefore needed 
to store nutritional information about all feeds used in 
formulating diets in the region. 
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Dr. Lorin E.Harris, the present Dir,4ctor of the Internat- Castillo, L.S.and A.L. Gerpacio. 1976. "Nutrient composition 
ional Feedstuffs Institute at Utah State U niversity, is 

the orignator of a systematic method for collecting 
analyical data on feeds. Dr. Harris also devised methods 

for the recording and processing of such data. His 
efforts resulted in the establishment of a feed databank 
center whose activities include data collecting and pro-

cessing. The major problem anticipated in the databank 
isthe potential overlapping of data from various centers. 

There is no question that a databank of the appropriate 
type isvaluable. Rechaussat (1976) indicated that data-
banks could be classified into a depository type and an 

observatory type. Feed composition databanks belong 

to the latter category where large quantities of data 

are being recorded. This type databank must be respon-
sible for the quality of its data. 

In a feed databank, it ispossible to integrate much more 
information than just feed composition. Data may in-
ciude information about the environment (site, soil, 
fertilizers, climate), about the ingredient under considera-
tion (physiological state, yield, technological treatment)
and about observations taken from the transforming 

animal (e.g. level of dry matter intake, zootechnical 
performances, observed diseases) Sauvant 1976. 

So that the quality of data can continue to improve,
cooperation from chemical and biological laboratories, 


agronomists, research workers, scientists, and end-users 
must be solicited. The information stored in the databank 
of regional INFIC Centers is useful to those involved in 

research and education, planning and development, the 

feed industry, and in practical animal production. It is 

also useful in formulating diets for maximum profit. 
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Feed Resources, Production Systems,
 
Data Application, and Production Constraints
 

This section presents a brief discussion of the conventional and non-conventional 
feed resources, systems currently being used for the production of livestock and 

poultry, and problems associated with small-holder animal production 
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SUMMARY 

This is an overview of conventional and nonconventional 
livestock feedstuffs in Southeast Asia. The annual crop
production in the region provides ample supply of 
energy sources; however, the major portion is exported 
or consumed by humans. The supplies of protein feed-
stuffs and good quality forages are limited. These, 
and all of the synthesized feed supplements, are imported.
As a whole, the regional supply of feedstuffs for livestock 
is inadequate with the ieast deficiency in energy sources, 
The deficiency is not clearly apparent because a major
portion of livestock are raised on subsistence farms and 
fed mainly on farm wastes and crop by-products, 

Knowledge about the nutritive value of Southeast Asian 
feedstuffs is sparse. Feed formulation is based primarily 
on data available from developed countries and thus may 
not be applicable to the local conditions. It has been 
demonstrated on several occasions that some tropical
feedstuffs are more likely to be adulterated, have 

mycotoxin or other toxic substances and have lower 

digestible nutrients than their temperate counterparts.

Consequently, more research studies by local nutrition-

ists are needed to develop feeding systems to more 

efficiently utilize by-products 
as rice bran; rice straw; 

cereal stovers; wastes from oil palm, pineapple, and 

sugar cane; and other oil meal wastes. Equal emphasis

should be given to raising new feeds, such as single-cell 

protein, livestock wastes, leaf meal, and native forages.

Each government should also do more 
to enforce feed 

quality control laws and regulations, 


Key Words: Southeast Asia feedstuffs, subsistence farms,
potential supply, non-traditional feeds, nutritive value, 
adulteration. 

INTRODUCTION 

Southeast Asian agriculture as a whole is export-
oriented and has placed more emphasis on crop rather 

than livestock production. The primary demand for 
livestock is to provide farm power and transport; and
 
secondarily meat, milk, and eggs. 
 This is clearly indicated 
by the distribution of each species as compared to the 
pattern of the world livestock population (Table 1).
The census, however, may not include all the small live
stock and poultry owned by the subsistence farmers. 
In general, livestock in the region is primarily raised on 
small farms rather than in big, commercial herds. The 
commercial production of swine and poultry is a new 
industry and contributes only a minor portion of animal 
protein to the market. Ruminants, except for a few
 
thousand head:of dairy cattle in each country, are still
 
fed with farm wastes and other by-products. Their
 
productivity is generally low. 
 With this type of manage
ment program, livestock production contributes approx
imately 17 percent of the average farm resources (Crump
1972). As a consequence, data concerning the production
of livestock feeds, their availability to farmers, the nutri
tive value of these feeds and the total inventories required 
to meet the animal requirements for protein and energy
is not known. Ration formulation is primarily based on 
data generated in the developed countries. Holm (1971),
however, compiled data on chemical composition and 
nutritive value of a few feedstuffs in Thailand. Nell and 
Rollinson (1974) reported the availability and require
ments of livestock feeds in Indonesia. Castillo and 
Gerpacio (1976) published a comprehensive table listing
the feed inventories in the Philippines. Devendra (1979a) 
did the same in Malaysia. It is not the purpose of this 
paper to repeat those excellent presentations; rather it 
isaimed at overviewing the most common feedstuffs in 
the region. Where nutritive values are well documented,problematic aspects of their use will be examined. Theemphasis will be given to the exploration of nutritive 

v ',je of a few locally available feeds and agricultural
by-products. 

As stated previously, the agricultural activities in tregion emphasized crop rather than livestock production. 
As a result of this, livestock feeds are primarily from 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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TABLE 1 Livestock Population in Southeast Asia (F.A.O. 1978)
 

Countries Cattle Buffalo Sheep Goat Swine Chicken Duck
 

.... 000 .... 

Burma 7,865 1,855 221 615 1,915 17,311 3,555 
Indonesia 6,167 2,222 3,710 7,110 2,976 107,493 16,032 
Kampuchea 1,300 580 1 1 750 4,600 1,800 
Lao 534 1,303 -- 39 1,576 17,672 190 
Malaysia 430 293 46 375 1,136 47,536 204 
Philippines 1,820 5,300 31 1,410 9,700 58,892 5,365 
Singapore 9 3 2 1,100 13,1C2 2,308 
Thailand 4,650 5,536 55 31 3,410 56,306 9,991 
Vietnam 1,700 22.300 '13 210 9,600 66,000 36,000 

Total 24,475 19,392 4,077 9,802 31,894 388,972 75,445 
% of world total 2.0 14.6 0.4 2.2 4.3 6.0 56.8 

food crop by-product and/or residues; and secondarily the main food crops include corn, cassava, peanut and 
from surplus main crops. Data in Table 2 indicate that soybean produced in Indonesia and corn in the 
the main food crops of the region are rice, sugarcane, Philippines. These are consumed by the human pop
cassava and other plantation crops such as coconut and ulation. In Thailand, most of the food crops, except 
oil palm. Other feed grains are secondarily important, beans and rice by-products, are exported (Table 5). 
whereas pulses and beans are the least important. The Malaysia imports a major portion of required feed
potential supply of some important by-products of stuffs from within and outside the region (Hutagalung, 
these crops, based on the recovery rates reported by 1977). Therefore, the locally available energy feed-
Devendra (1979b), is given in Tables 3 and 4. Table 3 stuffs for nonruminants are mainly rice by-products 
also includes the feed grains and dry cassava root pro- and limited amounts of other feed grains. There is a 
duced in Southeast Asia in 1978. These feedstuffs are, general deficiency in protein feeds, with the exception 
however, not totally avai!able for livestock production of copra meal in the Philippines. Soybeans and 
in the region. Apart from ricr;, our major staple food, peanuts produced in Indonesia are primarily used for 

TABLE 2 Major Food Crop Production in Southeast Asia (F.A.0. 1978) 

Production by country 

Indon- Kampu- Mal- Philip- Thail- Viet-
Crop Burma esia chea Lao aysia pines land nam Tota' 

.... 000 metric tons .... 

Cereals, total 10,726 28,489 1,830 826 1,625 10,240 20,154 10,375 84,267 
Tubers and roots, total 90 15,518 59 52 512 2,789 13,383 4,719 37,129 
Pulses, total 308 324 21 14 51 211 100 1,029 
Beans, dry 186 21 ----- 42 165 40 454 
Rice (Oryza sativa) 10,500 25,739 1,750 796 1,590 6,907 17,000 9,880 74,162 
Maize (Zea mays) 75 2,705 80 30 35 3,333 3,030 460 9,793 
Sorghum (Sorghum vulgare) --- ------ --- ----- 120 35 155 
Cassava (Manihot esculenta) 15 12,488 26 14 364 1,707 13,000 3,000 30,614 
Sugarcane (Saccharum officinarum) 1,791 15,000 195 9 860 20,838 19,000 2,.300 60,193 
Palm kernels (Elaeis quineensis) --- 98 ----- 364 2.2 0.4 --- 464.6 
Coconut meat (Cocos nucifera) 950 8 207 2,600 48 24 3,837 
Cotton seed (Gossypium spp.) 42 15 8 8 3 66 8 150 
Peanut (Arachia hypogaea) 450 687 18 1 25 47 170 105 1,503 
Soybean (Glycine max) 16 530 4 4 8 125 22 709 
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TABLE 3 Potential Supply of Some Concentrate Feedstuffs in Southeast Asia 

Yield by country 

Interna-

International 
Feed Description 

tional 
Feed 
Number Burma 

Indon-
esia 

Kampu-
chea Lao 

Mal-
aysia 

Philip-
pines 

Thail-
land 

Viet
nam Total 

Rice, bran with germ with broken grain 
with polishings, dehydrated

Rice, groats, polished and broken 
Corn, grain 
Sorghum, grain 
Cassava, tubers dehydrated ground 
Sugarcane, molasses, more than 46% in-

vert sugars more than 79.5 degrees brix 
Palm, meats oil 
Palm, meats oil rasidue, solvent extracted 
Coconut, meats oil residue, mechanically 

extracted ground 
Cotton, seeds oil residue, mechanically 

extracted ground
Peanut, kernels oil residue, mechanically 

extracted ground
Soybean, seeds oil residue, mechanically 

extracted ground 

4-03-937 

4-03-932 
4-02-879 
4-04.383 
4-01-152 
4-04-696 

4-26-228 
5-03-486 
501-572 

5-01-609 

5-03-649 

5-03-659 

1,050 

472 
75 

.... 
6 

63 

---
.... 
.... 

18 

248 

12 

.... 
2,574 

1,158 
2,750 

4,995 
525 

2 
2 

356 

6 

378 

384 

000 metric tons .... 
175 80 159 

79 36 72 
80 30 35 

.... .... .... 
10 6 146 
7 .... 30 

---- .... 7 
..----.... 7 

3 .... 78 

3 3 .... 

10 .... 14 

3 3 .... 

691 

311 
3,333 
.... 

683 
729 

.... 

.... 
975 

1 

26 

6 

1,700 988 

765 445 
3,030 460 

i20 35 
5,200 1,200 

665 88 

.... .... 

.... .... 
18 9 

28 3 

94 58 

91 16 

7,417 

3,338 
9,793 

155 
12,246 
2,107 

9 
9 

1,439 

62 

828 

515 

Total energy feedstuffs 
Total plant protein feedstuffs 

1,666 
278 

12,004 
1,126 

351 
19 

152 
6 

449 
99 

5,747 
1,008 

11,480 3,216 
231 86 

35,065 
2,853 

TABLE 4 Potential Supply of Roughages From Some Crop By-Products in Southeast Asia 

Yield by country 

Interna-

International 
Feed Description 

tional 
Feed 
Number Burma 

Indon-
esia 

Kampu-
chea Lao 

Mal-
aysia 

Philip-
pines 

Thail-
land 

Viet
nam Total 

.... 000 metric tons .... 
Rice, hulls 
Rice, straw 
Maize, aerial part without ears without 

husks, sun-cured, mature 

1-08-075 
1-03-925 
1-12-179 

1,680 
10,500 

54 

4,118 
25,739 
1,994 

280 
1,750 

58 

127 254 
796 1,590 
22 25 

1,105 
6,907 
2,416 

2,720 
17,060 
2,197 

1,581 
9,880 

334 

11,865 
74,162 
7,100 

Sorghum, aerial part without heads, 1-04-302 .... ...... .. 120 35 155 
sun-cured 

Cassava, common, leaves, dehydrated 
Sugarcane, bagasse 
Sugarcane, top of aerial part with 

leaves, fresh 

1-10-768 
1-04-686 
2-04-692 

1 874 
242 2,025 
313 2,625 

2 
26 
34 

1 
1 
2 

25 119 
116 2,813 
151 3,647 

910 
2,565 
3,325 

210 
338 
438 

2,142 
8,126 

10,535 

Palm press fiber 
Peanut, aerial part, sun-cured, mature 
Pineapple, procass residue, dehydrated 
Pineapple, process residue 

1-03-623 
4-03-722 
4-26-U68 

--. 

221 
.... 
.... 

12 
445 
.... 
.... 

9 
.... 

8 

.... 
1 

20 

----
12 
11 

185 

---- .... 
23 
15 

267 

.... 
83 
20 

350 

.... 
51 
1 

24 

56 
844 
48 

854 
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TABLE 5 Feedstuff Exports and Imports for Thailand, 1977a 

Feedstuffs Export Import 

Interna
tional 

Common Feed Amount Value Amount Value 
International Feed Description name Number metric ton 106 BHT metric ton 106 BHT 

Maize, grain Corn 4-02-879 1,517,878 3,286.52 93 2.28 
Sorghum, grairs Sorghum 4-04-383 135,464 298.71 .... .... 
Wheat, grain Wheat 4-05-211 .... ---- 60,296 170.29 
Wheat, bran Wheat bran 4-05-190 23,728 F3.94 .... .... 
Cassava, tubers, dehydrated pelleted Cassava pellet 4-12-180 3,686,670 6,946.03 .... .... 
Cassava, tubers, dehydrated ground Cassava chip 4-01-152 65,604 117.42 .... .... 
Cassava, starch process residue, Cassava waste 4-08-572 110 .19 .... .... 

dehydrated 
Sugarcane, molasses, more than 46% in- Cane molasses 4-04-696 953,176 745.18 

vert sugars more than 9.5 degrees brix 
Beet pulp, dehydrated Beet pulp 4-00-669 4,494 6.85 .... .... 
Castorbean, seeds Castor seed 4-25-218 68,568 516.44 .... .... 
Coconut, nuts with shells Coconut .... 2,468 3.17 .... .... 
Coconut, meats, dehydrated Copra 4-08-190 .... .... 2,102 17.02 
Coconut, meats oil residue, mechanically Copra meal 5-01-572 6,968 11.60 .... .... 

extracted ground 
Cotton, seeds Cotton seed 5-13-749 5,729 13.94 .... .... 
Cotton, seeds oil residue, mechanically Cotton seed 5-01-609 5,344 14.22 .... .... 

extracted ground meal 
Kapok, seeds Kapok seed 5-21-137 8,339 25.14 .... .... 
Kapok, seeds oil residue, mechanically Kapok meal 5-02-467 7,406 17.87 .... .... 

extracted ground 
Peanut, kernels, whole Peanut 5-03-657 13,945 147.08 .... .... 
Peanut, kernels oil residue, mechanically Peanut meal 5-03-149 2,314 11.68 30,429 148.41 

extracted ground 
Soybean, seeds Soybean 5-04-610 11,505 82.56 
Soybean, seeds oil residue, solvent 

extracted ground Soybean meal 5-04-604 .... .... 53,559 252.76 
Sesame, seeds Sesame seed 5-08-509 11,799 116.61 .... .... 
Fish, whole or cuttings oil residue, Fish meal 5-01-979 75.617 534.72 1,931 10.58 

boiled mechanically extracted 
Other bean cake .... .... 289 .53 9,026 43.74 
Other oil cake .... .... 3,015 3.63 .... .... 
Sweet forage and feed supplements .... .... 2,063 12.06 5,220 136.14 

aAgricultural Statistics of Thailand 1977/1978. Division of Agricultural Economics, Ministry of Agriculture and Cooperatives, 
Bangkok, Thailand. 1978. 

human consumption (Cresswell 1979), while those vitamins, antibiotics, trace mineral salts, and others 
being produced in Thailand are not sufficient to meet are totally imported. 
domestic consumption. In addition, eating habits of the 
Asian population limit the possibility of producing pro
tein to meet their livestock needs from fish, meat, and/or In attempting to assess the status of demand and 
meat and bone meals. Consequently, the main portion supply of concentrate feeds in the region, compound 
of protein in the compound feeds issupplied by im- feed requirements of the major nonruminants in each 
ported soybean, fish, meat and bone, and other oil country were estimated and presented in Table 6. 
meals. Other feed supplements, e.g., amino acids, The estimation was based on the following annual 
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TABLE 6 Estimated Requirements of Compound 
Feeds in Southeast Asiaa,b 

Requirement by species, per year 
c

Countries Swine Broiler c Layer Duck Total 

Bm000 metric tons ... , 
Burma 958 140 303 267 1,668 
Indonesia 1,488 860 1,2021,881 5,431 
Kampuchea 375 36 81 135 627 
Lao 788 140 309 14 1,251 
Malaysia 568 380 832 15 1,795 
Philippines 4,850 472 1,031 423 6,776 
Singapore 550 104 230 173 1,057 
Vieamn 1,0 52 955 ,74093,181 
Vietnam 4,800 528 1,155 2,700 9,183 

TOTAL 16,082 3,112 6,807 5,678 31,679 

aRequirements based on number of livestock reported by
F.A.0. (1978).bRequirement of feed per head per year: pig 500 kg, broiler 

16 kg, layer 35 kg, and duck 75 kg. 
cAssuming 4 broiler crops (8 weeks) per year. 

consumption rates: 500 kg feed per pig; 4 kg per 
broiler (8 weeks) and 4 broiler crops per year; 35 kg 
per .aying hen; and 75 kg per duck. It appears that 
these species required approximately 31.7 million tons 
of compound feed per year. This amount of feed, on 
the average, comprises 19.0 million tons of cereals and 
their by-products, 7.7 million tons of plant protein 
sources, and 4.8 million tons of feed supplements and 
animal protein sources. Once these requirements are 
compared with the potential supply in Table 3, it 
appears that we can supply only 37.6 percent of the 
required plant protein and 184.5 percent of the required
energy. As stated previously, a good portion of food 
crops produced in the region were exported or con-
slimed by humans. The supply of protein feedstuffs 
is consequently low. Since livestock raised on small 

farms have never receiv-d complete diets, the defici
ency is not easily visit . Only those livestock in 

intensive production systems are fed complete diets. 

Compound livestock feeds for intensive production ara 
mixed by both small and large mills around big cities. 
Basically, the diets being mixed contain cervals, soybean 
meal, and fish meal. In addition to compound feeds,
large amounts of concentrates are prepared. These 
are designed to be mixed with rice by-products and/ 
or maize by the farmers. These concentrates help lower 
feed costs in rice-or-maize producing areas. 

The supply of roughage is as inadequate as that of con
centrates. In a crop-intensive system, high land prices and 

low investment returns prevent farmers from establishing 
permanent pasture for bef production. In field crop pro
duction areas, therefore, ruminant animals are fed on
farm wastes and natural grasses around the cultivated 
land throughout the rainly season. During the dryseason when green herbages are limited, they are primarily
fed on crop residues and/or crop by- products, and they 
normally lose weight during these periods. This cycle 
has been repeated for years. Agricultural by-products 
such as those listed in Table 4 are generally under
utilized. Rice straw may be the only item which 
has been widely utilized. Other by-products are 
normally burned as fuel, discarded into the environment, 
or ploughed back into the soil. The research to deter
mine their feeding value as feeds for ruminants con

sequently deserves a high priority. 

Another interesting aspect of ruminant feeds is the 
integration of livestock with plantation crops. This 
system is not new, since it has been widely practiced
 
by small farmers for years. Its scientific evaluation,
 
however, was only recently undertaken by producing
 
forage under coconut (Boornklinkajorn 1978) or by

grazing livestock under coconut (Nitis and Rika 1978), 
oil palms (Chen et a., 1978) and rubber trees (Lee et al., 
1978). These workers obtained promising results in 
terms of controling weed growth, improving soil 
fertility, and possibly an increase in the main crop 
yield. 

Therefore, the current status of available feedstuffs in
 
Southeast Asia can be summarized as follows:
 

* 	 Energy concentrate feeds would be about adequatc 
if the resources were properly allocated and 
cereal by-products and other new feeds were 
fully and efficiently exploited. 

* 	 Protein concentrates are seriously deficient. 
Animal nutritionists are desperately needed to 
evaluate +he nutritive value of the available new
 
or nonconventional protein sources. Interest in
 
this respect is currently increasing.
 

0 	 Feed supplements are totally imported. 

0 	 Roughage supply is insufficient. Research in utiliz
ing agricultural by-products for ruminant feeding 
and in integration of ruminant production with 
plantation crops should be emphasized. 
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FEEDING VALUES OF SOME IMPORTANT 
FEEDSTUFFS IN SOUTHEAST ASIA 

Apart from short supplies, it iswidely acknowledged 
that tropical forages possess a higher crude fiber content 
and contain larger amounts of lignin at an earlier age 
than their temperate-zone counterparts. This directly
affects the amount of total digestible nutrient (TDN) 
available for livestock. Butterworth (1976) demonstrated 
that, at maturity, 96 percent of 760 samples of temp-
erate grasses had a TDN value over 55 percent, whereas 
only 48 percent of tropical grasses (from 312 samples) 
were comparable. The TDN and metabolizable energy 
(ME) values of about 620 feedstuffs for ruminants in 
Southeast Asia have recently been estimated by 
Devendra (1979a). 

According to the literature reviewed in this paper, 
there hasn't been any research conducted to compare 
the effects of (temperate vs. tropic) environments on 
the nutrient digestibility of each feedstuff. The 
analyti'al data shown elsewhere probably reflect the 
confusing effects of both environment and processing.At 	ayan rteone
afey aniciatethatthedigst-

At 	any rate, one can safely anticipate that the dgest-
ibility of trgpical feedstuffs is lower than that ofthei teperte rimril ofriceounerprts beaus 

accelerated cutinization and lignification. Apart from 
the effect of environment, feedstuff processing 
techniques in Southeast Asia cause more undiges-
ible ingredients to be carried in the finished products. 
Adulteration during the processing of feed ingredients 
is a normal phenomenon in the region. Crswell 
(1979) reported the adulteration of fish meal (soil), 
soybean meal (maize), bone meal (soil) and maize bran 
(rice hullr) in Indonesia. In analyzing feedstuffs re
ceived at the university farm during 1975 to 1979, 
we at Khon Kaen University have regularly encountered 
the same problem. Protein sources tend to be more 
adulterated than the energy feeds (Table 7). This is 
clearly indicated by the wider variations (larger standard 
deviation) in most chemical componsnts of protein 
than energy feeds. As a matter of fact, on a few occa
sions, we detected fish meal containing 43 percent crude 
protein and 39 percent ash. The level of insoluble ashpresent is a good indication of feed adulteration, 

The adverse effect of feedstuff adulteration on the 
development of the livestock industry is well realized 
by the government of each nation. This is clearly 
evidenced by their issuance of feed quality control laws 
and regulations. The enforcement of these regulations, 
however, is rather weak in countries such as Thailand. 
This may be due to their lack of: funds, analytical 
equipment, and human resources to keep pace with the 
rapidly growing feed industry. Therefore, the livestock 
producers in the region may have to face the adultera-
tion problem for another few years. 
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Apart from the effects of adulteration and low diges
tibility, Southeast Asian feedstuffs have occasionally 
been reported to possess other factors which lower their 
nutritive values. It istherefore relevant to make a con
tinuing search of the literature dealing with the nutritive 
values of a few of the most common feedstuffs in the 
region. Limitations on the use of those feeds whose 
nutritive values are well documented will be emphasized. 

Rice (Oryzo sativa) 

Rice Hulls. In the rice producing countries, rice bran,
 
broken rice, rice hulls, and rice straw are the most
 
important by-products. Among these by-products
 
rice hulls have the lowest nutritive value. They contain 
35.4 percent crude fiber, 19.6 percent ash, and 1.38

Mcal ME per kg for catde (Devendra 1979a). Utilization
 
o 	 e l rs ougage h neen su csu. lai 
of rice hulls as roughage has not been successful. Alkali

5 percent in sheep ration (Devendra 1979b). 

Re Bran. Rice bran somposed ofrarangerms of the rice with only small quantities of hulls,
clipped and broken rice. Approximately 10 percent 

bran isrecovered in the milling process. The ME 
content of rice bran varies with its source of origin, andlength and condition of storage. Under the storage 
condition encountered in the tropics, the ME may 
decrease rapidly due to hydrolytic rancidity resulting 
in triglyceride breakdown to free fatty acids (Creswell 
1979). The 3.03 Mcal ME/kg (Maust et al. 1972) value 
isprobably a reasonable average. Additional factors 
that prevent it from being a good substitute for cereals 
in swine and poultry rations are: 

* 	 Rice bran has a density of about 50 percent of 

at of ize ea irew ll979). rer
 
aitigh in e n norma ks 
tricting the feed intake of nonruminants.
 
Pelleting could help to overcome this problem.
 

Rc has 
(.77 to 1.95 percent DM) (Creswell 1979). How

( bran a higeleel of Hoo 

ever, when rice bran was fed at 60 percent in

broiler diets, the phytate phosphorus did not
 
interfere with the utilization of trace minerals
 
(Kratzer et al., 1974).
 

* 	 Rice bran may contain some growth-depressing 
factor(s) that acts somewhat as does the trypsin
inhibitor that causes pancreas hypertrophy 
(Kratzer et al., 1974). According to these work
ers, the factor(s) could not be extracted with 
hexane or methanol, but could be eliminated by 
autoclaving or steaming rice bran for at least 15 
minutes. 



TABLE 7 Proximate Composition of Some Concentrate Feedstuffs in Thailanda 

Proximate composition, %as fed basisb 

Inter- No. 
natiocsl of Insol-
Feed Sam- ubleInternational Feed Description Number pie DM CP EE CF Ash NFE ash Ca P 

Rice, bran with germ with broken 4-03-937 17 91.5± 11.64± 15.90± 6.06± 8.69± 48.93± 1.87± .23± 1.52±grain with polishings 1.44 1.94 3.23 1.34 1.68 3.4 1.17 .28 .26Rice, bran with germ with hulls 1-03-931 2 90.90± 8.59± 9.16± 18.68± 13.31± 41.21± 8.72± .28± .96± 
.23 1.63 1.29 3.68 .98 2.10 1.71 .02 .11Rice, groats, polished and broken 4-03-932 11 88.40± 7.47± 1.49± .40± 1.16± 77.88± .28± .23± .19± 
.86 .82 .65 .36 .58 1.75 .11 .25 .06Maize, dent yellow, grain, ground 4-26-023 34 89.29± 8.80± 3.66± 2.01± 2.28± 72.33± .45± .24± .30± 

2.17 .87 1.00 1.00 1.79 2.63 .71 .39 .11Sorghum, grain, ground 4-04-379 2 91.00± 10.21± 2.46± 1.82± 1.70± 74.81± .26± .11± .33± 
.25 .21 .24 .06 .41 .54 .32 .03 .06Cassava, tubers, dehydrated 4-01-152 13 89.14± 1.91± .37± 2.33± 2.27± 82.96± 0.40-+ .18± .09±ground (washed) 1.12 .42 .12 .33 77 157 .22 .06 .05Cassava, tubers, dehydrated 4-01-152 18 87.72± 2.10± .43± 3.58± 3.14± 78.48± 1.04± .26± .08±ground 4.16 .36 .19 .77 1.12 4.53 .76 .11 .05Cassava, tubers, dehydrated pelleted 4-12-180 25 89.30± 2.40± .50± 3.39± 5.31± 77.87± 2.83± .24± .13±

1.87 .59 .35 .52 .99 2.65 .99 .12 .07Soybean,seeds oil residue, 5-04-600 49 92.02± 44.98± 5.26± 5.87± 4.46± 29.22± 1.24± .54± .67±mechanically extracted ground 2.63 2.20 1.93 .94 .80 2.62 .70 .23 .19Peanut, kernels oil residue, 5-03-649 7 94.11± 36.39± 6.19± 10.36± 13.16± 27.31± .781! 2.94± .40±mechanically extracted ground 1.99 3.98 1.51 7.34 5.66 2.30 .17 3.30 .22Cereals, brewers grains, dehydrated 5-02-141 3 84.84± 9.54± .52± 9.41± 23.97± 41.40± 19.73± 2.24± .39± 
13.48 4.37 .54 .90 7.57 5.73 .00 .34 .06Fish, whole or cuttings oil residue, 5-01-979 31 93.10± 53.22± 6.02± 1.43± 29.30± 2.84± 5.15± 8.51± 2.30±boiled mechanically extracted 1.61 7.31 1.99 1.07 6.38 2.37 2.76 .79 .55

dehydrated ground, 50% protein

Poultry, feathers, hydrolyzed 5-03-795 1 93.00 83.15 
 2.89 .67 4.37 1.92 .... .22 .70 

dehydrated ground

Animal, bone, steamed dehydrated 6-00-400 5 96.54± 10.65± 2.61± 2.36± 
 70.921 6.47± 15.06± 25.48± 1.75±ground 1.68 5.24 1.58 2.10 10.86 4.98 .36 1.19 .80Oysters, shells, fine ground 6-03-481 4 99.48± ---- .... .... 96.44± --.- 32.02± 24.70± .10± 

.10 .... .... .... .60 .... 1.68 1.01 .09Leadtree, leaves, dehydrated 1-14-436 4 93.18± 15.26± 2.18± 18.55± 26.85± 31.39± 19.15± 1.40± 20±ground 1.02 2.30 .52 2.08 8.56 5.11 9.12 .30 .09Cassava, common, leaves, dehydrated 1-10-7Y9 7 91.24± 20.26± 6.10± 13.62± 11.06± 40.21± 4.38± 1.40± .26± 
1.33 2.29 1.04 1.66 1.91 2.40 1.94 .16 .09 

aKhaiarern, J. Unpublished data.
 
bMean ± standard deviation.
 

0 The growth depression of chicks fed rice bran iscaused (NFE, 90 percent) and ME (3.74 Mcal/kg) for nonby the imbalance in the calcium-phosphorus ratio, ruminants, it can directly replace other cereals in the diet 
without any problem. At present, an increasing portionThe normal range of incorporation of rice bran into of broken rice isused in human foods such as noodles.

swine and poultry rations in Thailand is30 to 60 percent Thus, the availability for livestock is decreasing. In an at(Ratanapanlop 1979). Rice bran can be incorporated tempt to compare the feeding value of various locally availat up to 39.7 percent of the ration for layers, without able energy sources for swine and poultry, broken rice was
depressing egg production. In case of autoclaved rice successfully included in rations at levels of 50.7 percent
bran, as high as 74.7 percent can be safely used (Din for broilers (Khajarern et al. 1979a), 51.9 percent foret al. 1979). replacement layers (Phalaraksh et al. 1978), 43 percent for 
Broken Rice. Broken rice iscomprised mainly of layers (Phalaraksh et al. 1979), and 53.8 percent for grow
germs and clipped and broken kernels. The normal ing finishing swine (Khajarern et al. 1979b). Results of 
recovery rate is4 to 5 percent. Because it is low in these trials strongly indicate the feeding value of broken
fiber (5 percent), but high in nitrogen-free extract rice to be comparable to that of corn (Tables 8, 9, 10 & 11). 
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TABLE 8 Hen-day Production of the Laying Pullets Fed Maize, Cassava, Broken Rice, and Sorghum in the 

Diets for the Accumulated Ten 28-day Periods. 

Laying Periods 

Energy source No. of
 
(% of ration) hens 1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10
 

Maize (43%) 96 74 .0 1a 69 89 a 64 .88a 62 .50b 59 .70a 55 .66a 53 .85a 52 .42a 51 .4 2a 50 .59a 

Cassava (50%) 96 71 .16a 70 .36a 66 .58 a 63 .55b 57 .9 8a 55 .3 1a 53 .5 5a 5 1 .86a 51 .0 1a 50 .29a 

4 9 .0 5aBroken rice (43%) 96 74 .18 a 6 7 .18a 63 .25a 6 1 .56b 57 .0 2a 53 .90a 51 .9 0a 50 .17a 48 .50a
 

Sorghum (43%) 96 75 .77a 74 .38a 72 .0 5a 70 .25a 64 .07a 6 0 .04a 56 .9 7a 54 .17a 53 .4 8a 53 .19 a
 

C.V. (%) 10.91 7.41 6.46 6.17 6.35 6.42 6.27 6.36 6.67 7.21 

a,b The means within the same column bearing different superscripts differ significantly at P< .05. 

TABLE 11 Effects of Various Energy Sources on the
 
TABLE 9 Effects of the Main Energy Sources on Performance and Carcass Characteristics of Growing-

Growth Performance of Replacement-Layer Pullets Finishing Pigs
 

Main enurgy source Energy sources 

Broken Broken 
Performance Maize Cassava rice Sorghumr C.V., Performance Sorghum Corn Rice Cassava C.V. 
% of ration 55.4 53.3 51.9 56.5 (%) %of ration 77.5 75.8 53.8 60.3 (%) 

No. of pullets 200 200 200 200 .... Initial weight, kg 16.68 16.81 17.00 16.89 .... 
Mortality, % 1.51 2.00 1.50 2.00 Final weight, kg 103.43 93.61 104.08 102.09 .... 

Average weight (g) ADG, kg .605 .450 .615 .521 11.54 
7 wk 5 71a 56 2ab 4 b 513 2.1 Feed/gain 3.19 3.55 3.00 3.30 6.93 

16 wk 1,513 1,478 24 1,475 1.2 Daily feed consumption, kg 1.93 1.56 1.84 1.72 8.27 
20 wk 1,823 1,766 '1,849 1,765 1.4 Feed cost/kg gain, Bht 1 1.42a 15 .66 c 12.92ab 13.44 b 7.29 

Feed/gain Dressing precentage 73.22 72.52 72.31 72.31 2.91 
2-7 wk 2.98 2.55 2.53 3.21 14.7 Carcass length, cm 79.60 78.33 74.73 75.13 3.48 
7-16 wk 4.64 4.63 4.22 4.21 5.1 Backfat thickness, cm 3.00 3.43 3.10 3.45 21.04 

16-20 wk 6.22 7.71 5.68 6.98 13.3 Lioneye area, sq cm 29.35 28.84 29.35 29.81 11.11 
2-20 wk 4 .2 9ab 4 .5 1a 4.0 5b 4 .26ab 2.4 Iodine No. of fat 58.03 55.30 63.50 56.38 5.32 

ab~c The mean, withi, the same row bearing different supersripts ab.c The means within the sana row bearing different superscripts differ 

differ significantly at P<.05. significantly at P< .05. 

TABLE 10 Summarized Effects of Various Energy Rice Straw. The value of rice straw as a roughage feed for 
Sources on the Growth Performance and Carcass ruminants has never been fully determined, although it has 
Characteristics of Broilers traditionally been used for feeding buffalo and cattle in 

the region. The straw contains 3 to 5 percent crude pro-
Paerr tein, 26 to 34 percent crude fiber, 35 to 55 percent NFE, 
mance 

No. Mort- Weight .02 to .16 percent phosphorus, and .25 to .55 percent
 
Energy source of ality gain Feed/ calcium (Jackson 1977). It differs from other straws in
 
(%of ration) birds (%) (g) gain PER that it has a higher silica content (12- 16 percent vs. 3-5
 

percent) and a lower lignin '-ntent (6-7 percent vs. 10-
Maize (59.7) 140 2.14 1,689 2 .2 7 a 2 .0 3ab 12 percent). The TDN of rice straw for cattle ranges from 
Sorghum (61.1) 140 2.80 1,694 2 .30a 2 .0 0 bc 35.9 to 50.3 percent resulting in an ME value of 1.30 to 
Broken rice (50.7) 140 2.14 1,675 2 .27a 2.07a 1.82 Mcal per kilogram (Devendra 1979a). Thus, in 
Cassava A (52.0) 140 2.86 1,652 2 .52c 1 .8 8d general, rice straw is a poor livestock feed that provides 
Native chip (52.0) 140 4.29 1,641 2 .39b 1.96c little or no surplus energy over maintenance requirements. 
Native pellet (52,0) 140 .71 1,712 2 .52c 1.84 Several workers have tried to improve the feeding value of 
C.V., % .... .... 1.51 .94 1.02 rice straw for ruminants. Dry matter digestibility and dry 

matter intake have been improved by spraying with a 5 
a,b,c,d The means within the same column bearing differentmatriakhvebnipoedysryngwha5
asbpedshei ean witinrheig mecolmntbarig dffe5ntpercent NaOH solution at the rate of 1 liter/kg (Terry et al. 
superscripts differ significantly at P<.05. 
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1975 and Garrett et al. 1976); soaking with a 1.5 per- TABLE 12 Growth Performance of Growingcent NaOH solution; treating with lime (2 percent Finishing Pigs Fed Various Levels of Ground

CaO) (Pacho and Perez, unpublished data cited after 
 Maize (Khajarern, unpublished data)Javier 1977), and ammoniating using 3-5 percent Treatment 
aqueous ammonia (Guggolz et al. 1971). The dry TreaeC.V. 
matter digestibility of alkali-treated straw is 10 to Item 1 2 3 4 (%)
20 percent over that of untreated straw dpending on
 
the method used. Rice straw alone, however, treated Level of ground 81.5 56.5 31.5 6.5
 
or not, isnot adequate to maintain animals. The addi- maize, % of
 
tion of protein, Ca, and Psupplements are needed ration
 
(Jackson 1977). Urea-molasses isa popular supplement 
 Level of cassava 0 20 40 60

for a rice straw diet, but urea alone cannot suffice as the meal, %of
 
only source of nitrogen in this type of diet (Natural and ration

Perez 1975). Some pre-formed proteins and soluble No. of pigs 4 4 4 4 ....
carbohydrates are needed. The treated straw can be ADG, kg .365a .592 b .74 1c .759c 5.64successfully fed, with appropriate feed supplements, up Daily feed con- 1.31 a 1.75b 1 .89 b 1.87b 4.06to 60 percent of the ration for cattle (Pacho and Perea, sumption, kg
unpublished data). Feed/gain c3 .5 8 a 2 .9 6 b 2 .54c 2 .4 7 4.29 

Feed cost/kg 13 .76a 12 .04 b 10 .79b 10 .92 b 4.17 
Maize (Zea mays) gain, Bht 

a,bc The means within the same row bearing different
Among the energy feeds available for livestock, maize superscripts diffei significantly at P<.05.

isone of the few for which the nutritive value is well
 
documented. However, the 
use of maize in diets fed in
 
the tropics may cause problems to occur that will lower 
 Cassava (Manihot esculenta)

the animals response to maintenance and/or production.

Apart from adulteration, the high residual effect of 
 Cassava Root Meal. Feedstuffs from cassava root proinsecticides and mycotoxicity are the two major problems ducts are dry root chips and root pellets. In some 
encountered. Hew and Hutagalung (1977) observed

aflatoxicity in one of their experiments designed to 
 available. Sometimes these by-products are mixed
study the effect of cassava used to replace maize n pig with root meal diluting down starch content, and then
diets. Beginning in the thirteenth week pigs fed diets pelleted. The nutritive value of cassava 
 root product iscontaining maize at a level higher than 39.4 percent of well documented. In general, cassava root products conthe ration had a depressed growth and loss of appetite. tainhigh levels of starch, but are low in all other nut-
Carcass analysis revealed abnormal hemorrhagic conges-
 rients. However, the presence of hydrocyanic acid (HCN)tion of the lungs, whereas those pigs being fed diets and the need for large quantities of protein supplement

containing 5 and 22 percent maize did not exhibit nee d a q
a rethe r al cksua n t hese sproein

these symptoms. Petechial and ecchymotic hemorrhages livestock 
 feed. The ME of root products prusaswidelywere observed on the surface of liver and spleen. with age at harvest, pucessing technique and the formSubsequently, the presence of aflatoxins B1, B2, G1 of diet used. The normal ME value for chickens of theand G2 were detected in that batch of maize. Studies Thai root chip is 3,045 kcal/kg and the pellet is 2,955
with rats confirmed that the depressed growth 
was kcal/kg (Khajarern, unpublished data). The net energy
causedvalue has recently been reported as 2,280 kcal/kgstudies at Khon Kaen University, Khajarern (unpub- vauhsrentybnrpoeds2,8kc/gsies dataKobserved Unversymptys s arouthose(Aquirrelished data) observed symptoms similar to those taking up 

et al. 1979). Khon Kaen University is currentlya research project, supported by International
described by Hew and Hutagalung (Table 12). In this Development Research Center (IDRC) of Canada and
particular case, a pig in Treatment 1 died during the 
 the Thai Government, aiming to establish the optimumtwelth week. Hemorrhages were observed in the lung, levels of cassava root products in rations for all classes-tomach and spleen. A major protion of the liver was
 of livestock. 
 Currently, the following recommendationsausessed. Its penmate appeared unthrifty, parakeratotic have been made (Khajarern et al. 1979c).and stunted. Therefore, when using maize in livestock
rations, be very careful in selecting the material used. 0 The maximum safe levels of cassava root mealUnder hot and humid climates, such as occur during into livestock diets are given in Table 13. However,the rainy season in Southeast Asia, maize can develop the most economical level in replacing cereals bymold rapidly and mycotoxicity may cause large cassava isdetermined by the price structure of thoseeconomic losses to the producers. feedstuffs involved. 
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TABLE 13 The Suggested Maximum Levels of 44 to 57 percent (Eggum 1970). When supplemented 
Cassava Root Meal in Livestock Rations with methionine, the biological value of cassava leaf 

protein increased from 49 to 80 and the utilizable 
Maximum cassava level, %of ration nitrogen increased from 2.00 to 3.20 percent.

Livestock 
Growth period Starter Grower Finisher Developer Layer Several attempts have been made by investigators to use 

cassava leaf meal as a protein source for livestock and 

Broiler 58.0 --- 58.0 .... .... poultry. Ross and Enriquez (1969) observed a progress-

Replacement layer 40.0 60.0 .... 60.0 --- ive depression of chick growth when levels of cassava 

Layer .... .... .... .... 50.0 leaf meal increased from 0 to 20 percent of a ration. 

Growing-finishing pig 50.0 60.0 70.0 .... ... But when they added methionine, molasses and/or oil to 

Finishing beef cattle .... .... 60.0 -the rations containing 15 to 20 percent leaf meal, growth 
and feed conversion were significantly improved. Similar 
responses were observed by Montilla (1979, personal 
communication). However, he suggested that the econ
omic return from broilers fed diets containing less than

Since a cassava-based diet is bulky, diets containing 20 percent leaf meal was the same as from those fed 
more than 33 percent cassava must be fed in a form commercial diets, and recommended as the optimum 
that erncourages optimum feed intake, e.g., liquid, level for cassava leaf meal in broiler diets to be 16 
paste or pellet. percent. Mahendranathan (1971) fed fresh cassava leaf 

containing 250 to 300 ppm HChl to pigs (8 to 30 cnann 5 o30pmHNt is( o3" High cassava-based diets must be carefully formulat-eHihassava-gthebaaed die allnutrients , ula - weeks of age) at levels of 1.4 to 2.3 kg per head per 
ed assuring the balance of all nutrients, particularly day with various levels of concentrate feed, and observed 
phosphorus, zinc, iodine, and vitamin B12 . no clinical problems. He suggested that pigs receiving 

a diet containing 50 percent basal ingredients and 50 

muareful 

mot aycsaal ined enmi F r* As cassava root is essentially free of carotene and 	 percent 
mal antophllsxantophlls r lefsytheic 	 percent cassava leaves gained most economically. Fernxanthophylls, leaf meal or synthetic xanthophylls andez et al. (1977) ran a 120-day feeding trial where 

must be added to maintain the normal color ofaneetl.(97rna 	 2 dyfeigtilwhe
mstbadedto. mfresh cassava forage was fed at 3 percent body weight 
skin and egg-yolk. to Zebu cattle with liquid molasses-urea fed ad libitum. 

They observed that after 56 days of poor performance,
* 	 Methionine is likely to be deficient in cassava- tectl eevn ogcsaafrg and50g 

the cattle receivi ng ocassavap forage gained 580 g/soybean meal diets; consequently, methionine 
evelshoud b suplemntedatof.1 t .2day and those receiving chopped cassava forage gained 

shoud b suplemntedatof.1 t .2660 	 Rumen sample analysis indicated thatevel g/day. 
This will aid in detoxicapercent of the ration. 

cassava forage intake caused an increase of acetate andtion of HCN. 
decrease of butyrate and when compared to the typical
pattern of feeding the molasses-based diets (high 

o a e It whet erb ate n w acet as e a h
However, more studies on the utilization of cassava as a 
livestock feed are needed, relative to long-range effects th e anf lo ne qie d aa pt at p er 

of cassava feeding on animals. Hew (1977) suggested (56 days) was for the adaptation to molasses-urea or 

that gestating sows could not be fed diets containing the cassava forage. Moore (1976) fed 270 kg steers 
more than 30 percent cassava without the occurence of tecsaafrg.Moe(96 e 7 gser

moretha 30perentcasavahe of 	 grassithut ccuenc diets containing 100 percent elephant (Pennisetum 
splay legs syndrome. Gilts fed high levels (70 percent) purpureum) or mixture of elephant grass to cassava 

of cassava during gestation and lactation were observed 	 foliage ( : 50:50) an rep hat th 75:25 
liter foliage (75:25; 50:50) and reported that the 75:25to eakpigltsgve irthto nd sbseuen poo

to give birth to weak piglets and subsequent poor litter treatment gave the best result in terms of body weight 
performance (Gomez 1979). gain (461.0 g/head/day). The feed conversions of cattle 

on the 75:25 and 50:50 treatments were the same and 
Cassava Leaf. Cassava leaf is a new protein source for better than the grass control treatment. 
livestock and poultry. The average leaf yield under 
conventional methods of cassava production is about Therefore, the possible role of cassava leaf in livestock 
10 tons per hectare. The crude protein content is feeding in this region is obvious. However, much more 
about 20 to 27 percent of dry leaves depending on age work needs to be done before its optimum utilization 
at harvest and the degree of contamination with leaf in livestock feeds is known. 
stalk and stem. The nutritive value of leaf meal has been 
reviewed by Eggum (1970), Seerly (1972), and Montaldo Leadtree (Leucaena spp) 
(1977). However, it should be errphasized that cassava 
leaf protein is deficient in methionine and marginal in On a dry matter basis, Leucaena leaf meal contains 25.9 
tryptophan, causing its biological value to lie between percent crude protein, 26.4 percent ether extract, 11.9 
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percent crude fiber, 11.1 percent ash and 669 kcal ME 
(poultry)/kg (D'Mello and Thomas 1978). Amino acid 
patterns of leaf meal were comparable to that of alfalfa 
meal. However, leaf meal contains mimosine, a toxic 
amino acid, up to 2.3 percent of dry matter (Springhall
and Ross 1956). This amino acid may depress growth 
and feed efficiency in chickens; cause an enlarged
thyroid gland; hair loss; and growth retardation in 
cattle (Jones et al. 1976); and lead to loss of body
weight and shedding of wool in sheep (Hegarty et al. 
1964). Treating Leucaena leaf meal with ferrous sulfate 
solution eliminated the mimosine toxicity (Ross and 
Springhall 1963). Apart from mimosine toxicity, other 
factors in Leucaena leaves may cause low growth and 
production responses in poultry. D'Mello and Thomas 
(1978) suspected the low energy level and low digesti-
bility of leaf meal might be the cause since they observ-
ed an enhanced output of excreta in chicks being fed 
a diet containing 40 percent leaf meal. The normal level 
of Leucaena leaf meal in poultry diets at present is 5 
to 10 percent of the ration. This primarily ;erves as a 
source for carotene and xanthophylls. Rice straw rations 
containing 40 to 90 percent dry Leucaena leaf meal did 
not supply adequate energy needed for feedlot cattle; 
however, a diet containing 40 percent rice straw, 50 
percent fresh Leucaena leaves (dry matter basis) and 10 
percent rice bran-copra meal mixture was able to 
support acattle weight gain of .70 kg per head per day
(Sevilla and Perez, unpublished data cited after Javier 
1977). 

Copra Meal (Cocos Nucifera) 

Copra meal is produced in large quantities in the Philip-

pines arid Indonesia. The meal isa potentially good 

protein source for livestock in the region. The nutri-

tive value of the locally produced meal is not widely
known. Creswell (1979) used 20 percent copra meal 
in broiler diets with various levels of lysine and/or
methionine supplementation. It appeared that the 
chicks being fed diets containing .15 percent of dL-
methionine or L-lysine gained less (P< .05) than did 

the control group whereas those being fed diets un-
supplemented or supplemented with a .3 percent of
either amino acid or both in combination had gain
comparable with the controls. In swine, copra meal at 
40 percent of the ration depressed weight gain and 
other growth performance (Creswell and Brooks 1971a).
These workers suggested that the depression might be 
caused by the low protein and dry matter digestibility
(Creswell and Brooks 1971b). In laying hens, copra 
meal at levels up to 40 percent of the ration did not 
adversely affect egg production but increased body
weight loss (Wigniosoesastro et. al. 1972). This 

weight loss did not occur when those diets were 

supplemented with 10 percent coconut oil. Peak egg
production in that trial was observed when copra meal 
was included in the ration at the 20 percent level. 

Hydrolyzed Feather Meal 

Feather meal isone of the most protein-rich feedstuffs 
available. In Thailand, commercial production of hydro
lyzed feather meal has long been established, but most 
of the product is exported. Raw feather meal contains 
approximately 83 percent crude protein; however, only
7.7 percent isdigestible (McCasland and Richardson 
1966). According to their study, hydrolyzed feather 
meal has 80.3 percent digestible protein. Morris and 
Balloun (1973) indicated that for the best quality. 
feather meal should be hydrolyzed by steam at 50 
pounds per square inch for 1 hour with intermittent 
agitation. Feather meal protein isrich in glycine, cystine, 
arginine, and phenylalanine but deficient in methionine, 
lysine, histidine, and tryptophan (Moral el at. 1966). In 
a series of feeding trials, Balloun and Khajarern (1974)
replaced a portion of soybean meal with various levels 
of feather meal in a 28 percent maize-soybean meal 
turkey poult diet. They demonstrated that feather meal 
could be safely included at 5 percent and 10 percent of 
the diets for 1-to-4 weeks and 4-to-8 weeks old poults,
respectively. Clearly, the poults increased their ability 
to utilize feather meal with age. With chicks, Khajarern 
et al. (1978) incorporated feather meal, at the expense of 
soybean meal on an equivalent protein basis, into maize 
soybean meal-fish diets at levels of 0, 2, 4, 6, and 8 per
cent and did not find any significant differences in body 
weight gain, feed per unit of gain, or dressed carcass
percentage of the broiler at 9 weeks of age. However, a 
nonsignificant quadratic response was observed in body 
weight gain with the peak at the 6 percent level (Table 14). 

With growing-finishing swine, Khajarern and Khajarern 
(1977) added feather meal at 0.0, 5.2 and 10.4 percent of
maize soybean meal rations. The pigs in the 5.2 percent 
treatment performed as well as the control group (Table
15). However, those on the 10.4 percent treatment 
gained weight at a slower rate (P< .05) and a slightly 

TABLE 14 Effects of Hydrolyzed Feather Meal on 
Growth Performance and Dressed Carcass Percentage 
of Broilers 

Level of featler meal, %of ration 
Item 0 2 4 6 8 

No. of chicksBody weight gain (9 wk) g 301,829 301,924 301,921 301,933 301,918 
Avg. feed consumption 4.17 4.68 4.55 4.54 4.38 

kg/chick
Feed/gain
Dressing percentage 

2.28 
83.1 

2.43 
83.4 

2.37 
83.8 

2.35 
86.0 

2.41 
84.0 
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TABLE 15 Effects of Hydrolyzed Feather Meal on Growth 
Performance and Carcass Characteristics of Growing-

Finishing Swine 

Level of feather meal, % of ration 

C.V. 
Item 0 5.2 10.4 (%) 

No. of pigs 11 11 11 .... 

Days on test 150.75 150.75 150.75 .... 

ADG, kg .5 6 2 a .5 4 8 a .3 3 9 b 20.1 
Daily feed consumption, kg 1.67 1.73 1.30 15.7 
Feed/gain 297 3.16 4.17 16.9 
Dressing percentage 73.1 73.2 69.6 7.4 

Carcass length, cm 8 2 .5 5 a 8 3 .8 2 a 7 6 .2 b 3.33 
Backfat thickness, cm 3.23 3.15 3.18 20.19 
Loineye area, sq cm 27.94 29.68 20.65 13.20 

a, b Those means within the same line bearing different superscripts 

differ significantly at (P<.05). 

poorer efficiency than other groups. Carcass qualit of the 
10.4 percent group was lower than the 5.2 percent and 
control groups. Thus, in Thailand, feather meal can be 
incorporated into swine and poultry diets at levels of 5 to 
6 percent. However, this feedstuff deserves further study 

since it may be te amns important ingredient to replace 
fish meal in swine and poultry diets in Thailand. 

Dried Poultry Waste (DPW) 

Dried poultry waste averages 32.4 percent crude protein, 
13.5 percent true protein, 1.4 percent fat, 9.7 percent 
crude fiber, 28.6 percent NFE and 2.2 percent phosphorus 
(Smith 1974). The calcium and ash levels vary with type 
of diet being fed. Dried excreta from laying hens has 8.4 
percent calcium (Smith 1974) and that from broiler hens 
has 3.4 percent (Bhargava and O'Neil 1975). Digestibility 

of DPW is quite high, 55.5 percent for dry matter, 66 
percent for organic matter, and 72 percent for crude protein 

(Lowman and Knight 1970). Its ME content for poultry 
is 1,225 kcal per kilogram (Coon et al. 1978), and the 
quality of its true protein is comparable to standard feed-
stuffs (Lee and Blair 1973). Its potential use as a feed ingred-
ient is therefore considered to be very good. Lee and Blair 
(1973) fed 5 percent and 10 percent of DPW to broilers in 
four-week trials and observed no improvement in weight 
gain but a significant improved feed efficiency. These work-
ers (Blair and Lee 1973) observed an increase in egg pro-
duction of layers being fed low protein diets containing 
three levels of DPW. Trakulchange and Balloun (1975), 
however, observed the reverse when they fed layers 16 per
cent protein diets containing DPW at 12.5 and 15 percent 
levels. These data suggest that DPW should not be added to 
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poultry diets at levels higher than 10 percent. With 
ruminants, low palatability presents a problem in getting 
the animals to consume large amounts of a diet contain
ing DPW. An adaptation period of 7 to 21 days is nor
mally needed for the animals to adjust to these types of 
diets (Thomas et al. 1972). Lactating cows being fed a 
diet containing 30 percent DPW give a slightly higher 
milk yield (20.8 kg/day vs. 19.6 kg/day) than those fed 

a soybean meal ration (Tinnmit.1977). Also, milk fat 
in the DPW-fed group was slightly higher (3.87 vs. 3.3 
per'cent). Body weight gain, however, was less than that 
of the control animals. Meat or milk produced by cattle 
on a DPW diet is not distinguishable from those on a 
control diet. Therefore, DPW is a good protein source 
for ruminants when it is properly supplemented and fed 
at a moderate level. 

CONCLUSIONS 

This discussion represents only a small portion of work 

being done in Southeast Asia. The seveial excellent 
reviews on this particular subject include the symposium 
proceedings edited by Devendra and Hutagalung (1977) 
dealing with feedstuffs used in Malaysia. This volume 
contains excellent articles on the utilization of oil palm 
by-products (Devendra 1J77), on nontraditional feed
stuffs (Hutagalung 1977), recycling of animal wastes 
(Muller 1977), utilization of pineapple bran (Raghavan 
1977l, and several others. In addition, the protein supply 

from single-cell organisms has increasingly 3ttracted 

interest from several researchers (Vanavat and Chirarat
ananon, 1977; Hutagalung and Tan 1976; and Varghese 

et al. 1976). Bagasse and sugar by-products are other 
potential feedstuffs in the region. Limited amounts of 
research has been done in the United States (Marshall and 
Van Horn 1975; and Roman-Ponce et al. 1975) and in 
Puerto Rico (Randel et al. 1972) but, unfortunately, in 
Southeast Asia less attention has been given to them. 
Seveial indigenous feed sources such as Alangalang 
(Cylindrica imperata); water hyacinth (Eichhornia crass

ipes); seed meals from kapok; rubber; and others deserve 
attention to assess their value for local use. Since most 

of our cereals are used directly by humans, our livestock 
must have something to exist on. If every single effort 
of the nutritionists in the region was directed toward 
similar goals, there may come a time when we can 
reverse the statement made by Vorha (1977) that, "The 
supply of feed ingredients will help increase animal 
production in countries with developed economies only, 
and will have very little impact in countries with develop
ing economies." 
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BEEF CATTLE AND WATER RUFFALO 
PRODUCTION IN SOUTHEAS' ASIA 

I. M Nitis 

Department of Animal Nutrition and Tropical 
Pasture Production. Udayana University 
Denpasar, Bali, Indonesia 

raised on small mixed farms rather than in large commer-
cial enterprises. Large ruminants are mainly used for 
draft purposes, but their role as a source of meat is 
increasing in some SEA countries, 

Cattle and buffalo feeds consist of green feeds (grass, 
shrub, tree leaf) and crop residues (cereal straw, pulse 
straw, and root crop straw). The proportion of legumos 
in the diet issmall, and agro-industrial by-productfeeding isnot common. The straw, even though available 

feedng s nt strw,Th comon venthouh aailble 
in abundance, is still not used efficiently as a cattle andbuffalo feed. 

The extent of utilization of the green feed and crop 
residues depends on the class of the livestock, agricultural 
and animal husbandry patterns. The yield and quality of 
green feeds are affected by climatic zone, land utilization,topography and soil conditions. 

crasigttle quantiyand duito n e eed bsincreasing the quantity and quality of the feeds. This can 

be occomplished by companion cropping (in the mixed 
farm system), protein-energy-concentrate supplement 
(in the intensive system), 3 strata (grass-shrub-tree) 
system (in the semi-intensive system), pasture improve-
ment (in the extensive system),mroess(ing.t(Suntraporn conservation and 
processing. 

Feed inventory, tropical feeding standards, plant and 
animal raising inthe mixed farming system and coopers-

tion among institutions at the local, national, and 
regional levels require further research and development. 

Key Words: large ruminant, draft animal, mixed farming, 
Intensive-extensive systems, quality, nutritional constraint. 

SUMMARY INTRODUCTION 

Reviews on ruminant nutrition and productivity in theMost cattle and buffalo in Southeast Asia (SEA) areA5ANrgo(Dvna19);ectdvlpm tsi 
Alo research and anageent deGuomn 

1979)lpotenialcoand m tationstn live puctn 
1979); potential of and limitations on livestock production 
in Thailand (Charan 1979); an approach for increasing
 
livestock production in Indonesia (Wiryosuhanto 1979);
 
and breeding, management and feeding water buffalo in
 
the Philippines (Eusebio 1975) indicate that nutrition is
 
one of the limiting factors in livestock production.
 

This paper describes beef cattle and water buffalo pro
duction in Southeast Asia (SEA) with particular refer
dcto ioeast siaeA) wth ulr rference to feedstuffs and feeding methods under different
agricultural and animal husbandry patterns. 

RESOURCES 

There are about 18.23 million cattle in the SEA regionTeeaeaot1.3mlinctl nteSArgo(FAO 1976). Of these, 37.49 percent are found in 
Indonesia. The buffalo population isslightly less (17.94million) with the largest concentration (31.09 percent)fudi hiad 

The age and sex distribution of these large ruminants 
vary in each country. InThailand 31 percent of the 
water buffalo population over three years old is male 

1975), whereas in the Philippines, males 
constitute 86% of the population (Eusebio 1975). In 

Indonesia the buffalo population over three years old 
is66 percent male (Anon 1976).fonam gctleithSErgo. Similar trends are also 

An analysis of the popultion change (1971 to 1976) 

revealed that cattle population growth in Indonesia and 
Cambodia showed a negative trend of -6.6 and -22.28 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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percent, respectively (FAO 1976). In the other SEA 
countries, the nositive cattle population growth varied 
from 3.47 percent (Vietnam) to 36.65 percent (the 
Philippines). The growth in buffalo population is less 
encouraging, since in most SEA countries the buffalo 
population is declining from -22 percent (Vietnam) to 
-11.32 percent (Malaysia). In other SEA countries, the 
positive buffalo population growth varied from 3.19 
percent (Indonesia) to 13.31 percent (Laos). 

During the period 1971 to 1161, the cattle population 
for SEA countries increased 21.25 rprcent whereas the 
buffalo population decreased 1.85 percent. The decreas-
ing number of buffalo in some SEA countries may be due 
to: 1)the temporary availability of bulls and bullocks for 
slaughter as a result of the motorization of road transport, 
2) the lack of incentives to raise bullocks because their 
value as slaughter animals declines with age, 3) the temp
tation for farmers to sell productive females for slaughter 
because of the rapidly rising meat prices and 4) the change 
in attitude, particularly among younger people, towards 
unrewarding farm work at a time when opportunities for 
off-farm employment are generally improving (FAO 
1978). 

UTILIZATION 

Draft 

Cattle and buffalo are raised primarily for land prepara-
tion and transport. In Indonesia about 45 percent of the 
large ruminant population are used for farm traction 
(FAO 1978) and in Thailand 85 percent of the large 
ruminant are used for draft purposes (Charan 1975). 
Water buffalo are preferred for working on wet land, 
whereas cattle are preferred for working on dry land. 
The ability of cattle to plough land is300 to 350 m2/hr 
(Buranamanas 1963, cited by Charan and Suntraporn 
1979). In one cropping season in Bali, a pair o: cattle 
required 167 and 220 hours to till one hectare of wet and 
one hectare of dry land, respectively (Putra 1972). On 
an equal time basis, it take, 20 percent more cattle to 
till one hectare of dry land than one hecLare of wet land. 

Cost for tilling the land with hand (paddy) tractors has 
been shown to be 10 percent cheaper than using a pair 
of cattle (Putra 1972). For the small farmer in the mixed 
farming system, however, it ismore convenient to use 
cattle or buffalo because they are cheaper to maintain, 
their numbers increase with time, there are no rust 
problems, and they have a higher salvage value, 

Meat 

In 1976, cattle slaughtered in SEA ranged from 2,000 
(Singapore) to 800,000 head (Indonesia) (FAO 1976). 
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The number of buffalo slaughtered varied from 35,000 
(Cambodia) to 280,000 (Vietnam). 

In Vietnam, meat production from cattle accounted for 
5.95 percent of the total domestic meat production. In 
Indonesia, it was 53.72 percent. The meat produced 
from buffalo in the Philippines and Laos were 6.23 to 
20.37 percent, respectively, of the total domestic meat
 
production.
 

Milk 

Even though beef cattle and water buffalo are raised 
mainly as draft animals, these large ruminants are used 
for milk production in some areas. In Indonesia, for 
instance, the milk production from beef-type cattle plus 
buffalo amounted to 8,500 and 28,000 tons, respectively. 

The use of beef-type animals for milk production will 
decrease, since, apart from not being economical, dairy 
production by the small farmer isincreasing. Malaysia, 
Indonesia, Thailand and the Philippines have current 
programs for small scale dairy farming (Javier 1977). 
Therefore, the need for dairy type cattle will increase 
in the future. 

Export Earning 

Some SEA countries imposed a quota on the export of 
cattle and buffalo. Thailand, for instance, has been 
exporting 25,000 to 50,000 cattle and buffalo annually, 
and 50,000 to 61,000 could be expected to be exported 
between 1977 and 1981 (Charan 1979). From 1971 
to 1976, Indonesia exported 44,000 cattle and 16,000 
buffalo annually, generating 4.1 million USD (Anon 
1976). 

Apart from live animals, hides and skins are also favorable 
export commodities. Between 1969 and 1976, Indonesia 
for instance exported 2,200 tans of cattle hides and 450 
tons of buffalo hides annually, worth 2.1 million USD. 

Fertilizer 

The dung and urine of cattle and buffalo, when handled 
properly, are good sources of major and minor soil nutri
ents. A ton of well-prepared farm-yard manure contains 
about 5.0 kg N, 1.8 kg P2 0 5, 6.6 kg K20, 2.9 kg MgO and 
4.4 kg CaO. Manure also increases the humus content of 
the soil and contains micro-organisms essential for the 
mineralization of the crop residue (Bredero 1977). 

In a mixed farming system, a small farmer with two to 
three head of cattle will accumulate sufficient manure 
to supply NPK for 0.75 to 1.0 hectare of land. 



Savings 

The contribution of cattle and buffalo to the farm income 
varies in terms of importance. In Thailand, cattle and 
buffalo contribute 28 percent of the farm family income 
(Charan and Suntraporn 1979). In Indonesia, they con-
tribute 10 percent in the wet region, 29 percent in the 

semi-arid region and 43 percent in the dry region 

(Putra 1979). 


In economic terms, cattle or buffalo in the mixed farm 

system serve as a capital reserve, which can be liquidated 

in times of crop failure or other emergenies, or for
 
ceremonial or festival activities. 


Others 

Increasing interest in using livestock manure for biogas 
production in SEA countries was highlighted at the 
seminar on Bioconversion of Lignocellulotic and Carbo-
hydrate Residues in Rural Communities, held in Indonesia 
in 1979 under the sponsorship of the Netherlands, Indon-
esia, and United Nations University. It was reported 
(Apandi 1979) that in the Philippines, where firewood 
is not a problem, biogas production is primarily aimed 
at controlling pollution and public health. In Thailand, 
biogas production is primarily for replacing firewood, 
and in Indonesia, for household lighting. 

Icnignicant qantrditely uthepoca te o r 

economically and traditionally is the use of cattle or 


buffalo for ceremonial and festival activities. In Bali for 

instance, ceremonies are not considered complete unless 

cattle or buffalo are included as sacrifices. In Madura, 

annual cattle racing is an important social and cultural 
event in the community. In some places in Bali, boneearven i thecommnity In somlpestablished indui, bleaves 
carving isbecoming a well-established home industry, 
providing ready cash for the family. 

QUALITY OF THE PRODUCT 

The quality of meat produced for domestic consumption 

is low because some proportion of the beasts slaughtered 
is comprised of culled animals. On the other hand, the 
quality of exported meat should be higher because 
certain standards have to be met. Better finish and a 
minimum live weight of 375 kg in the case of Bali steers 
are examples of export criteria, 

In terms of carcass weight for domestic consumption, the 
average carcass weight of cattle in SEA varied from 120 
kg (Cambodia) to 200 kg (Thailand) (FAO 1976). The 
carcass weight of buffalo varied from 160 kg (Cambodia) 
to 253 kg (Thailand). 

Information about the backyard dairy-beef farming in 
the Philippines (Eusebio 1978), backyard dairy-beet 

production in Thailand (Charan 1978) and package 
"PUTP" beef production in Indonesia (Team Khusus 
PUTP 1977) indicates the potential of this small scale 
approach to produce faster cattle growth and better meat 
quality for domestic consumption and for export. Inter
disciplinary research and extension programs should be 
implemented. According to de Guzman (1978,, the 

"backyard dairy-beef farming (in SEA) is a location and 
situation specific enterprise." 

PATTERN OF PRODUCTION 

Agricultural 
Pattern 

Types and composition of feeds. In the mixed farm
ing system, first priority is given to crop production, 
livestock keeping is a side-line enterprise. The cropping 
pattern is characterized by a system of polyculture in 
the dryland farming and monoculture system in the wet
land farming. Growing crops especially for livestock feed 
is not practiced. Green feeds are Lecured from crop 
residue, ditches, road sides, from plantations and land 
temporarily not used for crop production. 

During the wet season in Bali, 63 types of feed fed to
 
cattle was comprised of grass (27), tree leaves (26),
 
legumes (3), straw (4), trees (1), and others (2) (Nitis
 
e li rs) h oaia opsto ftefe
 

was comprised of 79 percent grasses, 14 percent tree2 sraws,las 2pren l m percent 1 percent 

banana stem, and 3 percent others. There are only 36 

type so eed fed t buffalo thes e areras 3 
tpso edfdt ufl.Teeaegas(3,te

(4), legume (3), straw (2), and others (4) with a
 
botanical composition of 88 percent grasses, 5 percent
 
legumes, 2 percent straws, 1 percent tree leaves and 4
 

percent others. Different classes of cattle and buffalo
 
are fed different types of green feeds with different
 
botanical compositions. 

Dryland farming. Intercropping, that is already prac
ticed, not only intensified the land utilization but also 
increased the total yield. The crop residues consisting of 
cornstover, sweet potato vine, and bean straw are mostly 
fed to livestock. Since after the cash crop production, 
the land is usually too dry for another cash crop sequence, 

the land becomes invaded with volunteer species having 
low nutritive values. Therefore, the continuity of a de
pendable supply of feed is a problem. 

Growing reen feed for livestock under the plants grown 
for human consumption (companion cropping system) 
not only enhanced the productivity of the land during 
the dry period, but also increased the quantity and quality 
of the livestock feed. Experiments with Stylosanthes as 
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a companion crop to cassava, showed that cassava tuber Experiments on lava soil showed that with a light 

yield was not affected, whereas total grass feed pro- application of fertilizer, the improved pasture (Cenchrus, 

duction increased 69 percent (Nitis and Suarna 1976). Macroptillium and Phaseolus) could produce 6 to 43 tons 

A similar trend was also observed for maize-Stylosanthes of fresh green feed/ha/year (Nugari et al., in press). 

companion cropping (Suar.,a and Nitis 1978). Further

more, after the cash crop production, the land with the 
Stylosanthes aftermath produced twice as much green 

feed as did the land invaded with vo'unteer species 
(Nitis 1979a). 

Wetland farming. Since rice isthe main crop (in some 
places three croos/year), the main crop residue isrice 
straw. Rice straw isnot fed to cattle or buffalo in large 
quantities because of its low digestibility, and also be-
cause it isnot very palatable. 

Productivity of wetlands can be increased by companion 
cropping. An experiment in Thailand (Shelton and 
Humphreys 1975) showed that Stylosanthes as a corn-
panion crop to rice has no adverse effect on the rice 
yield and at the same time increased the green feed 
production by 105 percent, 

Plantation crop. During the rainy season, the volun-
teer species or the cash crop residue under coconut, 
rubber, coffee or oilpalm can be cut for or grazed by 
cattle or buffalo. However, during the cry season, soil 
under these trees and bushes iseither bare or covered with 
scanty annuals of low nutritive value. The shortage of 
livestock feed in this region iscommon. 

In an article by de Guzman and Allo (1975), it was re-
ported that improved pasture (consisting of Brachiuria 
and Panicum) under coconut has no effect on the coconut 
yield and at the same time increased the green feed yield 

4.2 percent. With controlled grazing and fertilization, 
the herbage yield can be increased 64.5 percent. 

Critical land. As a result of shifting cultivation, some 
of the land not properly managed is invaded with blade 
grass (Imperata cylindrica). In Indonesia, the 16 million 
hectares of blade grass, which increases at the rate of 
150,000 hectares annually (Suryani 1970), becomes a 
potential green feed supply for cattle and buffalo in this 
area. The nutritive value of blade grass is low (Anon 
1972) and therefore, seldom used in ruminant diets. 
Experiments, however, have shown that with proper cut-
ting (Bo Gohl 1975) or grazing (Falvey et al. in press) 
that yield and nutritive value of blade grass can be 
increased, 

Due to volcanic eruptions, some of the productive agricul

tural land has been rendered useless because it is covered 
with sand. This idle land iseither bare or covered with 
volunteer species of low nutritive values. The potential 
of this land for livestock feed should be evaluated, 

Animal Husbandry Pattern 

Traditional system. The most distinctive feature of 

the cattle and buffalo industry in SEA isthat most of 
these large ruminants are raised on small farms rather than 
under commercial operations. In the Philippines, more 
than half of the 2 million cattle and practically all of the 
5 million water buffalo are raised on small farms (Javier 
1077). In Thailand, practically all of the cattle and 
buffalo are raised on small farms (Charan 1975). In 
Indonesia, practically all of the 6.6 million cattle and 
2.5 million buffalo are maintained on small holdings 
under the traditional management system (Soehadji 
and Hutasoit 1976). 

Under the traditional system, cattle and buffalo are 
either continuously kept in a stall, tethered in the field 
during the day, turned loose with a attendant, or a 

combination of these systems. The pattern of agricul
ture governs the system of management. 

Intensive system. In this system, cattle and buffalo are 
kept in a stall most of the time, except when they are 
used for work. During the wet season in Bali, 72 to 85 
percent of the green feed fed to cattle consisted of 
grasses, the dominant genus being Paspalum (Nitis et al., 

in press). Cattle feed in wetland farming contained rore 
grass but fewer tree leaves than did those in dryland 
farming. A similar trend was observed for buffalo feed. 

During the wet season, straw comprised only 1to 3 per

cent of the green feed fed to cattle or buffalo. However, 
during the dry season, straw comprises 30 to 60 percent 
of the diets fed to large ruminant. 

Guided or package approach system. This system is 
still in the developmental stage in the Philippines (Eusebio 
1978), Thailand (Charan 1978) and Indonesia (Team 
Tehnis PUTP 1977). In this system, as in Indonesia, 
selected farmers are given small investment credits to 
raise cattle under governmental guidance as to breeding, 
nutrition, management, disease prevention, and marketing 
practices. In the case of feeds and feeding, certain areas 
have been allocated to grow green feed, and the cattle are 
supplemented with certain amounts of protein or energy 
concentrate feed. 

Semi-intensive system. In this system, cattle or 
buffalo are loose duirng certain periods, and are permitted 
to selectively graze the available feed. During the wet 
season in Bali, the fields grazed by cattle consisted of 36 
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to 93 percent grasses, 6 to 62 percent broad leaf species 
and up to 3 percent weeds (Nitis 1979b). When the grass 
supply isdepleted, the cattle are supplemented with shrubs 
which are cut and fed to them. When the shrub supply 
begins to dwindle, the cattle feed mainly consists of tree 
leaves. By the time all the trees are lopped, rainfall is 
sufficient to allow the natural grass to become established 
and ready for resumed grazing. With this three strata 
system (grass-shrub-tree) the farmers are able to main-
tain a year round green feed supply. However, a pro-
longed dry spell may cause a shortage of green feed. 

Extensive system. In an area where land isnot suited 
for crop production, the traditional way of keeping cattle 
and buffalo isto allow these large ruminants to graze in 
the field all the year round. In Java for instance, a 
typical grazing field iscomprised of 43 to 68 percent
grasses; 15 to 26 percent legumes and 17 to 30 percent 
weeds (Harmadji et al. 1975). In the drier part of Eastern 
Indonesia, the grazing fields consist mostly of grass with 
Themeda and Heteropogon genera, the most common 
species (Sherman et al. 1976). Cattle production isvery 
low and it isa common practice to store feed during the 
dry season. 

An interest in ranching has developed in some countries 

in SEA. Between 450,000 and 500,000 hectare have 

been taken by private individials, private companies, or 
the State Ranching Cooperation for cattle production in 
Indonusia (FAO 1978). Land leases, species and breeds of 
animals, pasture development, lack of trained personnel, 
custom and tradition are constraints that should be criti-
cally analysed if ranching isto be successful in Southeast 
Asia. 

NUTRITION, ONE OF THE MAIN 
CONSTRAINTS IN PRODUCTION 

Utilization of Green Feed 

During the rainy season (November to March) natural 
grasses produced 14.80 tons DM/ha with 10.91 percent 
CP and 3.97 kcal GE/g, whereas during the dry season 
(April to October), grasses produced 8.40 tons DM/ha
with 9.31 percent CP and 3.87 kcal GE/g (Nitis 1979b). 
Apart from season, climatic zone, and topography, land 
utilization and soil condition affected the yield and 
quality of the natural grasses (Nitis et al., in press). Since 
cattle and buffalo feeds mainly consist of green feed, 
increasing the quantity and quality of this resource is 
a prerequisite for increasing cattle and buffalo production, 
It has been shown in the preceeding discussion that this 
can be accomplished by companion cr,)pping, pasture 
improvement, improvement of the 3-strata system and 
better management of native pastures. 

Results of afeeding experiment showed the importance 
of improved pasture for ruminant feeding. A pen feeding 
experiment showed that cattle fed grass supplemented 
with Stylosanthes (50:50 percent basis) gained more 
weight than those fed grass only; cattle fed grass supple
mented with tree leaves and banana stems gained more 
weight than those fed grass only (Nitis 1979c). Grazing 
experiments under coconut palm in Indonesia (Nitis 
and Rika 1978) and under oilpalm in Malaysia (Chen 
et al. 1978) showed that cattle grazing improved pasture 
under coconut gained more weight than those grazing 
natural grasses. Grazing experiments on the high land
in Thailand also showed asimilar trend in the wet season 
(Falvey and Andrew 1979). In a review article, Evans 
(1978) indicated the potential for improved pasture to 
increase cattle production in Malaysia. 

Apart from improving the pasture, concentrate supple
ments can also be used to increase livestock production
fed natural grasses. A pen feeding experiment has shown 
that cattie fed natural grass (70 percent) supplemented 
with concentrate mixture (30 percent) gained more
 
weight than those fed grass only (Niti, 1979b).
 

Cattle fed blade grass supplemented with energy concen
trate or pelleted blade grass gained more weight than 
those fed blade grass only (Soewardi 1976). 

Utilization of Crop Residue 

Rice straw, isthe only crop residue in abundance in the
 
mixed farming system that has not been affectively
 
utilized for !arge ruminant feeding. Experiments show
 
that rice straw supplemented with urea and molasses 
could maintain live weight of cattle for 15 weeks (Parak
hasi and Hutasoit 1978). In a review article. Jackson
 
(1978) reported that experiments in India, Egypt and
 
Malaysia show that treating rice straw with NaOH could 
increase the rice straw digestibility by 29 to 36 percent 
and cattle or buffalo fed the treated rice straw could 
gain 36 to 60 percent more weight than those fed un
treated rice straw. Though promising, the practical 
application of the NaOH treated rice straw in the tradi
tional mixed farming system needs to be studied.
 

Utilization of Agro-Industrial By-Products 

The use of oil processing and grain-milling by-products 
in cattle and buffalo diets in SEA isnot prevalent be
cause of competition with the non-ruminant animals. A 
pen feeding experiment in Indonesia showed that cattle 
up to 200 kg live weight, supplemented with 15 percent 
copra meal + 15 percent cassava chips gained more weight 
than those supplemented with 5 percent copra meal + 
15 percent rice bran + 10 percent cassava chips; whereas 
after 200 kg live weight the reverse was true (Nitis 1979b). 

104
 



This suggests that feeding concentrate supplements could 
produce better gain at lower feed cost. A case study in 
Malaysia showed that the inclusion of 10 percent (on DM 
basis) oilpalm sludge in a diet consisting of cassava, palm 
press fiber, palm kernel cake and molasses has no sign ifi-
cant effect on the growth of cattle or buffalo (Dalzell 
1978). 

A beef feed lot project is now underway in Malaysia to 
use organic residue resources (such as pineapple residue, 
oilpalm fiber residue and crop residue) as the main ingred-
ient in a beef cattle diet (Muller 1978). 

In a review article, Devendra (1979) indicated that 
grasses and agro-industrial by-products, when properly 
utilized, can play an important role in increasing buffalo 
production in Asia. 

Utilization of Dietary Nutrients 

Comparative studies between cattle and buffalo showed 
that the digestibility of CP in buffalo was greater than 
in cattle (Escano et al. 1971; Sutardi 1978). Total N 
in the rumen liquor of buffalo was greater than that in 
cattle and this total N in buffalo rumen liquor decreased 
faster than that in cattle (Aranas et al. 1971). Further
more, buffalo rumen liquor contained more NPN and 
NH3-N than that of cattle, and the NH3-N in buffalo 
was 18 percent NPN, whereas in cattle it was 20 percent 

NPN. It has also been reported that buffalo liquor rumen 

has a higher concentration of bacterial N than that of 
cattle (Reddy et al. 1976). 

With regard to CF, it has been shown that digestibility 
of CF in buffalo was higher than in cattle (Escano et al. 
1971; Sutardi 1978). A similar trend was also reported 

for cellulose and hemicellulose (Sutardi loc. cit.; Raxas 
et al. 1975). 

The available data suggest that buffalo utilize protein and 

energy more efficiently than cattle. 

STRATEGY FOR INCREASING PRODUCTION 

Breeas, disease, nutrition, managemelnt, marketing and 

politico-socio-economic factors should be considered 

simultaneously in determining the strategy for increasing 

cattle and buffalo production in SEA. Since more than 

80 percent of cattle and buffalo are raised by small 

farmers in the mixed farming system, and since nutrition 
isthe most limiting factor, it seems appropriate to con

sider strategies for feeds and feeding, extension, and 
research to increase the beef cattle and water buffalo 
production in SEA. 

Feeds and Feeding 

In the mixed farming system, companion cropping 
(legume for livestock feed under the cash crop for human 
need) would ;ncrease the quantity and quality of the 
livestock feed during and after the cash crop production. 
In the case of plantation crops, a shade tolerant grass
legume mixture (i.e. Brachiaria Panicum, Macroptilium, 
Stylosanthes) would increase the quality and quantity 
of the green feed for a cut-and-carry system or for 
grazing. 

In the intensive system of production, the home-made 
by-product feeds (i.e. rice bran, coconut oil meal, soybean 
sludge), mainly fed to non-ruminant animals should be 
fed strategically to large ruminants to insure maximum 
live weight gain at minimum cost. 

In the semi-intensive system of production, the 3-strata 
system (grass-shrub-tree), iswell fitted to wet-dry 

periods. The quantity and quality of green feed can be 
increased by introducing better varieties of grasses 
(i.e., Cenchrus, Digitaria), legumes (i.e., Stylosanthes, 
Centrosema, Macroptillium), shrubs (i.e., Glyricidia, 
Leucaena, Sesbania), and trees (i.e., Caliandra, Visum). 

In the extensive system of produceion, native pasture 
production can be increased by proper cutting or grazing 
management, by mixing in new grass and legume species, 
or by pasture renovation. 

Since seeds and cuttings of good quality tropical forage 

are not readily available, a seed center should be estab
lished at appropriate locations to ensure a continuous and 

cheap suppy of materials for the farmers. 

Extension 

1.ven though disease prevention and cure, breed aquisition, 

3nd distribution are in the hands of the government in 

some SEA countries, the role of extension service should 

nct be overlooked. Extension in terms of programs on 

hreeding, disease control, management, nutrition and 

marketing should be simultaneously and continuously 

carried out. Cooperative efforts among Institutions and 

Agencies must be emphasized. There must be separate 

but effective roles created for government extension 

officers and private consultants. 

Research 

Much research has to be done in the field of beef cattle 
and water buffalo production in SEA. The following 
merit special attention: 
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Feed inventories of local roughage (grass, legume, 
shrub, trees and crop residue) and agro-industrial 
by-product feeds; including the types, availability, 
distribution, chemical composition and feeding values, 

Utilization and storage of local roughage and aglo-
industrial by-product feeds and their nutritive 
values when combined or supplemented with other 
ingredients. 

Feeding standards for cattle and buffalo under tropical 
conditions. 

Plant and animal compatibility in a mixed farmi,'q 
system. 

Development of breeds of cattle and buffalo and 
species of crops and forage plants that could satisfy 
different agricultural and animal husbandry patterns. 
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SUMMARY 

Sheep and goats constitute an important genetic resource 
in the Southeast Asian region. In 1977, the population
of sheep and goats was 67.6 and 112.6 million, respectively. 
This represents 6.6 and 27.4 percent, respectively, of the 
total world population of about 1,028 million sheep and 
410 million goats. The region ranked second in the pop-
ulation of goats. The importance of the relatively higher 
goat population in the region isreflected in the production 
of the highest precentage of goat meat (28 percent), goat
milk (21 percent) and goat skins (R0 percent). The 
productivity isin general low, and ismainly limited by 
poor quality animals, and more particularly, by a low 

level of nutrition. 


The five systems of production are: tethering, extensive 
production, intensive production, semi-intensive produc
tion, and integration with cropping systems. The prevail-
ing production systems are classified according to ecozones 
in individual countries. Tetheringj and extensive production 
are by far the most important. Intensive production, based 
either on grazing cultivated pastures or zero grazing of 
grass plus agro-industrial by-products, hasn't been ade
quately used. Tree leaves are a very common feed, but 

their value in feeding systems for goats isunderestimated; 

examples are given of potentially important tree leaves in 

the region. The integration of sheep and goats with 

cropping systems has economic potential. 


Production objectives must be defined for sheep and 
goats, and there must be a thorough exploitation of 
genetic resources as well as a more efficient use of feed 
resources in the region. 

Key Words. sheep, goats, production systems, genetic resources,
efficiency potential 

Head, Feed Resources and Animal Nutrition Branch. 
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INiRODUCTION 

Sheep and goats are an important resource in Southeast 
Asia. This importance isassociated with their contribu
tion to small farmers and others who make a subsistence 
income. Increased development of sheep and goats, 
therefore, represents a means of increasing the living 
standards of these people, especially in eliminating
protein deficiencies and also upgrading their population's 
income. 

To achieve a maximum contribution from sheep and goats,
however, the production systems for these animals must 
become more efficient. It is essential to keep three 
broad objectives in perspective: 

0 	 The full exploitation of the species and genotypes, 

0 	 a realistic potential level of productivity, and 

0 	 the maximum utilization of the available dietary
 
ingredients ineach production system isto identify
 
these clearly in terms of production and profitability. 

This paper reviews the current status of sheep and goats in 
the Southeast Asian Region: their contribution, socio
economic importance, production systems, present level 
of production and potential possibilities of increasing 
food production. The Southeast Asian Region hereafter 
referred to as the Region, isdefined here to include 
Pakistan, India, and countries to the east, excluding 
Australia d New Zealand. 

DISTRIBUTION AND POPULATION 
OF SHEEP AND GOATS 

Distribution 

Table 1 illustrates the distribution of sheep and goats by 
region in the developing countries (DCs). Southeast Asia 
ranked second in goats and fourth in sheep relative to the 
population of these species in other regions. 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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TABLE 1 The Distrihution of Sheep and Goats in The Developing Countries by Region (FAO, 1977) 

Total Sheep Total Goat Ratio 
population Distributiona population Distributiona Human:Sheep 

Region (103) (%) (103) (%) :Goats 

Africa 160,555 15.6 131.126 32.0 3:1.0:1 
Central America 9,005 .9 10,759 2.6 10:0.8:1 
South America 102,117 9.9 18,230 4.4 12:6.0:1 
Neat East 124,736 12.1 51.605 12.6 3:2.0:1 
Southeast Asia 67,571 6.6 112,560 27.4 10:0.6:1 

TOTAL 463,984 45.1 324,280 57.9 9:1.0:1 

aRelative to the total world population of sheep and goats respectively. 

Population 

The populations of sheep and goats in the Region were 
67.6 and 112.6 million, respectively (Table 1). This is 
equivalent to 6.6 and 27.4 percent, respectively, of the 
total world population of sheep and goats in the Region. 
The ratio of humans:sheep:goats indicate that goats were 
more important than sheep. Over the period 1961-65 

to 1977, the annual increase in the rate of growth of 

sheep and goats were 1.4 and 0.8 percent, respectively. 


FUNCTIONAL IMPORTANCE 

OF SHEEP AND GOATS 


According to the Statistical Yearbook (1976), about two 
million full time equivalent economically active people 
are dependent on sheep and goats, constituting about one 
percent of the total labor force in the Region. The real 
number of people actually engaged in rearing sheep and 
goats ismuch higher in view of the considerable n-imbers 
of agricultural laborers, such as in India, who rear sheep 
and goats. 

Meat Production 

Table 2 presents the contribution of sheep and goats to 
meat production. Sheep and goats in the DCs produced 
about 34 and 74 percent of the total world production of 
mutton and goat meat, respectively. Southeast Asia pro-
duced the highest percentage of goat meat (28 percent), 
but only a small percentage of mutton and lambs (4 per-
cent). Much of the mutton produced comes from 
Pakistan and India. This is consistent with the high sheep 
populations in those countries; both countries together 
produced 89 percent of the total output in the Region. 
India alone produced about 57 percent of the total 
production of goat meat in the Region. 

Milk Production 

The importance of goats in milk production in DCs is 
reflected by their production of about 66 percent of the 
world supply of goat milk, compared to the production 
of 44 percent of the world's sheep milk (Table 3). 

It issignificant to note that Southeast Asia produced the 
most amount of goat milk in the DCs (20.8 percent), 
followed closely by the Near East. Goat milk was pro
duced mainly in India, Bangladesh and Pakistan which 
together produced 97 percent of the total production in 
the Region (Table 4). 

Fiber, Skins and Hides 

The Region isgenerally unimportant in the production of 
greasy wool. However, the supply of skins and hides is 
very significant, with goats and sheep producing about 
80 percent and 40 percent, respectively, of the total 
world production of skins from individual species. In, 
Southeast Asia, 75 percent of the total regional production 
was from India, Bangladesh, Indonesia and Nepal. 

Miscellaneous Functions 

In addition to the above functions, both species are also 
valuable for a variety of miscellaneous functions which 
have been discussed (Devendra 1976a). In addition, they 
make a significant impact on rural health and nutrition 
of several million people, especially at the poverty line 
in DCs (Devendra 1979a). 

PRODUCTION SYSTEMS 

There are five systems of sheep and goat production iden
tifable in the Asian Region (Devendra 1980) as follows: 

109
 



TABLE 2 The Contribution of Sheep and Goats to Meat Production (FAO 1977) 

Mutton and 
lamb as %Total 
of total Goat meatproduction Mutton Annual Annual world as %offrom and carcass Goat carcass mutton and total worldruminantsa lamb per head meat per head lamb goat meat(m tons, (m tons, yield (m tons, yield production b productioncRegion 	 103) 103) (kg) 103) (kg) (%) (%) 

Africa 3,569 651 14.0 425 10.0 11.7 24.7
Central America 1,203 18 15.5 20 10.3 .3 
South America 7,280 

1.2 
285 14.0 64 11.0 5.1 3.7


Near East 
 1,503 707 17.6 279 14.0 12.7 16.2
Southeast Asia 1,665 245 12.2 484 11.6 4.4 28.1
 
World 53,545 5,586 15.0 
 1,720 12.0 ...... 

aBeef and veal + mutton and lamb + goat meat

b Contribution from DC's as percent of total world mutton and lamb production = 34.2%.
 
c Contribution from DC's as percent of total world goat meat production = 73.9%. 

TABLE 3 The Contribution of Sheep and Goats to Milk Production (FAO 1977) 

Sheep milk as Goat milk as 
%of total %of totalTotal milk Sheep Goat world sheep world goatproductiona milk milk milk pro- milk pro(m tons, (m tons, (m tons, ductionb ductioncRegion 	 10) 10) 103) (%) (%) 

Africa 12,429 558 1,271 7.7 19.4 
Central America 9,024 .... 229 .... 3.5
 
South America 23,922 
 32 126 .4 1.9
Near East 10,565 2,540 1,341 34.9 20.5
 
Southeast Asia 
 38,169 45 1,365 .6 20.8
 
World 450,343 7,268 
 6,548 ........
 

aFrom cows + buffalo + sheep +goats.
 
b Contribution from DC'S as percent of total world sheep milk production 
= 43.6%. 
c Contribution from DC's as percent of total world goat milk production = 66.1%. 

" Tethering that the Region as a whole has the unique distinction of* Extensive production including four important ecozones. Several factors affect 
the application of these production systems, and theyhave evolved commensurate with the available resources * Semi-intensive production and various socio-economic factors.* 	 Integration with cropping systems An attempt has 
been made to classify the prevailing production systems 
according to ecozone arid, more particularly, as eachThese systems have been adequately described (Devendra ecozone affects each individual country. This broadand Burns 1970; Devendra 1976c). It is relevant to stress classification (Table 5) isby no means complete, and 
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TABLE 4 The Contribution of Sheep and Goats to Fiber and Skin Production (FAO 1977) 

Sheep skins Goat skins 
as %of total as %of total 

Total Wool Total fresh Sheep Goat world sheep world goat 

(greasy) 

productiona 
hides and skin 
productionb 

skins 
fresh 

skins 
fresh 

skin 
productionc 

skin 
production d 

Region (m tons) (mtons) (m tons) (m tons) (%) (%) 

Africa 201,010 618,887 116,150 83,640 11.8 25.4 

Central America 7,260 160,866 5,745 5,719 .6 1.7 

South America 293,440 1,129,081 81,393 14,176 8.3 4.3 

Near East 139,710 261,203 125,788 42,238 12.8 12.8 

Southeast Asia 70,774 1,306,235 65,951 117,540 6.7 35.7 

World 2,587,885 6,758,147 983,083 329,423 ........ 

aContribution from DC's as percent of total world production =27.5%. 

bCattle + buffalo + sheep +goat skins.
 

c Contribution from DC's as percent of total world sheep skins production = 40.2%.
 

d Contribution from DC's as percent of total world goat skins production = 79.9%.
 

TABLE 5 Classification of Production Systems Relative to Ecozones by Countries in the Asian Region (Devendra 1980) 

Production systems 

Tethering 

Extensive production (highlands) 

Extensive production (lowlands) 

Intensive production 

Integration with cropping systems 

Ecozone 

Sub-humid 
Humid 

Arid 

Semi-arid 

Sub-humid 
Humid 

Semi-arid 
Sub-humid 
Humid 

inevitable overlapping does occur, as for example in the 
extensive production system. Although this system is 
really suited to semi-arid and arid zones, it can be 
applied to sub-humid and humid zones, 

The ecozones in the Asian region embrace four principal 
rangelands: tropical savannah, tropical forests, desert 
bush and temperate highlands. Within the tropical 

Annual rainfall 
(mm) 

> 1200 
> 1200 

< 500 
500-1200 

> 1200 
> 1200 

500-1200 
> 1200 
> 1200 

Countries concerned
 

South India, Indonesia, Malaysia,
 
Papua New Guinea, Philippines,
 
Sri Lanka and Thailand.
 

Afghanistan and Nepal
 

North India, Afghanistan,
 
Australia, Bangladesh and Iran.
 

South India, Indonesia, Malaysia,
 
Papua New Guinea, Philippines,
 
Sri Lanka and Thailand.
 

South India, Indonesia, Malaysia,
 
Papua New Guinea, Philippines,
 
Sri Lanka and Thailand.
 

savannahs, goats are found in the low rainfall arei.s; the 
long alternate wet and dry spells attract more gor,,s than 
the tropical forests that have no prolonged dry spell. The 
desert bush zone extends f; om the northeast plains of 
India through Pakistan and Afghanistan. The vegetation 
issparse, but the variety of the browse plants available 
and the low rainfall level enables goats to flourish in 
this region. The temperate highlands refer to the 

111 



Himalayas and the other mountain ranges that border the 
entire region east of Afghanistan and Pakistan and run all 
the way to the east of Nepal. 

Tethering and Extensive Systems 

Tethering and the extensive systems are by far the most 
common in Southeast Asia. Tethering lends itself to 
easy mana~o,,ent of goats especially in situations where 
a few animals are kept, there is limited land for grazing 
due to the emphasis on crop cultivation, and due to the 
farmers' preoccupation with cultivating crops makes it, in 
fact, the traditional system with all small farmers in the 
region. 

The extensive system operates in situations where flock 
sizes are la;ger. This system isbased on the utilization of 
large areas of land which is relatively unproductive because 
it isarid, or marginal. This land isunable to support crop 
production and issimilar to that found in northern 
Pakistan and India. In this system, the animals browse 
and scavenge on what feeds are immediately available. 
Stocking rates fall generally within the range 1-4 animals/
ha. The rainfall isgenerally higher than in the very ex-
tensive systems and pasture growth is limited by the total 
rainfall. 

Very extensive systems are found where there isavery
large amount of land available for grazing. Here, flock 
size is also large and stocking rates are below 0.5 animals/ 
ha. However, this system is rare in the region. The rain-

fall is very low (< 300 mm), and the climate issevere, 

Together these factors greatly restrict the availability of 

feed for sheep and goats. 


Intensive System 

The intensive system involves feeding of animals with

cultivated grasses and/or by-products while having 

limited access to land (stall feeding) in situ. or the 

utilization of pasture involving such grasses as guinea 

grass (Panicum maximum), pangola (Digitariadecumbens 

Stent), african star (Cynodon plectostachyus),and 

setaria (Setariaanceps). Intensive pasture grazing, how-

ever, is not common partly because the land is used for 

alternative purposes, less favorable environmental condi
tions and limited knowledge of grassland technology. 
An isolated study in India, using male Barbari goats to 
graze a cultivated pasture of anjan grass (Cenchrus 
ciliaris)and siratro (Phaseolusatropurpureus)while being
fed a concentrate supplement, has shown that this 
regime gave meat with more protein and fat than was 
obtained without supplements (Dabadghao et al. 1976).
In comparison to the extensive systems, stocking rates 
are much higher, about 6-20 animals/ha. It is,by 
deiInition, asystem with a high labor and cash input, 
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Concerning stall feeding, the system isquite popular in 
the region, but it is not applied intensively. Usually,
stall feeding ;s combined with limited grazing and this 
procedure iscommonly found in Pakistan, Sri Lanka,
Malaysia, Indonesia and the Philippines, especially in 
situations where there issome grazing land available. 

In this system, cut grass (cultivated or uncultivated) is 
usually fed along with tree leaves. Usually, very little or 
no concentrates or mineral licks are fed, although salt is 
commonly given. Very seldom, however, are these
 
grasses fed at the right stage of growth or chopped
 
prior to feeding, so there ismuch room for improvement.
This system is likely to become important especially in 
situations where goats are valued for milk, such as in
South India, Bangladesh, West Java and the Philippines,
and also where there isan abundant supply of agro
industrial by-products and/or a supply of tree leaves. 
This trend isapparent in South India, West Java and the 
Philippines. 

Tree Leaves and Browse Plants 

The effective utilization of tree leaves ispossibly the most 
underestimated aspect of goat management, and merits 
much more investigation (Devendra 1979). Farmers 
traditionally feed varying quantities of it; the amouI:ts
fed are dependent on the time available to the farmer, 
duration of grazing and availability. The feeding of tree 
leaves isjustified by the fact that goats relish variety in 
their diet, and .hesupply of tree leaves also enables the 
animals to meet much of their requirements for energy, 
protein and minerals. There isalso the possibility that on 
account of their higher digestive efficiency of coarse 
roughages, goats derive a higher uptake of metabolizable 
energy (ME) from these feed resources; possible reasons 
for this h-,-.-recently been reviewed (Devendra 1978a). 

The Region as a whole has avariety of tree leaves and 
browse plants that are relished by goats, and can be used 
to a much greater extent than they are at present. The 
main reason for limited use of these feeds isthat they 
are non-conventional, underlined by the fact that there 
is limited scientific investigations on their nutritive values 
and usefulness in feeding systems. 

The sparse knowledge of the value of such non-conven
tional feeds isreflected in only ten studies on goats in India: 
barged and pipal leaves (Mia et al. 1960a; 1960b), gular
leaves (Majumdar and Momin 1960), leucaena leaves 
(Upadhyay et al. 1974), jackfruit leaves (Devasia et al. 
1976), shisham pods (Saraswat et al. 1974), raintree 
fruit meat (Thomas et al. 1976), and sal seeds (Tripathi
1975). Cow pea fodders given to stall-fed Jamnapari 
goats have been shown to produce satisfactory milk 
yields (Maheswari and Talapatra 1975). Cow pea fodders 



like cowpea hay and water hyacinth hay have been fed to 
sheep in India (Singh et al. 1972). Thomas et al. (1976) 
have further shown that a 20 percent level of raintree 
meal in the diet gave a comparable daily live weight gain 
(87g) compared to that obtained by feeding a concen-
trate mixture (90g). More particularly, the cost of this 
gain wrs reduced by 20 percent. Recently, goats have 
been shown to utilize four tree leaves and four shrubs 
in the more arid regions of New South Wales in Australia 
(Wilson 1977), cassava leaves (Devendra 1979c) and 
pigeon pea leaves and stems (Devendra and Chee 1979) 
in Malaysia. 

In view of the potential importance of tree leaves and 
browse plants, typically non--conventional feeds, an 
attempt has been made to indentify the more important 
ones in selected countries in the Region; Appendix 1 
tabulates this. Inadequate data currently exist on the 
proximate components, digestible nutrients and value 
in feeding systenr: all these aspects need more vigorous 
investigation. 

Integration with Cropping Systems 

The integration of sheep and goats with crop agriculture 
(Devendra 1978b) has been practiced variously in most 
countries. The system is variable depending on the type 

of crops being grown and the relative importance of 

sheep and goats. In Fiji, for example, 70 per-ent of the 

total goat population isfound in the sugarcane growing 

areas. Likewise in Sri Lanka, Malaysia, Indonesia and 
the Philippines, sheep and goats undergraze coconut, oil-

palm or rubber plantations. The advantages of this system 

are: 1) increased fertility of the land by the return of 

dung and urine, 2) control of waste herb ,egrowth, 
3) reduced fertilizer wastage, 4) easier management of 
th: crop, and 5) possibilities of increased crop yields and 

gre iter economic returns. More recently, realization that 
this -ystem has economic potential has encouraged a 
numboer of countries in the Region to investigate the 
systam more closely. 

PRESENT LEVEL OF PRODUCTION 

The present level of productivity of both goats and 
sheep in the Region is low. This isdue to a combination 
of malnutrition, diseases, and poor husbandry. Goats, 
for example, have evolved especially in the extensive 
and free--ange system, mainly in relation to fluctuations 

in the environment, notably the availability of feedstuffs. 
In mot extensive areas which are often unsuited for 

effective crop cultivation, low productivity isto be 

expected. Nevertheless, goats can, on account of their 

browsing habits, secure essential nutrient requirements 
from the natural grasslands, waste vegetation and crop 

residues. 

Poverty of the peasants in rural areas also inhibits sheep 
and goat production. Where chronic malnutrition is 
evident, heavy parasitic burdens effectively reduce pro
ductivity. Periods of starvation alternate with intervals 
of low production, and become manifest in small size and 

slow maturity in adapting to low planes of nutrition. 

Of the various environmental factors which limit produc
tion from both species nutrition isby far the most 
important and it is a significant factor which affects 
productivity prom both goats and sheep. 

Table 6 demonstrates the magnitude of improvement 

that is feasible due to the improved feeding and manage
ment of goats. Notable in the parameters measured are 
live weight at slaughter, hot carcass weight, dressing 
percentage and weight of meat which can be improved 
by as much as 53.8, 79.3, 7.1 and 47.1 percent, respectively. 
Equally significant isthe fact that the total saleable weight 
and the return on sales can be improved by 34.1 percent. 

TABLE 6 Magnitude of Irprovement Feasible in 
Indigenous Kambing Katjang Goats Due to Improved 
Nutritional Management in Malaysia (Devendra 1979a) 

Improve-
Experi- ment 

Rural mental feasible 
goatsa goatsa (%)Production trait 

Live weight at slaughter (kg) 18.6 28.6 53.8 
Hot carcass weight (kg) 8.2 14.7 79.3 
Dressing % 44.2 51.3 7.1 
Weight of meat (kg) 5.5 8.1 47.3 
Meat: bone ratio 4.1 4.9 '19.5 
Forequarter (kg) 1.2 2.9 108.3 
Hind leg (kg) 1.2 2.2 83.3 
Total edible weight (kg)b 13.2 18.2 36.8 
Total saleable weight (kg) 17.9 24.0 34.1 

a Adult goats about three years of age. Each value is the mean 

of six animals
 
b Includes meat + edible offals.
 

Parallel evidence of low productivity in sheep due to poor 

nutrition, and real possibilities of increased offtakes when 

properly fed havp also been reported in the Eastern Med

iterranean (Demiruren 1972). This improvement can 

be quite substantial (Table 7). 

Tables 6 and 7 demonstrate the opportunities for increased 

offtakes from both goats anG sheep in terms of meat, 

milk or wool production are quite enormous. Every 
effort must be made to ensure that the animals are well 
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TABLE 7 Comparative Production Performance of 
Iranian Sheep Under Extensive and Improved Serai-
Intensive Systems of Husbandry in the Eastern 
Meditcrranean (Demiruren 1972) 

Possible 
Extensive Semi- increase 
system intensive in pro-
(Unim- system duction 

Production proved) (Improved) (%) 

Lamb production/ewe 0.8 1.12 40 

Avg. carcass weight (kg) 21.0 28.Oa 33 


34.0b 
Milk production/ewe/ 

lactation (kg) 45.0 59.5 
 32 

Wool production/ewe (kg) 1.3 2.2 69 
Flock offtake (%) 3.3 4.2 27 

aEwe carcasses 

bRam carcasses 


fed, quantitatively and qualitatively, applying current 
concepts of applied nutrition. The grnerally low level of 
productivity from sheep and goats ir, the Region will 
persist until there issubstantial improvement in hus-

bandry management practi.o,. The potential for 

improving the contribution from upgrading the species 

will be immensely beneficial to the income and well-

being of poor people in the DCs.
 

MEASURES OF EFFICIENCY 

Measures of efficiency are both interesting and important 

for sheep and goat production enterprises. There are 

several measures of efficiency, and there isno efficiency

value for a species, since efficiency depends on many

factors, such as reproductive rate and slaughter weight. 
Usually, the concepts of feed efficiency are used to
 
compare different species of domestic livestock (Holmes

1970; Large 1973). Most of the theoretical calculations 
have been made on a per animal basis, and more recent 
analyses take into account the whole farm system on a 
total flock basis allowing for breeding replacement stock, 
These calculations are complex because they must 
consider soil, pasture-animal interactions and variability 
of seasons. The general conclusion that emerges from 
the calculations isthat within ruminants, dairy cattle, 
goats and sheep are more efficient than meat animals, 
For lactating dairy goats, values of 24.0, 23.7 and 14.5 
percent have been reported for energy, protein and 
energy cost of protein,.respectively (Devendra 1976b). 

The dairy goat, especially high producing breeds like the 
Saanen or British Alpine, appears to be a biologically very
efficient animal. Precise reasons for this, if true, needs 
more investigation (Devendra 1979d). The basis for this 
possibility is reflected in calculations of yield per unit 
live weight in goats (Devendra and Burns 1970). The 
differences were found to be of the order of 8 to 28 
percent higher compared to cows or buffalo, and further 
emphasizes the value of this species. It issignificant to 
note in this context, that Spedding (1968) has also re
ported a higher efficiency of milk production in the goat
(185 kg/100 kg DOM), compared to the cow (1962 kg)
and the ewe (35 kg) in a temperate environment. 

With reference to extensive goat production and the use 
of marginal or wasteland by these species, it is quite clear 
that goats are presently making the most efficient use 
of those areas which are unproductive agriculturally or 
otherwise. In these situations, their value increases asthe quality of grazing decreases. The economics of high
biological efficiency in such environments with minimum 

capital investment suggest that the returns fully justify 
their retention as is evident in the arid parts of Pakistan 
and India. 

Measures of efficiency must also consider economic
 
efficiency based on analyses of the various individual
 
costs of production. It can be measured in terms of
 
gross and net returns per animal, per month or annum,
 
per hectare, per family and rates of return per unit of
 
invested capital. 

In order to furnish some understanding of the influence
 
of management systems on productivity, and, therefore,
 
on gross profit, different alternatives have been studied.
 
The results of this study with calcuations included are
 
summarized in Table 8. The significance of the systems

to small farms in the Southeast Asian Region has re
cently been discussed (Devendra 1976a).
 

GENETIC RESOURCES 

The efficiency with which available feeds are utilized in 
individual production systems depends to a large extent, 
on the effective use of genetic resources. It isdoubtful 
that these resources are currently being fully exploited, 
because of inadequate knowledga and understanding of 
the genetic resources available, their productive capacity,
and limited genetic improvement based on breeding and 
selection. These reasons, coupled with a low level of 
nutritional management result in a generally low level 
of performance. 

The fact remains, however, that Southeast Asia isa 
reservoir of very valuable sheep and goat breeds. Many 
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TABLE 8 Measures-of Economic Efficiency and 
Approximate Gross Margins of Profit in Meat Goats 
(Devendra 1976a) 

Approximate gross 
Type of management system value ($ Malaysian)a 

b 	Grazing cultivated grass:
(i) Per flock/yr 	 446.90(i) Per breed eyr 	 446.70 

(iii) Per month 37.20 

b 	 Grazing uncultivated grass: 

(i) Per flock/yr 	 510.00 
(ii) Per breeding doe/yr 	 51.10 

(iii) Per month 	 42.50 

c 	Zero grazing cultivated gras:,: 
(i) Per goat per hectare/yr 11.00 

r' 	 Growth and fattening on 
agricultural by-products 

i) 	Value of live weight gain/ 
goat/annum 	 76.65 

(ii) Value of daily live weightgii)Vain/goat/anu wPoorch 35gain/goat/annum 	 36.50 

a IU.S $ = $2.40 (Malaysian) approximately. 


b The calculations are specific to a foundation herd of ten 


breeding does, a 100 percent fertility, 25 percent culling/ 

annum and cost of cultivated grass 1.8 cents/kg fresh grass.
 
No cost is attached to uncultivated grass and unpaid family
 
labor.
 
c Fed on guinea grass (Panicum maximum) at a cost of
 

1.8 cent/kg fresh weight. 

d (i) Fed on cultivated grass and rice/straw molasses-urea 

diet in the ratio of 3:1 total dry matter intake and 
(ii) Fed exclusively on rice straw/molasses-urea diet. 

of these have outstanding genetic and production 
qualities, but much more needs to be done to assess thatproductive potential. Tables 9 and 10 present a list of 

prodctie ptental.Tabes9and10 reset alis of 
the outstanding seep and goat breeds in the Region. 
Increasing the contribution from these resources nec-
essitates breeding better quality animals and improved 
management practices. 

TOWARDS INCREASED EFFICIENCY 

OF PRODUCTION 


Increasing the efficiency of production also depends on 
the removal of the constraints to production, of which 
feed availability and effective utilization are particularly 
important. Limitations in the availability of feed is a 
major constraint. An assessment of the annual require-
ments of metabolizable energy (ME), and digestible 
crude protein (DCP) in the Region (Table 11) indicates 
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TABLE 9 Some Outstanding Indigenous Sheep Breeds 
in Southeast Asia 

Climate and 
Breed Speciality country of origin 

Bellary Coarse wool India, tropical, dry 
Bikaneri Coarse wool India, tropical, dry 

Chokla Coarse wool India, tropical, dry 
Deccani Meat, hair India, tropical, humid 
East Java Meat, coarse Indonesia, tropical, humid 

fat-tailed wool 
Jaisalmere Coarse wool India, tropical, dry 
Kathiawari Coarse wool India, tropical, dry 

Lohi Coarse wool, Pakistan, tropical, dry 
mutton 

Magri. Coarse wool India, tropical, dry 
Mandya Meat, hair India, tropical, humid 
Marwari Coarse wool India, tropical, dry 
Nellore Meat, hair India, tropical humid 

Wool India, temperate (Himalayas) 
Priangan Meat, coarse Indonesia, tropical, humid 

wool 

Rampur- Wool India, temperate (Himalayas) 
Bushair 

that the feed requirements for goats alone are enormous. 
When these requirements are related to similar require
ments for other ruminants (buffalo, cattle and sheep) in 
the Region, the total needs are staggering, and clearly 
suggest that the feed requirements cannot be met. 

Indeed this situation exists in India and Pakistan;therefore, value of untapped potential in a vast variety 
of agro-industrial by-products, including non
o agron al by-procts, indingunon
conventoa fd hasen bedsue 
(Devendra and Raghavan 1978). 

Clearly, the subject of feeds, their characterization and 
effective utilization by farm animals in general, and 
sheep and goats in particular, merits thorough study. 
Detailed attention to the following isimperative 

(Devendra 1979b): 

0 	 Feed inventories are needed which completely des
cribe the type, quality and quantity available of 
various individual feeds. These include crop 
residues, tree leaves, and other native feeds, Infor
mation on their feeding value would make these 
inventories even more valuable. 



TABLE 10 Suggested Improved Breeds of Goats in The Asian Region (Devendra 1980) 

Speciality 

Milk High yield 

Medium yield 

Meat 

Prolificacy 

Mohair 
Skin 

a Indicates breed is polled 

Breed 

Anglo-Nubiana 

Saanena 
Barbari 

Beetal 
Darnani 

Dera Deen Panah 

Jamnapari 
Kan: ri 
Marwari 
Anglo-Nubian 

Fijian 

Jamnapari 
Kambing Katjang 

Ma T'ou 
Sirohi 
Barbari 

Black Bengal 
Malabara 
Ma T'ou 
Angora 
Black Bengal 

Climate and country of origin 

Temperate, tropical, dry 

Temperate, sub-tropical, wet
 
India, tropical, dry
 
India, tropical, dry
 
Pakistan, tropical, dry 
Pakistan, tropical, dry 
India, sub-tropical, dry 
Pakistan, sub-tropical, dry 
India, tropical, dry 
Temperate, tropical, dry 
Fiji, tropical, humid 

India, sub-tropical, dry 
Indonesia, Malaysia, tropical, humid 
China, sub-tropical, humid 
India, tropical, dry 
India, tropical, dry 
Bangladesh, India, tropical, dry 
India, tropical, humid 
China, sub-tropical, humid 
Sub-tropical, humid 
India, tropical, dry 

* 	 Information concerning the feeding value of new 

sources of roughage such as ipil- ipil (L. latisiliqua 

[L] ), sesbania (S. grandiflora)and cassava (Wl 

esculents Crantz) isrequired. 


* 	 The development of appropriate management
 
regimes, including comparisons of both grazing
 
and stall feeding systems isessential. Little, for 

example, isknown about the values of tree leaves 

in stall feeding systems. 


* 	 The definition of production systems must be 
specified, giving attention to individual situa
tiori -,rid demonstrating both the high pro-

duction ot a;,imals and their profitability. 


CONCLUSIONS 

The thorough exploitation of shec;) and goats represents 
an important means of increasing food production in the 
Region. This objective depends, howevr, on the applica
tion of efficient production systems, consistent with 
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improved nutritional management, giving maximum 
response from genetically improved animals. It also 
depends on enlightened interest, increased resource use 
and expanded development of both species in the Region. 

TABLE 11 Annual Metabolizable Energy (ME) and 
Digestible Crude Protein (DCP) Required by Goats in 
Asia, 1978 (Devendra 1980) 

Nutrient 	 Requirement 

ME (Mcal x 109)a 46,683.5 
DCP (MR x 104)b 5,073.5 

a Calculated according to: average live weight of goats is 25 kg, 
maintenance requirement/day =50) Mcal, requirement for meat 
11 	 Mcal/kg and requirement for milk 1.2 Mcc, ME/kg. 

bBased on a DCP requirement for maintenance of 61 g/day 
and 67 gDCP/kg milk. 



REFERENCES CITED
 

Dabadghao, A. K., V. S. Upadhyay, and A. Rekib. 1976. Meat 
production from Barbari kids grazed on Cenchrus siratro 
pastures with or without supplementation. Indian Vet. J., 
53: 535. 

Demiruren, 	A. S. 1972. Sheep production potential in the 

eastern Mediterranean. WId. Anim. Rev. (FAO), No. 2, 

p. 21 


Devasia, P. A., C. T. Thomas, and M. Nandakumaran. 1976. 

Evaluation of the nutritive value of jack leaves. (Artocarpus 

integrifolia) Kerala J. Vet. Sci., 7: 1. 


Devendra, C. 1976a. Goat production on small farms in 

Southeast Asia. Report Food and Agriculture Organization 
Expert Group meeting on Livestock Programs for Small 
Farmers and Agricultural Laborers, 31st May - 6th June, 
1976, Bangkok, Thailand. Vol 11, p. 176. 

Devendra, C. 1976b. Productivity from goats and sheep in 

Malaysia. 1. The potential contribution from goats. Bull. 

No. 144, 29, Ministry of Agriculture, Kuala Lumpur, 


Malaysia. 

Devendra, C. 1978a. The digestive efficiency of goats. WId. 


Rev. Anim. Prod., 14: 9. 

Devendra, C. 1978b. A model for the integration of goats 
with cropping systems in the ASEAN region. Proc. Seminar 

on Integration of Animals with Plantation Crops, 13-15 
April, 1977, Penang p. 84. 

Devendra, C. 1979a. The potential of sheep and goats in 
world food production. J. Anim. Sci. (In Press). 

Devendra, C. 1979b. Goat and sheep production potential 
in the ASEAN region. WId. Anim. Rev. (FAO). (In Press). 

Devendra, C. 1979c. The nutritive value of cassava (Manihot 
esculenta Crantz) leaves as a source of protein for ruminants 
in Malaysia. MARDI Res. Bull., 7: 112. 

Devendra, C. 1979d. Milk production in goats compared to 
buffalo and cattle in the humid tropics. J. Dairy Sci. 
(In Press). 

Devendra, C. 1980. Goat production in the Asian Region: 
current status, available genetic resources and potential 
prospects. Int. Sheep and Goat Res. (In Press). 

Devendra, C. and M. Burns, 1970. Goat production in the 
tropics. Tech. Commun. No. 19, Commonwealth Bureau of 
Animal Breeding and Genetics Commonwealth Agricultural 
Bureau, xii + 184 pp. 

Devendra, C. and C. V. Raghavan. 1978. Agricultural by
products in Southeast Asia: availability, utilization and 
potential value. WId. Rev. Anim. Prod., 14: 11. 

Devendra, C.and Y. K. Chee. 1978. The utilization of 
cultivated pigeon pea (Cajanus cajan) forage by goats and 
sheep in Malaysia. Proc. Symp. Legumes in the Tropics, 
13-17th Nov. 1979 (In Press). 

FAO. 1977. Production Yearbook, Vol. 31, Rome: Food 
and Agriculture Organization, 291 pp. 

Holmes, W. 1970. Animals for food. Proc. Nutr. Soc. 29: 237. 
Large, V. R. 1973. Factors affecting the efficiency of protein 
production. In: Jones, J. G. W. (Editor). The Biological 
Efficiency of Protein Production. Cambridge University 
Press, London. 

Maheswari, 	M. L. and S. K. Talapatra. 1975. Stall feeding 
of Jamnupari goats with cowpea fodders. Indian Vet. J., 
52: 30. 

Majumdar, B. N. and S. A. Momin. 1960. Studies on tree 
leaves as cattle fodder. V. The nutritive value of gular 
leaves (Ficusglomerata). Indian J. Dairy Sci., 13: 16. 

Mia, W. H., B. Sahai, B. N. Majumdar, and N. D. Kehar, 
1960a. Studies on tree leaves as cattle fodder. IV. The 
nutritive value of bargad leaves (Ficus religiosa). Indian 
J. Dairy Sci., 13:1. 

Mia, W. H., B. N. Majumdar, B. Sahai, and N. D. Kehar. 1960b. 
Studies on tree leaves as cattle fodder. IV. The nutritive value 
of pipal leaves (Ficus religiosa). Indian J. Dairy Sci., 13:0. 

Saraswat, B. L., K. S. Singh, and K. K. Sachdeva. 1974. A 
study on the chemical composition of Shisham (Dalborgia sissoo) 
pods at different stages of maturity. Balwant Vidyapeeth J. 
Agric. and Scientific Res., 14: 12. 

Singh, R. D. N., B. B. Mahapatro, and A. K. Pai. 1972. Volatile 
fatty acid production on certaii lidian feeds. Indian Vet. 
J., 49: 984. 

Spedding, C. R. W. 1968. The agricultural ecology of grassland. 
Agr. Progress, 44: 7. 

Statistical Yparbook. 1976. New York: United Nations, 490 pp. 
Thomas, C. T., P.A. Devasia., N. Kunjikutty, and M. Nadakumaran. 

1976. Studies of feeding of goats. 3. Evaluation of the
 
nutritive value of raintree (Enterolobium saman) fruit meal
 
growth. Kerala J. Vet. Sci., 7: 13.
 

Thomas, C. T., P.A. Devasia., M. Nandakumaran, and M. V. 

Sukumaran. 1976. Evaluation of the nutritive value of raintree 
((Enterolobium saman) fruit meal. KeralJ J. Vet. Sci., 7: 7. 

Tripathi, A. K. 1975. Effect of sal seed tannin and tannic acid 

on protein degradation in goat's rumen (in vitro). Indian Vet. 
J., 52: 195. 

Upadhyay, V. S., A. Rekib, and P.S. Pathak. 1974. Nutritive value 
of Leucaena leucocephala(Lam,)De Wit. Indian Vet. J., 
51: 534. 

Wilson, A. D. 1977. The digestibility and voluntary intake of 
leaves and shrubs by goats and sheep. Aust. J. Agric Res. 28: 501. 

117
 



APPENDIX 1
 

SOME IMPORTANT TREE LEAVES AND BROWSE PLANTS IN
 

Ban-gladesh. India and Pakistan 

Anjan (Ilandwicbiabinnata) 

Ardu (Ailanthusexcelsa Roxb) 

Babul (Acaciaarabica) 

Banana (Musa spp.) 

Bargad (Ficusbengalensis) 

Beri (Ziziyphusjujuba) 

Dhaincha (Seshania aculeaton) 

Gular (Ficusglomerata) 

Jackfruit (Artocarpusheterophyllus) 

Jamu n(Engeiniajantbolana) 

Khejri (Phosopiscinararia) 

Khair (Acacia catechu)
 
Khanthal (Artocarpusintegrifelia)
 
Mulberry (Morus indica)
 
Neem (Azadirrachtaindica)
 
Pakar (Ficusinfectoria)
 
Pipal leaves (Ficusreligiosa)
 
Sainjan (fMo ringaoleifera)
 
Siras (Albezzia lebbeck)
 

THE SOUTHEAST ASIAN REGION
 

Indonesia, Malaysia, Phi~ippines and Sri Lanka 

Banana (Musaspp.)
 
Canna (Canna spp.)
 
Cassava (ManihotesculentaCrantz)
 
Gliricida (Gliricidiamaculata)
 
Hibiscus (HibiscusRosa-sinensis
 
Ipil ipil (Leucaenalatisiliqua(L) Gillis)
 
Jackfruit (Artocarpusheterophyllus)
 
Lantana (Lantanaspp.)
 
Pigeon pea (Cajanus cajan)
 
Singapore rhododendron (Melastoma malabathricum)
 
Turi ( Sesbaniagrandiflora)
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POULTRY PRODUCTION IN THE 
WET TROPICS 

S.Jalaludin, U. Chulan and T. K. Mukherjee' 

Faculty of Veterinary Medicine and Animal Science 
Universiti Pertanian Malaysia 
Serdang, Selangor, Malaysia 

SUMMARY 

Broiler production experiments indicated that, of the 
factors studied, body weight and feed conversion were 
affected by dietary ME levels. The environment of the 
wet tropics appeared to have little or no effect on broiler 
production. The average feed conversion and final body 
weight of 2.05 and 1.90 kg/bird, respectively, for a nine 
week period were comparable to values in temperate 
zones. 

The performance of Medium and Light strain hens were 
compared under wet tropical climatic conditions. In 
some instances, the Medium strain gave a better overall 
performance. The Lighter strain tended to be more 
sensitive to the climate. Eggs laid in this climate were 
slightly inferior in quality to those laid in temperate 
climates. Food and energy consumption by hens 
reared in wet tropics were significantly lower than those 
of hens reared in temperate climates. 

The major diseases affecting poultry in the wet tropics 
are: Chronic Respiratory Disease Complex (CRD), 
Coccidiosis, Infectious Bronchitis (IB), Leucocyto-
zoonosis, Newcastle Disease (ND) and Salmonellosis. 

Key Woros: broiler production, egg production, poultry 
diseases, breeder management, wet tropics. 

INTRODUCTION 

Poultry production is expanding at a very rapid pace in 
Southeast Asian nations, mainly because developed tech-

nology from the West was easily applied to local 
conditions. This paper describes the performance of 
poultry in the wet tropics, based mostly on results 
obtained under Malaysian conditions. Where possible, 
these results are compared to those derived from 
temperate regions. 

Department of Genetics, Universiti Malaya, Kuala Lumpur. 

BROILER PRODUCTION 

Feed Intake 

Data on the effect of dietary metabolizable energy (ME) 
level on feed and energy consumption are presented in 
Table 1. The results (Wolf et al. 1976, Raghavan et al. 
1978 and Muhamad et al. 1979) indicated atrend toward 
reduced feed intakes with an increase in the dietary 
metabolizable energy level. Dietary metabolizable energy 
levels and feed intakes appeared to be inversely correlated. 
ME consumption was similar for all treatments in the 
three experiments. The effects on feed and energy intakes 
at comparable dietary metabolizable energy levels were 
inconsistent because the experiments were conducted 
over different periods of time. 

TABLE 1 Effect of Dietary Energy Levels on Feed 

and Metabolizable Energy Intake 

ME levels Feed intake ME consumed 
(kcal/kg) (kg) (kcal/h/d) 

Wolf et al. 1976 
2800 4 .98a 245 a 

3000 4 .4 5a 238a 
3200 4 .22b 241a 

Raghavan et al. 1978 
2800 3 .92a 196a 

3200 3 .60b 206a 

Muhamad et al. 1979 
3104 4 .7 7 a 274 a 

3211 4.44c 274 a 

3308 4 .4 4 c 

a,b,c Mean with same superscript do not differ significantly at 

(P<.05). 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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Wolf et al. (1976) showed that increasing the dietary 
crude protein level from 18 percent to 26 percent 
resulted in increased protein consumption (Table 2). 
There was a slight tendency toward a reduced feed 
consumption at the higher dietary crude protein levels, 
but the difference was not significant, 

TABLE 2 Effect of Dietary Crude Protein Levels 
on Body Weight and Feed Conversion 

Dietary Crude Final Feed 
crude Feed protein body conver-
protein intake intake weight sion 
(level 90) (kg/h) (g/b/d) (g/b) 

18 4 .0 8 a 1 2 .3 a 1308 3 .13 a 

20 4 .2 6 a 14 .1bc 1384 3 .09 a 

22 3 .9 7 a 14 .0 bc 1464 2 .7 2 b 

24 3.88a 
1 5 .8 ab 1452 2 .6 7 b 

26 3 .76a 16 .6a 1480 2 .5 5 b 

a,b,c Means with same superscript do not differ significantly at 

P<.05. 
Source: Wolf et al. 1976. 

Results from these studies clearly indicate that dietary 
energy is the dominant factor in regulating feed intake, 
Although Hill (1962) and Morris (1968) found that lay-
ing hens had some ability to regulate their feed consump-
tion, but it was not clear if the same was true for growing 
poultry. In broiler production, feed intake is not often 
estimated as broilers are supposed to consume sufficient 
feed to meet maintenance and growth requirements. Tne 
effects of dietary energy levels were, therefore, riot 
thoroughly studied. Results from current trials illus-
trated that growth requirements for energy are rather 
specific for broilers when feeds of varying energy levels 
were offered, the quantity consumed was adjusted to 
maintain a constant energy input. Feed intakes were 
not affected by dietary crude protein levels. 

Metabolizable Energy Requirement 

The amount of ME consumed is dependent upon dietary 
ME concentration and the amount of feed consumed. It 
is shown in Table 3 that ME intake significantly affected 
final body weight of broilers. With an intake of 163 kcal/ 
bird/day, final body weight at ten weeks was 1411 g. But 
birds having an intake of over 190 kcal/day, reached final 
body weight of over 1500 g. The improved body weight 
was attributed to an increase in efficiency resulting from 
higher ME consumption. The improvement in feed 
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conversion efficiency appeared to be linear to ME con
sumption. At an intake of 103 kcal ME/bird/day, the 
feed conversion efficiency was only 2.88. The value was 
significantly reduced to 2.29 when the intake was 193 
kcal ME/bird/day. One group of broilers (Noraini 1975) 
was unable to equalize ME consumption because of the 
high crude fiber content in the diet. 

TABLE 3 The Effect of ME Intake on Body Weight 
and Feed Conversion on Ten Week Old Broilers 

Final body Feed 
ME intake weight conversion 
(kcal/d) (g) 

16 3 a 14 11 a 2 .8 9 a 

19 1a 1 7 0 0 b 2 .6 3 b 

1 9 3 a 18 4 5 c 229c 

a,b,c Mean with same superscript do not differ significantly atP<.05. 

Source: Noraini 1975. 

It has been demonstrated (Wolf et al. 1976, Raghavan 
et al. 1979) that broilers regulated their energy intakes 
rather efficiently. Final body weights and feed conversions 
improved at higher levels of dietary energy (Table 4). This 
means that dietary ME was utilized more efficiently as its 
level in the diet increased. 

TABLE 4 Effect of Dietary Energy Levels on Body 
Weight and Feed Conversion 

Final body Feed 
ME intake weight conversion 
(kcal/d) (g) 

Muhamad et al. 1979 
3104 1.594 2.23 
3211 1.665 2.10 
3307 1.670 1.98 

Raghavan et al. 1978 
2800 1.620 2.42 
3200 1.886 1.91 

Protein Requirement 

The data in Table 2 are condensed from a study made by 
Wolf et al. (1976). With increased dietary protein levels, 



feed consumption appeared to decrease, but the differences TABLE 6 Effect of Floor Space on Feed Intake,
 
observed were not statistically significant. The consistency Growth Rate and Feed Conversion
 
in feed consumption resulted in increased protein intake
 
at higher dietary protein levels, and absolute protein Space/ Feed Feed Final
 
intake appeared to be linearly related. For every change bird consumed conversion live wt.
 
of one percent dietary protein level, the protein consump- (sq. cm) (g/d) (g)
 
tion was affected by 0.44 g/bird/day.
 

2.19 1613.5 ns 
73 .14 ns 

The differences in protein intake also resulted in a 930 73 .13 ns 2.14 1623.7 n, 
significant change in final body weight and feed con
version effic!ency. There was a gain of about 172 g/bird 1145 7 3 .1 3 ns 2.07 
in final body weight for broilers consuming 16.6 g/bird 1488 73.22" s 2.02 1673.2 ns 

over those consuming 12.3 g/bird with an increased 
level of ruminant floor space. This explained the change ns = not significant. 
in final body weight though feed consumed was similar 
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for all treatments. TABLE 7 Relative Income Level at Different Spacing 

Table 5 summarizes the interaction effects of ME levels Rate 

and floor space on broiler production. Increasing ME Birds Marketed
 
levels and floor space resulted in significant gains in
 
live weight and feed conversion. No interaction was Space/ No. Weight Income Income
 
detected for feed intake (Table 5). 	 bird birds No. % (kg) (sq. m) per bird 

709 189 175 92.5 279.8 186.7 4.81 

903 144 135 93.8 220.7 147.3 4.84 

1140 117 109 93.2 182.1 121.5 4.96
 
TABLE 5 Effect of Metabolizable Energy Levels and 1488 90 S 94.4 142.1 94.8 4.99
 
Floor Space on Broiler Production
 

Sum of Mean 'F'
 
Item d.f square square value 420
 

Feed intake 6 0.15 0.03 2.05 

Live weight gain 6 73574 1226.2 4 .9 a 

Feed conversion 6 0.024 0.004 9 .88a 8 

aSignificant at P <0.01. 	 7 

6 
3308 

5 709 903 3211 

1140 
Broilers provided with large (1488 sq. cm) floor space 4 1488 3104 
generally grew faster (Table 6). Individual body weight 
was lowest at 209 sq. cm and highest at 1488 sq. cm floor 3 
space. When the body weight gains were compared on a 
unit space basis, maximum output was derived from 2 
birds reared on 709 sq. cm floor space. These birds, 
therefore, produced the highest net income (Table 7). 1 

_Increasing the metabolizable energy in the diet and 410 I 
decreasing the per bird floor space resulted in an Floor space sq. cm ME levels 
increase in rectal temperature of broilers. These 
effects are illustrated by Figure 1. Figure 1: 	 Rectal temperature of broilers reared on 

different floor space and ME level. 
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CALORIE: PROTEIN RATIO 

Data on the effect of calorie: protein ratio on growth 
of broilers from 0-4 weeks of age are preser.ted in Table 
8. The results clearly illustrate that reducing the ratio 
from 136:1 to 126:1 and lower produced more body 
weight gain and improved feed conversion efficiency. It 
is also evident from Table 8 that a calorie:protein ratio 
lower than 126 had no significant effect on both body 
weight gain and feed conversion efficiency. 

TABLE 8 Effect of Calorie:Protein Ratio on Growth 
of Broiler From 0-4 Weeks Old 

Calorie:Protein ratio 

136 126 116 

Feed intake g/b/d 2 5 .6 b 2 5 .6 a 29.6a 

Body weight gain g/b/d 13 .1b 15. 6 a 15.9 a 

ME intake kcal/b/d 7 7 .4 b 8 3 .1a 8 2 .9 a 

Protein intake g/b/d 5 .7 c 6 .6 b 7 .1 a 
Feed conversion 1.81 b 1.74 a 1.7 5 a 

ab~c Means with same superscript do not differ significantly at 
P <.05. 

Strains Effect 

Performance results using five hybrid strains of broilers 
are summarized in Table 9. These broilers were reared 
with common diet and environment. The results indi-
cated that the strains responded differently. In terms 
of body weight, strain B had the highest value. On the 
other hand, strain D had the best feed conversion ratio 
at 2.61. 

TABLE 9 Production Performance of Five Strains 
at Eight Weeks of AgeatEightWeeksofAge_ 

Body Feed Feed 
Strain weight consumed conversion 

(kg) (kg) 

A 1.46 4.05 2.76 
B 1.47 4.21 2.88 

C 1.36 3.91 2.88 
D 1.35 3.52 2.61 
E 1.46 4.21 2.90 

Source: Wolf et al. 1976. 
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The results in feed consumption, body weight gains, 
and feed conversion were compared for broilers fed
comparable diets and reared under natural Malaysian 
conditions (Table 10). Final body weight and feed 
conversion ranged from 1.67 to 2.32 kg/bird and 1.84 
to 2.23 with means of 1.90 kg/bird and 2.05, respectively. 

TABLE 10 Performance Data of Broilers on 
Comparable Diets Under Equatorial Environment 
(value on single bird basis) 

Source 
Body
weight 

Feed 
consumed 

Feed 
conversion 

(kg) (kg) 

OH, B.T., 1978 1.88 4.19 2.23 

Mohd., C.P., 1978 1.93 3.69 1.91 
Mohd., Y M., 1978 
Raghavan et al., 1978 

2.32 
1.71 

4.25 
3.67 

1.84 
2.15 

Muhamad et al., 1979 1.67 3.50 2.10 

Table 11 illustrates the breakdown of costs and profits 
of broiler production under Malaysian conditions. 
According to Muhamad et al. (1979), the net profit 
was in the region of M$1.57/bird. 

TABLE 11 Economk, of Broiler Production 

Raghavan Muhamad 
et al. et al. 

Item 1978 1979 

Final live weight kg. 1.886 1.642 
Selling price M$/ba 5.60 4.90 

Feed consumed kg 3.90 3.74 
Cost of feed M$/b 2.24 1.98 
Cost day-old chick M$/b 0.80 0.80 

Gross profit M$/b 1.78 2.12 

Other cost M$ ....... 0.55
 
Net profit RV$/b ....... 1.57
 

a b=bird 

EGG PRODUCTION 

Feed and Energy Intake 

The Light Strain hens consumed an average of 99 grams 
of feed and 280 kcal ME per day, which were significantly 
lower values for similar birds than in temperate climates 



(Table 12). In another experiment, similar observations 
were made of Medium Strain hens (Table 13). It can also 
be seen in Table 13 that the Light Strain hens consumed 
less feed compared to the Brown Strain hens. 

TABLE 12 The Effect of Climate on Energy Metabolism 
of Light Body Weight Layers 

Temperate Equatorial 

Body weiglht 1702 1477 

Feed consumed g/h/d 123 99 

ME consumed kcal/h/d 348 282 
Heat Production W kg 0.75 173 187 

TABLE 13 Effect of Genetically Separated Bdy 
Weight Groups on Egg Production, Egg Weight and 
Egg Quality Traits in Lohman Superbrown Hens 

Traits 
Light 

Ea 
Tb 

Medium 
Ea 

Tb 
Heavy 

E8 Tb 

Age at first egg 
(days) 

167 164 168 169 1.67 167 

Percent laying 
intensity (336 

Egg size (g) 

Feed consumption 

64.45 

60.72 

133 

71.50 

65.97 

142 

64.19 

61.59 

138 

70.27 

67.18 

1 8 

62.73 

61.43 

138 

69.71 

67.39 

145 

during laying 

Breaking strength 
of eggs 

2.64 3.13 2.54 2.97 2.75 3.09 

a Ear torial 

b Temperate 

Egg Number 

Egg production records from the Universiti Pertanian 
Malaysia (Figure 2) show that in a laying year of 12 
months, the Medium Strain hens produced an average 
of 263 eggs. The number of eggs obtained from Light 
Strain hens was 259. A similar trend was observed 
from an experiment over a 336-day laying period 
(Table 14). 

Egg Size 

The average egg sizes from Medium and Light Strain 
hens in the Equatorial region was about 62 grams and 
55 grams, respectively (Table 14). Hens in the Equa-
torial region produced significantly smaller egg size in 
all categories of body weight studied (Table 13). 
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TABLE 14 Summary of Performance of Medium and 
Light Strain Hens Reared Near the Equator 

Item Brown White 

Feed consumed per dozen eggs kg/h 2.2 2.1 
Egg Production (336 days) 

Number/h 286 212 
Percentage 85 63 

Egg weight g 61.2 54.6 

Breaking strength of eggs 2.64 1.87 
Age at first eggs (days) 1.67 w 

Age at First Lay 

At the Equatorial region, the average age at first lay was 
about 167 days. This figure was comparable to those 
from temperate regions (Table 13). 

Egg Quality 

The data in Table 15 indicated that Brown Strain hens 
produced fewer rracks and broken eggs than did White 
strains in the Equatorial regions. The breaking strength
of the eggs was determined and it was found that eggs 

laid in the temperate regions were generally stronger
than those laid at the Equatorial environment (Table 13). 

TABLE 15 Cracked and Broken Eggs From Brown and 
White Strain Hens 

Item Brown White 

Cracked eggs/1000 

Number 6.4 6.7
Percentage 0.62 0.67 

Broken eggs/1000 
Number 0.4 0.6 
Percentage 0.04 0.06 

Body Weights 

The average body weights of Light Strain hens are pre
sented in Table 12. Hens in the Equatorial region with 
body weights of 1477 grams are significantly smaller than 
those grown in temperate regions. 
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Figure 2: Egg production in the Wet Equator 

Heat Production TABLE 16 Summary of Breeder Performance in the
 
Equator


Heat production is the difference between ME consumed
 
and energy retained (body and egg). The estimates ob- Item 
 Broiler Layer

tained for temperate and equatorial regions were 173
and 187 kcal/kgO. 75/d, respectively (Table 12). Egg production % 40 52
 

Hatchability % 74 78 
Feed intake g/d 118 115 
Mortality % 15 17

BREEDER MANAGEMENT 

Source: Supramaniam 1973.Very little information isavailable on breeder management

due to a lack of research. Breeders are normally managed 
 DISEASE OCCURRENCE 
only on commercial farms and their findings are often
 
unpublished. 
 Results from the four diagnostic laboratories: Universiti 

Pertanian Malaysia (UPM), Poultry Breeding Center (PBC),Supramaniam (1978) published a short communication on Veterinary Research Institute (VRI), and Regional Veter
the performance of breeders over one laying year period inary Diagnostic Laboratory (RVDL), indicate some(Table 16). The average egg production on a hen house differences in the percentage occurrences of diseases or
basis was 52 percent and 40 percent respectively, for conditions diagnosed (Table 17). This was to be expectedlayer and broiler breeders. The hatching percentage was considering the sources of the reports and the diagnostic
4 percent higher for the layer strains than the broiler facilities available at these laboratories as well as the
strains; 78 and 74 percent, respectively. Layer hens natural variation of disease occurrence in different
consumed slightly less feed (115 g). A mortality rate of localities. (UPM and PBC cases were limited to their
17 percent for layer breeders was 2 percent higher than own farms. VRI and RVDL both had wider sources of
broiler breeders. cases and thus more variability). 
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TABLE 17 Diagnoses of Avian Cases From Four Diagnostic Laboratories in Malaysia 

U.P.Ma V.R.I.b P.B.C.c R.V.D.Ld 

Broi,r Layer 
497 cases (+ pullets) All Breeder All 

623 cases 223 cases 663 cases 887 cases 

Diagnoses Freq. % Freq. % Freq. % Freq. % Freq. % 

Aspergillosis 3 0.6 3 0.5 5 2.2 ... ... 16 1.8 
Avian encephalomyelitis 3 0.6 21 3.4 2 0.9 ... ... 11 1.2 
Avian leucosis complex 13 2.6 30 4.8 ... ... 23 3.5 44 5.0 
Chronic Respiratory disease complex 47 9.5 16 2.6 ... ... ... ... 215 24.0 
Coccidiosis 75 15.1 39 6.3 44 19.7 9 1.4 80 9.0 
Colibacillosts 66 13.3 26 4.2 ... ... ... ... 30 3.4 
Coryza ...... . ... 77 3.1 ... ... ....... 
Fowl pox 2 0.4 ... ... 4 1.8 9 1.4 26 2.9 
Helminthiasis ... ... ... ... 3 1.3 80 12.1 43 4.8 
Infectious Bronchitis 23 4.6 77 12.4 32 14.3 ... --. 57 6.4 
Infectious Laryngo-tracheitis 7 1.4 4 0.6 1 0.4 -. ... 20 2.3 
Leucocytozoonosis 135 27.2 85 13.6 44 19.7 9 1.4 15 1.7 
Newcastle disease 47 9.5 20 3.3 35 15.7 ... 77 8.7 
Plasmodium infection ... ... ... ... 17 7.6 ... ... 8 0.9 
Salmonellosis 2 0.4 4 0.6 29 13.0 ... ... 91 10.3 
Digestive tract disordere 7 1.4 54 8.7 ... ... 15 2.3 20 1.3 
Reproductive tract disorder f ---. ... 33 5.3 ... ... 12 1.8 2 0.2 
Respiratory tract d!-,rderg 11 2.2 21 3.4 ... ... 45 6.8 ... ... 
Systemic disorderh ... ... 25 4.0 ... ... 83 12.5 31 3.5 
Egg yolk peritonitis ...... 31 5.0 ... ... 41 6.2 ...... 
Fatty liver syndrome ... ... 11 1.8 ... ... 73 11.0 5 0.6 
Gout 15 3.0 6 1.0 .-- ... 12 1.8 . 
Nephrit's/rephrosis 30 6.0 10 1.6 -. ... 53 8.0 51 5.7 
Miscellaneous 11 2.2 63 10.1 ... ... 199 30.0 42 4.7 

a Universiti Pertanian Malaysia, Serdang 1977/78 cases e Includes rupture, enteritis, hemorrhage, perforation. 

b Veterinary Research Institute, Ipoh, 1977/78 cases. f Includes ovaritis, salpingitis, cloacal impaction. 

c Poultry Breeding Center, Bukit Tengah, 1978 cases. g Includes suffoca tion and pulmonary disorders. 

d Regional Veterinary Diagnostic Laboratory, P. Jaya 73/74 cases. 

Overall, six diseases occurred quite frequently: Coccidiosis was commonly diagnosed at all four labora-

Chronic Respiratory Disease Complex (CRD), Coccidiosis, tories and accounted for 20 percent of the cases submitted
 
Infectious Bronchitis (IB), Leucocytozoonosis, Newcastle to VRI.
 
Disease (ND), and Salmonellosis.
 

This disease usually occurs in chickens kept on poorly 
managed, deep litter. Over reliance on coccidiostats at 

CRD was diagnosed in nearly 24 percent of the cases the expense of proper management could be a predisposing 
submitted to RVDL. This disease isusually caused by factor. The role of drug resistance is not known. The 
several agents and indicates the presence of other primary main coccidial species involved are E. tenella and E. 
diseases or stress factors. The primary disease could be necatrix. 
viral, bacterial or parasitic. The stress factors include poor 
ventilation, poor sanitation, damp deep litter and over- Infectious Bronchitis is a common respiratory disease and 
crowding. Proper sanitation, medication and reduction of represents 14.3 percent of the cases submitted to VRI. A 
stress factors could help to control this disease. nephritis-nehprosis syndrome isthouqht to be associated 
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with lB. Imported vaccines are being used to control the 
disease. Even though there are no reports of controlled or 
field trials to evaluate the efficiency of these vaccines, field 
observations indicate that proper vaccination could reduce 
the IB problem. 

Leucocytozoonosis was very commonly diagnosed at 
UPM and VRI in 1978. It represents 27.2 percent and
19.7 percent of the cases submitted to these laboratories, 
respectively. The disease appeared to be predisposed by 
stress factors, which include concurrent disease, over
crowding, mishandling, and cannibalism. Prophylactic 
levels of sulfa drugs are used by some farms. However, 
over reliance on drugs at the expense of proper manage
ment could still result in disease problems. 

Newcastle disease accounted for 15.7 percent of the cases 
submitted to VRI, 8.7 percent of RVDL cases, and 9.5 
percent of UPM cases. This indicates that it still presents 
a major disease problem even though vaccinations are 
widely practiced. The disease outbreakt, could be due
 
to vaccination breakdown caused by ;Yishandling of the
 
vaccines or improper vaccination schedules.
 

Salmonellosis respresents 13 percent of cases submitted to 
VRI and 10.3 percent of cases submitted to RVDL. It is 
usually a disease of broilers originating from the local 
hatcheries. The national pullorum eradication program

could help in the control of this disease.
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SUMMARY 

The importance of swine production in Southeast Asia 

is pointed out and comparative statements presenting 

the population and meat production of cattle, buffalo, 
and swine in some countries in the region is presented. 

The status of swine production in Thailand, its recent 
history, development strategy, and the systems of 
production in the country are described, 

The role of the small scale farmer in swine production is 
stressed. The need to support and develop small scale 

production is emphasized. 

The status of swine production in some of the Southeast 
Asian countries (Malaysia, Singapore, Japan, Philippines, 
Burma, and Korea) is briefly stated, 

The constraints to swine production in the country, like 
the recurring "hog cycle" are pointed out; the need to 
develop new feed resources and to utilize the nonconven- 
tional feedstuTfs in swine diets is included; the necessity 

for organized feed distribution and marketing at the village 
level in order to benefit the small farmer is stressed. 

The development of farmers' cooperatives, with direct 
control and complete involvement, is advocated as a 

practical approach that will benefit small farmers. The 
need to train farmers in the operation of farmers' 
cooperatives is emphasized. 

FAO assistance for the development of swine production 

systems in the region is icquested. 

INTRODUCTION 

Swine production in Southeast Asia and the Far East 

presumably dates back further than production of cattle 
or even buffalo, while over most of the region, except in 
the Indian continent, goat and sheep production have 

occupied a strategic position in subsistence farming and 

the subsistence economy of Southeast Asia's millions of 

farmers. They provide manure for crop production to 
fertilize the soil, serve as a reserve source for cash in 

times of stress and provide much needed animal protein 

for the farmers' family. Generally, swine contribute to 
better farm productivity at little cost since they are raised 

chiefly on available farm scraps and agricultural by
products under extensive, production systems. In some 

countries, until recently, swine were the only domestic 
stock reared on farms. They even had achieved a status 

of socio-religious importance. 

A glance at the population figures for cattle, buffalo and 
swine in the countries of Southeast Asia and the Far East 

(FAO 1979, Table 1) shows that in many of these count

ries pigs far outnumber cattle and buffalo. Among APHCA 
countries, Malaysia and the Philippines have twice as many 
pigs as cattle and buffalo; Singapore has 80 times more 

swine than other livestock; Papua New Guinea has nine 
times more; and Thailand has over 3 million pigs com
pared to 10 million cattle and buffalo, these latter being 
chiefly used'for agricultural and allied operations. Their 

role in providing meat is a subsidiary one. Japan, Viet
nam, Lao and Samoa have pig populations twice that of 
cattle and buffalo; Hongkong has 45 times and Tonga 

15 times as many pigs as cattle and buffalo combined. 

Even more important than the study of the relative 
numbers of animals is the study of pork production in 
these countries (FAO 1979, Table 2). In the Peoples' 
Republic of China, the Philippines, Vietnam, Japan, Korea, 

Singapore, Hongkong and Malaysia, more pork is produced 

than cattle and buffalo meat, while in Thailand, pork 
production from 3 million swine is nearly equal to the 
meat production from 10 million cattle and buffalo. 

These figures testify to the importance of swii,- in the 
agricultural production system in Southeast Asi3a. The 

situation is not applicable in the countries of the Indian 
sub-continent or the Middle East, partly because of the 
longer tradition of cattle in their agricultural production 

Presented at the AI'HCA - 11.1 Workshop, Manila, Philippines, January 22-24, 1980. 
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TABLE 1 Livestock Population in the World and Some Countries of the Region (19 78 )a 

Cattle Buffalo Swine Cattle Buffalo Swine 

... 1000 head... ...1000 head ... 
World 1,212,021 132,591 732,410 Hungary 1,949 ... 7,850 
Africa 

Ethiopia
Kenya 
Madagascar 
Nigeria 
South Africa 
Sudan 

169,199 

2,750F 
10,110F 
9,OOOF 

11,566F 
13,OOOF 
16,567 

2,324 

... 

... 

---
-.. 

8,588 Ireland 
Italy 

17F Netherlands 
71F Poland 

560F Romania 
973F Spain 

1,450F Sweden 
8F Switzerland 

7,154* 
8,806F 
4,990 

13,115 
6,805* 
4,545* 
1,892 
2,024 

... 
78F 
... 
... 

221 F 
-

---
-.. 

1,031* 
9,467 F 
9,172* 

21,717 
9,744 
9,230* 
2,600 
2,115 

N C America 
Canada 

179,950 
12,877 

8 
--

13 ' 13 
6,7 4 

UK 
Yugoslavia 

13,700F 
5,542 

.-

75 
7,840F 
8,452 

Cuba 5,700F ... 1,800F Oceania 39,132 1 4,529 
Mexico 
USA 

29,333 
116,265 

---
... 

12,321 
56,584 

Australia 
NewZealand 

29,379 
9,129 

... 

... 
2,219 

546 
South America 215,170 300 54,692 USSR 112,690 383 70,511 
Argentina 
Brazil 
Chile 
Colombia 
Peru 
Uruguay 
Venezuela 
Asia 

Bangladesh 
Burma 
China 
India 
Indonesia 
Iran 
Japan 
Kampuchea DM 

61,280 
89,000* 
3,492* 

25,294 
4,167 
9,424* 

10,231" 
360,955 

27,007F 
7,865F 

65,630F 
181,651F 

6,167 
6,650F 
3,891F 
1,300F 

---
300 

. 
---
---
... 
-.. 

129,134 

474F 
1,855F 

30,621 F 
61,043F 
2,222 

130F 
-. 

580F 

3,800F Dev.ped ME 
37,600* N America 

951* W Europe 
1,966 Oth Dev.ped 
2,030 

445* Dev.ping M E 
2,057* Africa 

Lat America343,379 
Near East 
Far East 

1,915F Oth Dev.ping 
288,321 F 

8,834F Centrplannd 
2,976 Asian CPE 

68F E Eur +USSR 
8,344F Dev.ped all 

750F 

286,148 
129,142 
101,260 

17,238 

707,699 
137,315 
265,978 
48,688

255,094 
625 

218,174 
71,818 

146,356 
432,504 

158 
... 

158 
... 

98,226 
... 

308 
3,726

94,232 
1 

34,167 
33,501 

66i 
824 

180,759 
63,298 

104,811 
9,886 

117,551 
7,115 

75,195 
329 

33,146 
1,766 

434,100 
301,491 
132,608 
313,367 

Lao 
Nepal 

534F 
6,753F 

1,303F 
4,070F 

1,576F 
353F 

Dev.ping all 
**OTHERS 

779,517 131,767 410,043 

Pakistan 
Philippines 
Thailand 
Turkey 

Europe 

14,946 
1,820 
4,660F 

14,540 

134,926 

11,069 
5,300F 
5,767F 
1,012 

441 

91F 
9,700F 
3,202F 

14 

166,908 

Malaysia 
Mauritius 
Singapore 
Sri Larka
Hongkong 

430 
55 
9 

1,542
10 

293 
.-
3 

814
1 

1,136 
6 

1,100 
41

465 
Austria 
Belgium-Lux 
Bulgaria 
Czechoslovak 
Denmark 
France 
German DR 
Germany Fed 

2,547 
3,019 
1,736 
4,758 
3,095F 

24,133F 
5,549 

14,763 

--. 

... 
61 
---
---
... 

---
... 

3,694 
5,026 
3, 99 
7,510 
7,920F 

11,797F 
11,757 
21,386 

Korea, DPK 
Korea, Rep. of 
Mongolia 
Papua New Guinea 
Samoa 
Tonga 
Vietnam 

900 
1,492 
2,388 

161 
24 

6 
1,700 

... 
-.-

... 

... 
.. 

... 

2,300 

1,900 
1,482 

21 
1,383 

52 
82 

9,600 

a FAO Monthly Bulletin of Statistics, Vol. 2, March 1979. Not included in the FAO Report.
Unofficial figure, F FAO estimate. 
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TABLE 2 Meat Production in the World and Some Countries of the Region (1978 )a 

Beef and Mutton and Beef and Mutton and 
buffalo meat goat meat Pork buffalo meat goat meat Pork 

... metric ton ... metric ton ... 
World 48,162 7,323 48,875 Italy 1,102F 53F 920F 
Africa 2,718 1,150 335 Netherlands 374* 16 1,053* 

Egypt 241F 49F 2F 
Poland 
Portugal 

750F 
81* 

18F 
26 

1,833F
144* 

Ethiopia 212F 131F 5F Romania 287F 72F 750F 
Kenya 145F 31F 5F Spain 445* 153 760* 
Madagascar 106F 6F 21F Sweden 148* 5* 306* 
Nigeria
South Africa 

Sudan 

197F 
500F 

Sdn1F 
170F 

106F 
154F 
12FUK 
123F 

36F 
90F 

Switzerland 
UK9023*80 

Yugoslavia 

150F 
970* 
340* 

4F 
235* 

61" 

263F 
800* 
656F 

N. C. America 13,559 205 7,361 Oceania 2,673 1,035 269 
Canada 1,060 5 570 Australia 2,130 516 197 
Cuba 143F 2F 63F New Zealand 529* 519 41* 
Mexico 562F 31 440* 
USA 11,325 155 6,125 USSR 7,100F 885F 5,100F 

South America 7,061 339 1,515 Dev.ped M E 23,980 2,291 19,651 

Argentina 3,192* 137 211* N America 12,385 160 6,695 
Brazil 2,250' 48F 850* W Europe 8,047 937 11,391 
Chile 184* 26 38* Oth. Dev.ped 890 158 1,326 
Colombia 431F 7F 11OF Dev.ping M E 12,505 3,127 3,743 
Peru 82 33* 70F Africa 1,976 784 242 
Uruguay 354* 35* 16* Lat America 8,236 384 2,181 
Venezuela 282* 10 91" Near East 963 1,222 24 
Asia 4,863 2,565 17,160 Far East 1,496 736 1,266 
Bangladesh 159F 30F ..... Oth Dev.ping 15 1 30 
China 2,237F 716F 14,064F Centr plannd 11,677 1,906 25,481 
India 188F 393F 6SF Asian CPE 2,437 814 14,637 
Indonesia 182F 38F 108F E Eur + USSR 9,240 1,091 10,844 
Iran 118F 243F 4F 
Japan 364F ... 1,226F Dev.ped all 33,220 3,382 30,495 
Pakistan 331F 239F ... Dev.ping all 14,942 3,941 18,380 
Philippines 142F 6 387* 
Thailand 211F 1F 152F **OTHERS 
Turkey
Viet Nam 

240F 
93F 

384F 
1,143 

113Nepal 

1F 
457F 

Malaysia
MauritiusNpl41 

7 
1 
4 

9 

18 

55 
1 
5 

Europe 10,186 1,143 17,136 Singapore ...... 43 

Aust,1a 185* 2F 317F Sri Lanka 13 6 1 
Belgium--lux 289* 5F 628* Burma 78 16 74 
Bulgaria 118F 67F 281F Hongkong 30 --- 158 
Czechoslovak 393* 6F 815F Kampuchea 17 -. 32 
Denmark 240* 1* 790* Korea, DPK 27 --- 84 
France 1,677F 160F 1,670 Korea, Rep. of 81 ... 187 
German DR 427F 15F 1,174F Lao 5 14 26 
Germany Fed 1,376F 23F 2,600F Mongolia 57 --- 1 
Greece 104 119* 118F Papue New Guinea 3 
Hungary 145F 6F 880F Samoa 1 -o- 1 
Ireland 384* 40* 132* Tonga ... 1 
aFAO Monthly Bulletin of Statistics, Vol. 2, March 1979. * Not included in the FAO report. 

Unofficial figure. F FAO estimate. 
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and partly because of the contrast in socio-religious 
attitudes. However, these areas also have appreciable
swine populations. More than half of the population of 
this region depend on swine for much of the animal pro-
tein in their diet. 

The vast majority of swine are raised in small farm environ-
ments which is so typically a feature of Southeast Asia's 
agricultural production; these holdings are often incredibly 
small. This is in glaring contrast to the mammoth comm-
ercial farms in the developed countries. Naturally the 
systems of production and management are wide;y differ-
ent in the East and the West, a fact which must be taken 
into account by the policy decision makers when planning 
for the development of swine production in the region. 

It is evident from this narrative that swine production
should be emphasized in the animal production programs 
in Southeast Asian countries, so the region can achieve 
self-sufficiency in producing animal protein for human 
consumption. In many countries, over 60 percent of the 
meat consumed is pork. Available figures on per capita

consumption of pork in some of the countries are: 

Malaysia 16 kg; Philippines 8 kg; Thailand 6.2 kg; Korea 
3.3 kg; Japan 5 kg. Per capita consumption of pork in 

the Peoples' Republic of China, in Hongkong and in
 
Singapore is presumably even higher than these figures.
 

Swine production in many countries of Southeast Asia 
has features common to production in Thailand though

varying in degree and extent because it is influenced by

differences in environment, land availability, patterns of 

agriculture, progress in technology, economic standards,

social olganization, industrial advancement and other 

factors. 
 Because I am familiar only with swine production 
in Thailand, it would be presumptuous of me to attempt

a critical assessment of the current swine industry and/or 

its future in other countries. It is, however, relevant for 

me to deal with swine production in Thailand and to

make my personal observations about the situation in 

other countries, based on the rather limited extent of my

knowledge. 


Swine production is mainly undertaken by small farmers 
in Thailand as a complementary enterprise to cultivation 
of rice, the chief agricultural farm product. Srmiall scale, 
subsistence backyard production is common: The farmer 
usually owns 2-3 sows. The three pigs (average farm)
which he keeps at present is probably fewer than he can 
afford to maintain gainfully, provided he knows how to 
make full use of his farm resources and family labor and 
can obtain concentrate feeds regularly in appropriate
quantities atan affordable price. 

Nearly 90 percent of swine production is in the hands 
of small farmers. Even so, large scale production is 

occassionally seen, with herd size ranging from 50-1000 
sows. Commercial large scale farms however, account for 
only an estimated three percent of the country's swine 
production. 

The overall swine population over the past 16 years
averaged about 4 million with a range between 3 and 
5 million head (Table 3). The rise in human population
and the increase in pork consumption may explain this 
in part, but a more potent cause is the "hog cycle," 
familiar to the swine industry all over Southeast Asia; 
this has seriously hampered the progress of small farm 
swine production. I shall go into detail on this subject 
later in my presentation. 

Small scale swine production in Thailand is more popularin the rice growing provinces and in areas around the large
cities (e.g. Nakhon Pathom near Bangkok). In rice 
growing regions, it benefits from the availability of by
products and the city population provide a readily 
accessible year-round market for pork. However,
 
there is a perceptible change in this trend, and swine
 
farming is increasingly found in rice producing areas
 
indicating that rice cultivation is not necessarily a limit
ing factor for swine farming.
 

TABLE 3 Livestock Population in Thailand 

Year Buffalo Cattle Swine Chicken Duck 

(unit : number of head)
 
1963 5,147,034 3,624,359 3,284,334 43,103 
 6,547 

1964 5,220,249 3,752,913 3,493,315 45,014 6,548 
1965 5,297,051 3,887,534 3,718,238 47,020 6,634 

1966 5,377,534 4,028,553 3,960,473 49,126 6,697 
1967 5,461,794 4,176,320 4,221,517 51,338 6,774 
1968 5,549,933 4,290,256 4,503,005 53,661 6,867 

1969 5,642,057 4,451,590 4,806,746 56,100 6,975 
1970 5,734,500 4,666,969 5,132,244 58,791 7,109 
1971 5,574,176 4,460,230. 3,883,870 53,976 7,194
1972 5,361,338 4,484,962 3,982,133 52,782 7,281 

1973 5,941,683 4,335,226 4,460,372 61,816 11,078 
1974 5,946,715 4,432,385 3,515,559 47,805 12,697 
1975 5,441,674 4,310,656 3,211,412 53,860 10,946 

1976 5,678,678 4,546,814 3,019,487 49,889 11,683 
1977 6,511,436 4,977,680 3,215,878 56,306 9,991 
1978 6,561,575 4,705,580 4,942,695 65,324 9,013 
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Two factors are responsible for this trend: 1) the small 
farmer's need to inc, ease the productivity of his small-
holding, and 2) adeveloping feed distribution system 
that has been facilitated by several small and a few large 
animal feed milling concerns which are widely distri-
buted over the country. These companies manufacture 
compounded feeds using a variety of feedstuffs: cassava, 
maize, sorghum and sweet potato, reducing the farmers 
dependence on rice and its by-products for feeding swine, 

Small scale swine farming is, however, commonly a 
backyard production system in which the two or three 
head are maintained largely on farm left-overs and bulky 
crop residues and housed under the floor of the farmer's 
living quarters, thus enabling his family to take care of 
the animals while performing other household chores, 
Separate pigsties, farrowing pens, etc. are not provided. 

PATTERNS OF PRODUCTION 

Recently, small, medium, and large swine farms have 
cropped-up around more and more cities and large towns 
of Thailand. Previously these type farms were found 
mainly around Bangkok. The large farms adopt improved 
housing management, breeding practices, and the use of 
factory produced compounded feeds almost exclusively, 
The large commercial farms with modern housing and other 
facilities which are comparable to those found in developed 
countries, require a great deal of capital investment beyond 
what the average farmer can afford. His participation in 
this form of enterprise is presently impossible. It is open 
to discussion whether such "development" would help 
or hinder the small farmer's business. It is unclear 
whether development could be a viable tool for bringing 
about overall rural economic progress and the improvement 
of the quality of life of the small farmer. Integrated 
farming is a traditional feature of agriculture in the region 
and has been recognized as the best way to improve the 
resources and stability of small farmers. Swine raisin. h;,., 
several advantages in the integrated farming system. Swine-
chicken-duck-fish farming and swine-chicken-fish-
rice farming are most popular in Thailand. Banana and 
other crops are included when the size of the farm permits. 

Integrai'd farming needs no introduction to the know-
ledgeable group of agriculture production experts present 
here. It will, however, be relevant to mention it in this 
context because it provides some solutions to the problem 
of increasing animal feed resources in the developing 
countries. Swine wastes (manure and urine) contain 
about 60 percent of the nutrients found in the animals' 
feed. These can be recycled and fed back to the swine. 
Fermented pig manure has increased feeding value and at 
the same time it also eliminates the risk of transmission of 
intestinal parasites and other deleterious organisms, parti-
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cularly salmonella. Further unicell protein (Chlorella 
species) can be cultured on a swine farm. These effluent 
substrates, adequately treated by adopting low cost tech
nology, could be employed by suitably organized small 
community projects. The incorporation of Chlorella 
in pig rations (at 10 percent levels) has been reported to 
improve feed efficiency and weight gain. The production 
of biogas by utilizing swine manure, vegetable wastes and 
kitchen garbage has the potential to ease the "energy 

crisis" on farms, especially in Southeast Asia where swine 
raising is a popular farm activity. It is estimated that 
20-30 kg of manure will be sufficient to produce one kg 
of carp (fish). The manure from 15 to 25 head of swine, 
when directly used to feed fish, will provide sufficient 
feed for a one hectare fish pond, increasing the avail
ability of animal protein in the diet of the rural population. 

The integration of swine production with traditional crop 
production practices so as to increase the availability of 
meat, diversify the food consumption of farm families, 
and obtain larger crops through increased soil fertility, 
is an FAO recommendation for Thailand (FAO Livestock 
Development Survey Team). 

Animal waste recycling is practiced on a very limit-d 
scale in Thailand, and the situation in other countries is 
not very different. Benefits which accrue from swine 
production must be emphasized so that the farmer can 
realize the potential of swine farming for improving his 
standard of life and so that he becomes receptive to new 
ideas and improved farm technology. 

PROGRESS IN SWINE PRODUCTION ACTIVITY 

Among the major advances made in the field of swine 
production in Thailand over the last twenty years has 
been the improvement of the various breeds of swine 
raised. A Swine Breeding Center, started in 1957 with 
FAO assistance and government sponsorship, provided 
the cornerstone for this program. FAO made available 
the services of an expert consultant to assist in a center 
and developing a workable project. The use of exotic 
breeds for improving the local strains was begun, and 
this made an important contribution to swine produc
tion in Thailand. However, because of the absence of 
programs on "feeds and feeding", and the farmers' 
lack of knowledge about management of improved 
strains in their farm environment, the projects progress 
has not been spectacular. The Swine Breeding Center 
was followed in 1973 by the establishment of the 
National Swine Research and Training Center (NSR1 ), 
with two stations: 1) the Swine Breeding and Improve
ment Station, located at Tubkwang in Saraburi 
Province, and 2) the Swine Research and Training Station 



at Kamphangsan, Nakhon Pathom, Thailand about 90 
km. from Bangkok in a swine raising province. 

The NSRTC isajoint project of the Kasetsart University 
and the Livestock Development Department of the Royal 
Government of Thailand. The breed improvement pro-
gram, started by the Swine Breeding Center, has been 
enthusiastically promoted by NSRTC, and results have 
been good. The indigenous strains have been almost 

completely replaced by improved strains which have 

adapted to the local farm environment, 


The breeding program of NSRTC has used mainly Land-
race, Large White, and Duroc breeds. The farmers have 
shown a preference for Landrace and Large White. In 
addition to these three breeds, the large commercial feed 
mills have recently introduced two hybrids, Hypor and 

Seghers. 


The hybrids are distributed to the small holders by the 
feed mills, who also provide swine feed. The farmers can 
sell hybrids they have raised only through these mills, 
therefore, the mills have a monopoly on marketing the 
hybrids in the cities. The impact of this system on raising
small farmers' incomes from swine production must be 
assessed with reserve. 

FEEDS AND FEEDING 

The largest expenditure in swine production isfor feed, 

particularly protein feed concentrates. The situation in 

Thailand, in respect to the availability of concentrate 

feeds for small scale swine production, has shown some 

improvement in the last five to six years. Several feed 

mills were established in the country with capacities 

ranging from 15,000 to 240,000 tons/year. There are
 
some 60 registered feed mills and an undetermined 

number which have as yet not become registered. In 

addition to the feed mills, there are several fish meal 

factories and cassava milling and pelleting factories 
supplying feed ingredients. Many farms also have their 
own feed mill units to compound farm mixed feeds. The 
concentrated feed mixtures are bought by the farmers 
and added to the farm mixed feed made from locally
available ingredients like cassava. This practice is popular 
and has resulted in the improvement of the quality of 
swine feed which has mitigated the problems of under-
nourishment, poor feed efficiency, longer feeding periods 
for growing to market weight, poor carcass quality, and 
reduced mortality losses. The large commercial farms 
do not experience these problems because of their high 
standards of feeding and management. However, the 
small scale producer cannot afford the price of such feed 
concentrate mixtures. Therefore, ways must be found 
to make these feed concentrates available at a reasonable 
price. 

NSRTC has conducted some pilot studies on the utiliza
tion of non-conventional feed resources for swine 
production with promising results. Cassava leaf silage
and fermented cassava fed alone or mixed with dry 
poultry manure have been mixed in diets and fed to 
growing pigs.without any adverse effect on swine growth 
rate and feed conversion. Lactic bacteria fed to new born 
(day old) baby pigs for the first three weeks of life has 
produced higher growth rates and conversion ratios com
pared to those on conventional feeding systems used at 
the Center. Acid or alkali treated boiled soybean/soybean 
meal isknown to enhance the growth rate of swine. The 
treated meal can be introduced easily in diets fed to 
swine raised for market on small farms with a saving in 
the cost of production. 

Water hyacinth isfed to swine in Thailand. Boiled with 
rice bran and vegetable wastes, it makes a suitable swine 
feed. Chopped water hyacinth isincluded in swine diets 
in a similar manner as in other Southeast Asian countries, 
like the Philippines, China, Malaysia and Indonesia accord
ing to available reports. It can be used as silage, dried like 
hay, or fed as a meal. 

Aquatic and semi-aquatic plants like water hyacinth,
 
duck weed, water milfoil and others, which grow exten
sively and often interfere with the proper utilization of 
canal water, could be utilized for the production of 
animal feeds. Water hyacinih is comparable to many land 
forages in its crude protein content and probably isricher 
in methionine and lysine, two amino acids which are 
limiting factors in plant proteins. Their fiber content 
makes such weeds (submerged weeds have a lower fiber
 
content than floating weeds) a potential substitute for
 
hay and other roughages fed to ruminants.
 

Water hyacinth as a natural feed resource for all classes 
of livestock has great potential. Southeast Asian swine 
producers should test its potential. International organ
izations like FAO must provide assistance for developing 
a simple village technology for the treatment and storage 
of animal feeds based on water hyacinth. 

MANAGEMENT 

Except for the development in breed improvement and 
some progress in feeding practices, other management 
practices have changed little on the small scale swine 
farms of Thailand. In recent years, small farmers have 
become increasimqly interested in improved production 
practices. Farmer groups frequently invite the personnel 
at the Research Center to their community to seek infor
mation and ask advice on impboving their farm management 
programs. In response to the farmer's new attitude, the 
Center has been conducting swine farmer's training 
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courses in rural areas in which 100-200 farmers partici-
pate. In addition, three week training courses have been 
organized annually at the Center to give farmers practical 
knowledge about improved methods of swine production. 
This course is attended by 60 farmers at a time and 
participants from large commercial swine production units 
also attend. Such training has helped bring about pro-
gressive thinking particularly among small scale producers. 

Before looking at some aspects relating to future swine 
programs, I would like to briefly discuss the status of 
swine farming in some of the other countries in the region. 

SWINE PRODUCTION IN OTHER 
COUNTRIES OF THE REGION 

Swine production is a major livestock industry in Malaysia 
with an estimated annual turnover exceeding M$200 
million. Integrated swine-rootcrop-aquatic fodder-

fish production is popular. Abandoned tin mine pools 
serve as fish ponds with swine manure used to feed the 
fish. The indigenous South China/Canton breeds have 
nearly disappeared from the Peninsula, and the exotic 
strains, chiefly Landrace, Large White, and Duroc Jersey, 
and to a lesser extent, other breeds have replaced them. 
These indigenous breeds are known for their desirable re-
production traits but have declined because of their slow 
growth rate and carcass quality. Large scale farms, stock-
ing 5000-8000 fish, following modern technology, many 
managing and operating their own feedmills, have been 
established. Artificial insemination is used extensively 
in large farms, but only on a small scale in the small 
holdings. 

The market price of pork is erratic and frequently 
exceeds the cost c. production, acting as a severe 
deterrent to swine production, 

Ninety-five percent of the swine production in Korea 
is undertaken by the small farmers who have access to 
arable land that is cultivated. Pork is the most popular 
meat in the Korean diet. About one million farm families 
raise pigs on their small holdings. As in Thailand, there is 
a greater concentration of swine production in the rice 
growing areas and around the large cities. Among the 
exotic breeds, Landrace is most popular, but other breeds 
like Duroc and Berkshire are also used. 

The breeding program uses two way and three way 
crossbreds for pork production. 

There has reportedly been a considerable increase in the 
number of large farms in Korea over the past ten years. 
Still, an estimated 53 percent of all hogs are produced by 
small farms with one or two animals. The country has 
an estimated M$14 million export trade in pork, chiefly 
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shipped to Japan. This has produced an incentive for 
establishing more swine farms on a larger scale. 

At the small farmer level, however, the "hog cycle" has 
left its mark and disturbed the production of swine. 

In Burma, swine are raised on the backyard system. A 
large number of small farmers have taken to swine raising, 

making use of available household scraps, rice bran, grasses, 
weeds and other plant materials for rearing pigs to market 
weight. Under low cost conditions of rearing, the reported 
weight gain of 250 grams/day appears satisfactory. 

Swine production in Singapore has semi-intensive and 
intensive trends. The government has a program to move 

the widely scattered swine farms to a single collective 
location of about 1200 hectares of land. Presently, feed 
is mostly farm mixed, and about 20 to 30 percent of the 
feed is produced in feed mills. A large percentage of 
feed ingredients, additives and supplements is imported. 
The feed companies in Singapore also provide a package 
service for the farmers covering health, breeding and 
extension. 

With the implementation of the government's plan to 
locate swine production in a single area, facilities for 
genetic improvement of stock should improve. However, 
the dependence on imported feeds will probably continue. 
Efforts to utilize agro-industrial by-products have made 
some progress in Singapore. The situation in Singapore 
cannot, however, be applied to other countries because 
of the wide distribution of small farms and their rela
tively lower farm income. 

From a little under one million in 1955, the number of 
swine in Japan rose to nine million in 1978, reflecting a 
pronounced rise in swine production in the country. The 

average number of pigs per farm is about 38. In addition 
to locally produced pork, the country imports frozen and 
chilled pork. About 47 percent of the farms have fewer 
than ten head per farm; 22 percent have 20-30; and only 
1.3 percent have over 500 head. Large scale swine pro
duction has made some progress; integrated swine pro
duction is becoming increasingly popular. Owners of 
small herds raise swine in piggeries and make use of family 
labor for feeding and other chores. The larger farms have 
introduced modern management, feeding and breeding 
practices. Rearing pigs in windowless pigpens is reported 
to be common as is cage rearing in which fattening 
animals are reared. This type management program pro
vides very limited space per animal. 

Artificial insemination is widely used. In the last 20 years 
Landrace, Large White, Hampshire, and Duroc breeds 
and their crosses have come to account for the swine 
population with crossbreeds comprising nearly 70 percent. 



It is generally recognized that one way to improve the 
performance of the swine industry is through a controlled 
breeding program. Collective breeding, three-way cross 
breeding, back cross breeding and rotatory cross breeding 
are employed, and testing for reproduction and meat pro-
ductivity is widely used. 

Currently, there is a program for the registration of breed-
ing swine. Two classes of breeders, those breeding for 
meat production and those with selected animals used for 
reproduction are recognized by the Swine Breeder's 

Association of Japan. 

Small scale producers make use of agricultural crops as 
feedstuffs for pigs. Vegetable garbage, potatoes, and 
rice bran are every popular. The more well-off farmers 
use, in addition, waste from food factories and formula 
feeds. Most large commercial farms use compounded 
feeds. Nearly a third of the total production of compound-
ed feeds in Japan are used for feeding swine. The feed 
ingredients are mostly imported, so the feed cost ratio in 
swine production is high. The Japanese recognize the 
need to effect a more efficient utilization of formula feeds 
in the production of pork. There is a growing interest in 
the research and development of untapped new resources 
of animal feedstuffs. Treated swine manure is utilized for 
animal feeding. Collective pig raising is occasionally seen; 
these operators are moving to the less populated districts 
which provide more farm area so as to develop collective 
swine farms on a large scale. 

In the Philippines, as in Thailand, or Korea, the concen
tration of swine farms is found around Greater Manila 

and in the maize growing regions. The bulk of pork 

production comes from backyard producers who buy 

weaners or keep a few sows. The government is encourag-

ing small farmers and other small income families to raise 

swine and to organize farm cooperatives and associations, 

The large feed mills for rice and maize have integrated 

swin e a n d p o u lt ry p r o d uc t ion int o th e ir o perat io n s .
 

Commercial farms maintain their own purebred boars and 

sows in addition to different crosses. The selection of high 

quality stock through performance testing is done on a 

limited basis. Small swine producers are generally mis-
informed concerning market prices. Therefore, they sell 
to a middleman, who in turn, resells the pigs to a second 
middleman or to aretail outlet. To help insure a fair 
price to the farmer, the farm cooperatives keep their 
members informed about price movements and relate pig 
prices to feed prices. Large swine producers are able o 
market their pigs directly to slaughter houses, thus 
receiving the maximum return for their swine. 

DISEASES OF SWINE 

The disease problems of economic importance to swine 
production are more or less common to all countries in 
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the region: Internal parasites, swine cholera, swine in
fluenza, FMD, swine erysipelas, transmissible gastroen
teritis, enzootic pneumonia, neonatal colibacillosis, 
atrophic rhinitis, and brucellosis. Many of the more acute 
diseases of epidemiological importance have been largely 
controlled in Southeast Asia with adequate vaccination 

programs. However, economic losses from diseases like 
enzootic pneumonia and parasitism are considerable, but 
do not seem to have been actually assessed in terms of 
monetary loss. There is an urgent need for more swine 

disease research in the region. 

THE FUTURE OF SWINE PRODUCTION
 
IN THAILAND
 

Swine production, in Thailand as in most other countries, 
has five components recognized as necessary for its
 
development. Te;se are, breeding, feeding, nutrition,
 
disease control management, and marketing. They are 
all linked to the different systems of production: back
yard, small farmer level; integrated; semi-intensive and 
large commercial systems. 

Appreciable progress in breed improvement has been
 
achieved in many Southeast Asian countries and many
 
parts of Thailand, but some specific things can be done
 
to make the improved breeds more profitable. These 
include registration of breeding animals, boar perfor
mance testing, selection for meat and carcass qulality,

and growth and feed conversion efficiency.
 

These are not difficult to implement in the large farm
 
set-up. The question is how best these can be adapted
 
to the small scale production system. Breed development
 
has been possible, but adapting the improved breeds
 
to a small farm environment .. feeding, management,
 
disease control, etc. still has a long way to go.
 
Feeding programs and the availability of suitable feeds
 

an d t he a ic i m ro v e ent . No
and reasonable prices needs drastic improvement. No 

doubt the feed mill industry, as a supporting industry
 
to swine production, has brought about some limited
 
changes, but farmers find their prices still far too high, and
 
the mills still have complete control of fixing the cost and 
setting the quality standard of feeds. The commissions 
paid when sales are made through agents affects the 
farmers costs of production. 

The small farmers cannot compete with the large com
mercial farms and ebentually, they will either have to go 
out of business or be satisfied to be the secondaries of 
laige groups, buying and selling only through them. 

The "hog cycle", a periodic high and low cycle in pork 
prices is a familiar occurrence in most countries bringing
hardship for the small farmers, even though they repre
sent the largest single source of supply. This s,. Jation 



arises because he has no control over the market, can-
not coordinate production with demand, and isgenerally 
left to the mercy of the trader and middleman. Alone, he 

has neither strength or the means to fight the system. 

The answer to many of the ills of the small farmer isto 

make him more self-reliant by organizing swine pro-

duction cooperatives with farmers operating these associa-

tions. They would be supported by governmental 
departments in terms of services and credit. The 
establishment of the cooperatives in all swine production 
areas would build a pyramid with a large base of cooper.k-
tive units, and an able body which will control 1) breeding 
and production; 2) feed mill operation and distribution of 

concentrate feed of uniform quality; 3) exert a direct 
influence on the market by regulating the supply; 4) ensure 

nitximum returns for their members pigs; and 5) provide 
members with a package of proven swine technology 
a!lowing for the integration of pig farming into the overall 
jricultural production system and providing expertise 

by training or employing suitable trained people. 

Small farmers' cooperatives are functional in many 
countries, and have been managed with spectacular 
success in the rural dairy sector in India, Bangladesh, and 

to asmall extent in Thailand and Malaysia. 

Some large commercial farms and some feed manufac-
turers have sponsored "swine cooperatives" for small 

holders while maintaining a monopoly over the feed 
supply furnished for the stock and buying the pigs from 
the farmers when ready for market. The farmers have no 

participation in operating these "cooperatives" and their 
role in improving the farmer's economic stability isopen 

to question. In 1978, a small scale swine producers coop-

erative began in Thailand. To be successful, it will need 
support from government and banking organizations. 

A cooperative, entirely owned, managed and supervised 

by the farmers will accomplish the following objectives: 

members will* 	Cooperative Breeding Centers: 
receive their supply of weaner pigs with known 

bilty. 
improvederprducitionbily Teabreed kcnrsd 

imprvedproucton he reeingceners 

with farmer participation will be able to make rapid 

improvement by stock-boar performance and 

progeny testing, selection based on environment 

and genotype, and ;mproved management of 
breeding sows. All these can be introduced at the 
village level. 

* 	 The cooperative will own their own feed mills 

and feed mixing factories, buying local ingredients 

from the members and selling animal feed at no 

profit-no loss. The feeds will be of standardized 
quality, and the members will have direct control
 
over their manufacture.
 

135 

0 	 Monitor the swine market and give members 
current market information. 

0 	 Buy swine from the farmers, undertake to 
regulate the supply sent to market, and provide 
measures to offset the rise or fall in demand. The 
number of swine a member could raise at one time 
could also be determined by the cooperative. 

* 	 The cooperative groups would eventually have 
their own cooperative slaughter houses for pre
paring meat for the market. 

0 	 The cooperatives will provide an efficient extension 
service system for their members. 

0 	 As isnecessary for survival, small farmer cooperatives 
will be able to meet the challenge of the large com

mercial farms. 

Small farmers cooperatives would naturally depend on 

good leadership from among the farmers for their success. 

Training of small holders in cooperative enterprise must 
now become an important objective. Countries which 
have achieved success in rural agricultural cooperatives 
can extend help and advice to others through the ex

change of expertise and by organizing training programs 
for those who are able and interested. 

A REQUEST TO FAO 

An international organization like FAO should examine 
the possibility of organizing such training programs for 
small farmers. 

Even though over the past few years a number of inter

national workshops, seminars, exchange visits, expert
consultations and other activities have taken place in the 

region on dairy production, poultry production, goat 

production, animal diseases and other areas of livestock 

production, there has been, to the best of my knowledge,ltl fotmd oudrtn wn rdcin A 
little effort made to understand swine production. FAO 

has, I believe, a commitment and responsibility to assist 
the small farmers in achieving an improvement in their 

swinf 	 arm erod c in 

I hope the Regional Animal Production And Health 
Officer (RAPHO) and Secretary of FAO/APHCA will 
give this matter due consideration in the light of his own 

long and creditable experience in several fields of live

stock production in the region. 



THE ROLE OF DAIRY ANIMALS IN
 
SOUTHEAST ASIA AND THE PACIFIC
 

Leopoldo S.Castillc' 

College of Agriculture 
Dairy Training and Research Institute, 
University of the Philippines, Los Banos 

In developing countries such as those in this region, the 
importance of milk for human nutrition isalready well 
recognized. But in most cases, if not all, developinq 
countries are slow in implementing a national action 
program to promote the dairy industry. In competition 
for financial and other resources, only those programs 
that produce rapid benefitr to the economy and industry 
of a nation are given top priority. Many governments 
emphasize the production of basic foods. Such isthe 
case with the relatively quick returns from poultry 
and swine production as compared to those from the 
dairy industry, particularly that from milk production 
which requires a large investment and a long lead time. 
Directly related to the present production systems are 
the customs or habits of the people. Although babies 
are fed breast milk and so are usually receiving an 
adequate supply of milk, older children often do not 
get enough milk to meet their dietary requirements 
for many essential nutrients. It is known that the 
milk supply from nursing mothers also has its phy-
siological limit, hence, the need exists for more milk 
from dairy animals such as cattle, carabao (water 
buffalo), goats and other species to meet the nutritional 
requirements of the vulnerable age groups. 

Published information from many countries in this region 
show that milk production isvery low. Indonesia, 
Malaysia, Thailand, Philippines and others are still 
importing their milk requirements. The Philippines, for 
example, produces only about one percent and Sri Lanka 
produces about 49 percent of their daily requirements. 

There is a definite need to increase milk production from 
the various species of dairy animals. Presently, dairy 
cattle are the major source of milk in this region, followed
by water buffalo and goats in that order. A review of the 
literature shows that in Nepal (not of this region) 69 
percent of the total milk production comes from buffalo, 

Professor of Animal Science, College of Agriculture and 

Director, Dairy Training and Research Institute, University 
of the Philippines at Los Banos. 

30 percent from cattle, and goats, and 0.5 percent from 
yaks. In the milk collection program of the Dairy Train
ing and Research Institute at the University of the 
Philippines, Los Banos, about 12 percent of the milk 
gathered from cooperators isfrom carabao and 88 percent 
coming from cattle. The Philippine Bureau of Animal 
Industry (BAI) collects carabao milk from the Sta. Maria, 
Bulacan areas. In this connection, it isdoubtful if 
carabao or water buffalo milk will increase substantially 
because these animals are mainly used for work with 
milk production of secondary importance. Of course, 
the upgrading of carabao with adairy type water buffalo 
will increase milk production substantially. 

Besides the use of dairy animals for work, the culled 
animals and excess bulls and heifers are fattened and 
slaughtered for meat. Excess calves could be fattened 
for veal purposes. This will iprove the beet supply and 
augment the income of dairy farmers. Another important 
role of dairy animals as asource of income isthe produc
tion of breeding animals that can be sold at premium 
prices. 

In addition to the advantages enumerated, there will be 
increased employment and development of rural areassince dairy husbandry ismore appropriate in rural rather 
than semi-urban or urban areas. 

THE PRESENT STATUS OF DAIRY FARMING 

IN SELECTED DEVELOPING COUNTRIES 
IN THIS REGION 

Serious attempts to develop the dairy industry are now 
being made by many countries. An Indonesian expert 
expressed the opinion that this could be the key year
for their dairy industry because of their plans to augment 
their dairy cattle numbers through importation. Perhaps 
a more appropriate phrase is "the decade of the dairy 
industry for ASEAN countries' 

Presented at the APHCA - IF! Workshop, Manila, Philippines, January 22-24, 1980. 
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South Korea eclipsed our efforts with their phenomenal 
dairy development through the importation of Holsteins 
from Canada, the United States, Australia and New 
Zealand. In 1978, the dairy cattle population was 
135,000 producing 321,000 tons of milk. In 1961, milk 
production was 2,600 tons. 

Of the ASEAN countries, Malaysia is improving its milk 
production through avery concerted effort. In addition 
to the 70,000 Local Indian dairy cattle (approximate 
production per cow is450-675 kg in 180- 210 days), 
they are importing thousands of heifers which are cross-
breds of dairy temperate breeds and Indian breeds in 
order to dramatically augment their dairy cattle popula- 
tion. In 1978-79, about 5,500 crossbred Holsteins 
X Sahiwal calves arrived and about 14,500 will arrive 
this year. Hopefully, Malaysia will attain 20 percent self-
sufficiency by 1990. At present, it is producing about 
5 percent Lt 'ha milk it consumes, 

Indonesia has about 85,000 head of dairy cattle nearly 

all of these being in Java and in a few large cities of 
Sumatra. But less than 40 percent are milking. These 
are high grade Holsteins based on original importations 
from the Netherlands and Australia. The average yield is 
about 1400 liters for small holders and 2,500 liters on 
commercial farms in 210-300 days. The government
isnow importing more dairy cattle. 

In Sri Lanka, the Sinhala breed produces 270-450 kg 
milk per lactation while the Friesian X Sinhala cows 
produce 1800-2250 kg per lactation in the "up-country". 

The Jersey X Sinhala or Red Sindhi X Sinhala produces 
1100-1350 kg in the lowlands. Importations of dairy 
temperate breeds were made to improve and increase 
the total number of dairy animals. Unfortunately, some 
reverses occurred. For example, 860 head of imported 
pregnant animals had a high percentage of mortality, 
Those that survived were unproductive. The country 
report stated categorically that pregnant animals should 

Sri Lanka's cattle are raised in the hill country, the mid-
country, the coconut triangle, and the dry zone. It is 
apparent that dairy production issuccessful because 49 
percent of the country's consumption is locally produced. 

Thailand has about 27,000 head of dairy cattle raised in 
the areas that surround large cities. Holstein (Red Danes, 
Brown Swiss, and Jerseys are also found) iscrossed with 
Red Sindhi or Sahiwal to make up the main blood com--
position of their milk producing cows. The average daily 
production is6- 9 kg/day during a 6- 9 month lactation 
period. 

The Philippines recently has enacted into law "The Dairy 
Industry Development Act of 1979" which, hopefully, 

will aggressively promote the industry. The Philippine 
Dairy Corporation attached to the Ministry of Agriculture 
isto be created and will be the guiding government agency 
in providing direction. The Bureau of Animal Industry 
of the Ministry of Agriculture will play the major role in 
dairy development. At present there are obout 3,600 
dairy cattle in the Philippines. There is a National Artificial 
Breeding Center, a project administered by the Bureau of 
Animal Industry for the training of technicians in the 
skills of artificial insemination. There are about six 
training sessions per year. It also provides artificial 
insemination services to dairy farmers. 

The Philippine government, through the Asian Develop
ment Bank-International Fund for Agricultural Develop
ment, has commissioned a team to look into the national 
dairy development program. The team submitted its 
interim report for Phase I to the Minister of Agriculture 
in December, 1979. Phase II will be studied starting next 

month (February, 1980). 

The emphasis of the national dairy development program 
isto assist the small-holder dairy farmers to improve 
their production system and increase personal income, 
This will be coupled with a massive upgrading of local 

cattle and carabao stock. Artificial insemination and 
natural breeding will be utilized. A limited importation 
of dairy crossbreds (temperate dairy breeds X Sahiwal) 

as well as purebreds will he included. Furthermore, 
private commercial dairy herds will be encouraged and 
supported by the government. Hopefully, 20 percent 

sufficiency in milk inten years will be attained. At this 
stage, it is quite definite that the government will not 
import pregnant animals. 

The experience of the Dairy Training and Research Insti
tute (DTRI) on these aspects although in a limited scale 
might be of interest. The Milk Collection Program, of the 
Dairy Training and Research Institute promotes herd 
implovement through artificial insemination and natural 
breeding. Originally, it relied solely on the former method 
but its success of about 18 percent among backyard 
farmers was discouragingly low. To ameliorate the sit
uation, improved bulls from the Institute were distributed 
to the farmers. This resulted in about a 47 percent 
success in terms of calves born and cows exhibiting signs 
of pregnancy after rectal palpation. However, there are a 
few drop-outs among the bull caretakers. because the 
share of the breeding fee was too low. This was corrected 
by the equal sharing of the increase in weight of the bull 
from the time the caretaker received the bull until the 
time it was withdrawn at about the end of the third year. 
The Institute pays the caretaker for his share of the live
weight gain made during this period. Furthermore, all 

the breeding fees were retained by the caretaker. But 
it appears these incentives are not enough since there are 
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occasionally a few drop-outs. Some failures resulted 
from the improper care of the bull by the caretaker. One 
instance, the Institute overlooked the fact that one bull 
was chosen by a farmer for his attractive physical appear-
ance. The semen quality of the bull was poor, however, 
After one year, none of the females bred became pregnant. 
This caused a great deal of dissatisfaction amorig the 
farmers in the barrio. 

A cooperative action-research project undertaken by the 
Bureau of Animal Industry, the Development Bank of 

the Philippines, and DTRI was the importation of a plane 
load of pregnant Holsteins for ten semi-commercialfarms located at about 1000 feet above sea level. Con-
firm loctedSri Laoutepee e rea eel. o 2Tof irm ing the Sri Lan k a e x perienc e , the re w ere abo ut 28 
percent abortions and stillbirths in the first pregnancy. 
This, however, dropped to about 6.8 percent in the 
second pregnancy. In two years, the mortality was about 
4.4 percent per year but none in the third year. In spite 
of these drawbacks, the cows produced an average of 
8.3 kg milk/day in 335 days of lactation. Production for 
second calve heifers improved to 10.8 kg/day average 

during a 256 day lectation period, 


The high abortion rate could be attributed to poor 

transport conditions and management. Although 

abortion can be drastically reduced, aconsiderable 

amount of risk is still there. Recently, however,
 
(1979), the San Miguel Corporation importel 65 pedi
greed pregnant heifers by plane without any abortion or
 
mortality.
 

In DTRI's integrated dairy goat project, a cooperative
 
undertaking of the Asia Foundation and the Heifer
 
International, dairy goats were dispersed to farm
 
cooperatives. There was about 55 percent mortality of
 
the original stock due to the unfavorable weather in 1978.
 
Four typhoons out of 20 hit the area. Some goat houses
 
along the Laguna de Bay (lake) were submerged. Since 
some of the dairy goat farmers were also fishermen; goats
 
were secondary in importance to fishing. When typhioons
 
destroy fishpens, fishing becomes very lucrative because
 
fish escape from the broken pens.
 

Through DTR I's extension program, farmers in coopera
tives are encouraged to buy pregnant cull goats. Six out 
of 17 that finished their lactation, the average production 
per day was 6.11 kg at the farmers' level compared to 
5.87 kg at the Institute. The personalized care and 
management given by the farmers could be an important 
factor. 

In cooperation with the Bureau of Animal Industry's 
provincial veterinarian of Rizal, the Institute trained para 
veterinarians (barefoot veterinarians). In connection with 
this project, veterinary drugs donated by various companies 
and individuals are sold at cost to the farmers at the barrio 
pharmacy store managed by pharmacy aides. 
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NON-DAIRY CONCERNS 
FOR RURAL DEVELOPMENT 

Along with dairy development strategies in the MCP are 
some projects designed to improve the quality of life of 
farmers in the depressed barrios of Jala-jala, Rizal. 
Among these are the nutrition project for pre-school 
children. There are also barefoot doctors (barrio health 

workers) and pha:macy aides in the barrios. The pharmacy
in the barrio is also stocked with medicines donated by 
various organizations. 

Sewing classes are conducted to help train the housewives. 
improve potable water, ten plastic pumps were installedata Jala-jala,a a l Rizal by theh Institute of Smallj , R z l b n t t f S S a e It a l Scale' Indus--d s 

tries at the University of the Philippines with funds re
ceived from the International Development Research 
Center of Canada. The Institute of Small Scale Industries 
will test the feasibility of using PVC pipe and pumps. 

Another non-dairy activity is the family planning project 
of the Milk Collection Program. At present, there are 
slightly over 200 tubal ligatees. About 45 of these were 

suggested by the ligatees themselves, not by the DTRI 
Training Associate. But in this area there are only two 
vasectomized males! 



INTEGRATION OF ANIMAL AND CROP 
PRODUCTION IN SOUTHEAST ASIA 

Emil Q. Javier, Cledualdo B. Perez, Jr. and 
Arsenio D. Calub l 

University of the Philippines 
Los Banos, Laguna, Philippines 

SUMMARY 

Most small farm holdings in Southeast Asia will continue 
to depend on animal power. Likewise, prospects for more 
intensive farming are complementary to increased live
stock production through the better use of crop residues 
and integration of fodder into cropping systems. 

An example is the growing of Leucaena hedgerows, 
especially in upland and hilly areas. Traditional inter-
cropping in selected areas of the Philippines, as borne out 
by e'periments, shows that the Leucaena leaves used as 
fertilizer could sustain high yields of corn and other 
annual crops plus provide some left-over for supporting 
10 goats per hectare. Even in home lots with limited 
space, Leucaena planted 8-10 cm apart could form a 
living fence to keep loose animals from other forage and/ 
or vegetable crops. A 200-m hedge row yields 10 kg of 
fresh herbage if 3.64 linear meters are harvested daily. 
It will therefore be a self-perpetuating source, providing 
one-third the forage requirement for a 250 kg steer, 

Even for traditional crops like rice, maize and tabacco, 
many annual legumes are suitable for intercropping to 
yield either or both grains and fodder. These are Vigna, 
Glycine, Dolichos, Phaseolus and Cajanus. One noted 
intercropping advocate at UPLB is anticipating wider use 
of irrigated and rain-fed rice fields after the second crop. 
Short-season rice varieties are making it possible to 
harvest a second crop after barely 200 days, leaving 165 
more days for a third crop. These legumes and even 
fast-growing grasses merit study. 

Professor of Agronomy and Chancellor; Professor of Animal 

Science and Dean, College of Agriculture; and Assistant Pro-
fessor of Animal Science, University of the Philippines at Los 
Banos (UPLB). 

An integrated farming system involving coconut, fodder 

and ruminant livestock offers tremendous potential for 
increasing animal protein production and rural family 
income in the region. 

Such a fodder-livestock integration need not be limited 
to cattle and commercial swine and poultry breeds. In 
fact, for the short-run, indigenous or native goats, 
chickens, pigs, and perhaps even ducks, might have a 
more immediately beneficial impact. This isbecause such 
native animals are adaptable and require less and cheaper 
feeds. Veterinary care would also have to be provided. 
Success with small animals isforeseen as a way to in
crease animal protein intake by the lower-income 
bracket of the populace. 

INTRODUCTION 

Subsistence crop farming still dominates agriculture in 
the developing countries of Southeast Asia. In most 
instances, livestock isonly a minor component of the 
farming systems; the main source of livelihood is the 
growing of staples and other cash crops. Livestock serve 
the secondary roles as: farm power and transport, 
occasional sources of meat and milk, and liquid assets 
that can be disposed of for cash during times of need. 

To increase livestock numbers on rnail farms, fodder 
crops should be grown as perennial stands and/or as 
annuals in rotation or intercropped with the traditional 
major crops. This would provide more nutritious forages 
to support more animals and thereby sustain a higher 
plane of livestock productivity. 

A more intensive integration of fodder production, and 
therefore, livestock into cropping systems is desirable 
for a number of reasons: 

0 To augment the supply of badly needed farm power, 

Presented at the AP1HCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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" To make more efficient use of ui deremployed farm 
labor, 

* To make more efficient use of farm by-products 
and crop residues, 

" 	 To make more efficient use of soil, wa'er and 

sunlight, 


" 	 To moderate the risks associated with crop 
monoculture, and most importantly as a consequence, 

* 	 To increase rural family income. 

There is another reason - to produce more meat and milk 
for better human nutrition. However, as long as the 
purchasing power of the broader base of human society, 
which in the developing countries are the farmers -pro-
ducers themselves, is low, the meat and milk they 
produce will usually be sold for more needed cash and 
go to the more affluent sectors of the population or to 

the export market. 


Increased consumption by the farmer's family is better 
assured when he is able to raise more goats, native chick-ens, swine and perhaps ducks. It istimely to devote 
enseawine attntin
pr ads oduction y thdeten 
increasing attention towards production of such indigen-
ous or native animals. These "unimproved" animals 
thrive on farmyard left-over feeds and residues, weed 
seeds, and the like. Supplemental feeds like maize, rice 
grain, sorghum, cassava, etc. are minimal. 

Adequate disease and parasite control could also substan-
tially increase pi oduction. The same stimulus could also 
encourage small farmers to include more feeds and fodder 
into the farming systems, 

In Southeast Asia, water buffalo and cattle are raised 

mainly for draft purposes, i.e. for land preparation and 
transport. Water buffalo are the preferred beasts of bur-
den in lowland rice paddies, whereas cattle are preferred 
in upland or dryland farms. 

The lack of farm power as a constraint to productivity 
in small farms has been pointed out by Swaminathan 
(1973) as cited by Lall (1976). "Inadequacy of power 
is one of the basic causes of our (India's) inability to 
improve the efficiency of farming through timely agri-
cultural operations ....Animals contribute over 28 
million h.p. of energy per day for agricultural operations 
in India. To produce a yield of two tons per hectare, 
the average power requirement would be about 0.75 
h.p. per day. However, the current power availability 

including those provided by man, animals, tractors and 
power tillers comes to only 0.30 h.p. per hectare." 

In the Philippines and Thailand, up to 27 percent of the 
farms having less than 2 hectares have only hand labor 
(Banta 1973). If we include all farms, 18 percent have 
no access to animal or machine power. The rationale, 
therefore, for the integration of forages no'd livestock in 
small farm systems could be justified even solely on the 
basis of a need for more livestock power to cultivata 
crops, especially as agriculture shifts to more intensive 
cropping patterns.
 
The non-availabilit, 
 and/or timeliness of labor is a iimit
ing factor in the adoption of multiple cropping. Banta
 
(1973) in an assessment of power sources for multiple
 
cropping, pointed out that on an average sized Philippine 
rice farm, assuming throe able-bodied men are providing 
labor, 78 percent of the land is in production on a year 
round basis. With three men and a carabao (water buffalo), 
the land in production increases to 84 percent; and when 
a hand tractor is employed, the amount of land in produc
tion increases to 93 percent. 

fIert ha, r a lon o come, most of thvery small farmers must depend on animal power. This is 
increasingly true when the bleak prospect for fossilbased fuel are considered. As one farmer puts it, "Our 

animals do not need spare parts and neither do they rust
 
or eat oil."
 
Animal power should also be given more serious consid
eration among alternative energy sources. After all, aside 
from land cultivation, draft animals are still indispensable 
in developing countries, especially where roads are either 
lacking or poorly maintained and impassable by motor 
vehicles. In the Philippines, oxen-drawn carts are virtually 

irreplaceable for in-field transport of sugarcane during the 
rainy months.ponies are For coconuts grown on hillsides, nativeused to cart the harvest to assembly points 

where it is loaded into trucks. Such ponies use two rattanbaskets hung from their backs. 

In India, it is estimated that 15 million oxen are used to
 
pull animal-drawn vehicles (Christian Science Monitor,
 
1979). Likewise, the estimate is that two-thirds of 
rural transport of goods is by animal drawn vehicles. 
Animal power can also be used to generate electricity. 
Even in the absence of workable animal-drawn generators, 
India's case is challenging. The Christian Science Monitor 
estimates that India's 80 million work animals provide 
approximately 40 million horse power. This is equivalent 
to roughly 30,000 megawatts, which is more than the 
presently installed electrical power capacity in India. Thus, 
utilizing even a fraction of such power to generate elec
tricity has important economic implications for India and 
other Asian countries. 

140 



MORE EFFICIENT USE OF 
UNDEREMPLOYED FARM LABOR 

Under-employment is a chronic problem in the countryside. 
For example, in a nationwide suivey of maize growers in 
the Philippines, the average farm operator was idle on the 
average of 2.3 months each year. The farmer's wife and 
other family members likewise had plenty of time to 
spare (Table 1). 

TABLE 1 Employment in Philippine Maize Farms 
(From Banta and Frio, 1974) 

Months/Year 

Item On- Farm Off-Farm Idle
 

Farmer/Operator 8.2 1.5 2.3 

Wife 4.5 .....- ..... 

Family labor 16.2 4.7 12.0 

These hours could be gainfully employed in the gathering, 
cutting and hauling of fodders; tethering or pasturing; 
milking and other livestock chores. Since these activities 

are light work, children, older folks and women could ---

easily perform these function. Moreover, the demand 

for labor for such activities is relatively uniform through-
out the year, unlike the extremely seasonal requirements 
of cereals and other cash crops. 

MORE EFFICIENT USE OF FARM 


BY-PRODUCTS AND CROP RESIDUES
 

Farm by-products and cropping residues are commonly 

available feedstuffs on small farms (Table 2). The available 

feed resources increase further with intensive cropping. 

TABLE 2 Livestock Feeds From Various Crops 

(From Banta, 1972) 

Crop Product Yield/ha 

Sweet maize Non-marketable ears 3,000-20,800 pieces 

Stovers 8.0 - 29.0 tons 
Sweet potato Non-marketable roots 1.8 5.8 tons 

Tops 13.0 - 31.2 tons 

Cowpea Vines 2.0 - 15.0 tons 

Mungo Vines 1.2 - 2.0 tons 

SoyL,;!an Hay 1.9 - 2.0 tons 

Sorghum Stalks 16.0 - 28.4 tons 

The potential to use rather than waste these cropping 

residues was dramatically demonstrated in a study of 11 

irrigated multiple cropping systems in the Philippines. 
On the average, 60 percent of the total digestible pro
tzin and 64 percent of the total digestible non-protein 
nutrients produced by the different cropping patterns 
had no market value (Table 3, Banta, 1972). We must 
select or develop varieties with higher marketable indexes 
or utilize by-products more efficiently by some means 

such as feed for ruminant livestock. 

TABLE 3 Non-marketable Digestible Nutrient 
Production From 11 Irrigated Cropping Systems (kg/ha) 

(From Banta, 1972) 

Total 
Total Percent Non Protein Percent 

Sys- Digestible Non- Digestible Non

tem Protein marketable Nutrient marketable 

A 920 71 14,900 61 

B 820 64 12,900 59 

C 670 36 6,600 53 

D 1,260 60 11,800 62 

E 720 71 6,700 68 

F- 750 74 8,000 63 

G 810 37 17,000 76 

H 1,000 57 16,600 75 

I 1,080 80 16,800 77 

J 770 39 10,200 63 

K 620 69 8,200 71 

Avg. 
g 

856 6
60 

171
11,791 

666 

MORE EFFICIENT USE OF PHYSICAL
 
FACTORS OF
 

AGRICULTURAL PRODUCTION
 

Fodders, particularly when planted as rotation crops, as 
relay crops and as intercrops, allow for a more efficient 
use of physical factors of agricultural production such as 

sunlight, moisture and soil fertility. Most cereal crops 

mature in 90 to 120 days. The crop canopy does not 
close in until 45 to 60 days after planting. Fast growing 

legume forages may be grown as intercrops during the 
first 45 to 60 days to exploit the available sunlight with

out adversely affecting the yield of the main crop. 

In monsoonal climates, when the rainy season ends la', 
very often there is sufficient residual moisture in the soi! 

to support an early maturing crop after the main season 

crop is harvested. Since forage crops are not grown for 

seed, the risk of crop failure is less. In fact with deep

rooted forage legumes, crop productivity is extended well 
into the dry season. 
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The incorporation of forage legumes in the cropping 
system raises the effective nitrogen level in the system,
particularly if manure and urine are collected and plowed 
back. Moreover, the deep-rooted legume fodders are
able to tap soil nutrients in the deeper soil profiles and 
hclp ther- recycle again as manure and urine, 

LIVESTOCK AS A FORM OF FARM INSURANCE 

Livestock and fodder crops could moderate the risks 
associated with monoculture cropping. Droughts, 
floods, typhoons, diseases, insect pests and pricumanipulation afflict farmers, big or small, all over the 
world. Income from livestock could cushion the effects 
of a major crop or price failure. In seasons when crops 
fail to flower or to fruit, they can be salvaged as livestockfeed. 

INCREASING RURAL FAMILY INCOMES 

In the final analysis, the objective isto increase the 
income of rural families which in most developing

countries represent the bottom economic half of 

soctlty. Whether the income isobtained from crops,livestock, cottage industries or any combinations thereof, 
issecondary. In developing countries where rural dairy
schemes are being implemented, a farmer may find it more advantageous to switch from cereals to fodder 
crops and milk animals. In fact, for landless laborers and 
farmers with very little land, dairying isthe only way to 
make a living. 

Livestock and fodder crops may compete with, complement, or supplement crop production. The relationship

isdetermined primarily by yield factors and pricing. 
 The 

optimum mix of crops and livestock will vary with time 

and place and from farmer to farmer. But other factors 

are also operating. We have shown in experiments that 

a rice farmer in the central plains of Luzon, Philippines,

will make more money if he fattened eight steers on a 

hectare of aquatic paragrass than if he raises two crops

of high yielding rice. It is doubtful if many farmers will 
take us up on that. 

ANNUAL LEGUME FODDERS ASRATINALCROP ANDNERCASEROTATION CROPS AND INTERCROPS 

Many tropical annual legumes are suitable fodder crops
for rotation and intercropping. Species belonging to thegenera Vigna, Glycine, Dolichos, Phaseolus, Cajanus,
Stizolobium, etc. are being used to varying degrees. 
Unfortunately, present plant breeding programs more 
often emphasize grain or green pod yield than to herbage
yield. An exception is at the Indian Grassland and Fodder 

Research Institute, where improvement programs are 
underway for forage cowpea, forage velvet bean and 
forage pigeon pea (Magoon et al. 1973, 1974). 

Pigeon pea (Cajanus cajan) isa big seeded, fast growing
legume being used both as a source of grain and fodder. 
A dual purpose, variety planted in the Philippines at a
density of 500,000 plants/ha gave yields of 10, 20 and78 tons green fodder/ha at 60, 90 and 120 da'Is after 
planting (Table 4, Movillion etal. 1975). Crude protein
and in vitro digestibility of the fodder obtained were 
sufficient to sustain high livestock production. 

TABLE 4 Herbage and Crude Protein and Digestibility 
of Cajanus Cajan (Movillion et al. 1975) 
ofCaanus __ajan_(Movilionetal._1975) 

Fresh Crude Protein Yield IVDMDAge at Herbage
 

Harvest Yield (kg/ha) (kg/ha) (kg/ha)(days) (T/ha) Leaves Stems Total Leaves Stems(%) (%) 

60 10.3 356 104 460 64.2 46.9 
90 20.3 477 224 701 60.3 46.0 

120 78.3 1,731 836 2,567 57.4 45.9 

Avg. 36.3 855 388 1,243 60.6 46.2 

Soybean fodder intercropped with maize need not 
adversely affect the yield of the main crop either as green
maize or as grain (Furoc et al. 1977; Furoc, 1978). In
 
fact, in our experiments, the maize alone treatments had
 
lower yield than the intercropped treatments. 

In a green maize/soybean fodder experiment, we found an 
intercrop population of 400,000 plants/hectare and a 
harvest date of 40 days (from among a range of dates of 
20, 40 and 60 days) to be a practical combination. The 
soybean fodder had a crude protein content of 33 percent 
on a dry basis, and an IVDMD of 64 percent. The outputs
from a green maize/fodder soybean mixed crop is shown 
in Table 5. The green maize crop received 80-30-30 kg
N-P20 5-K2 O/ha and the soybean intercrop, 35 kg P2 05 / 
ha. 

TABLE 5 Outputs From a Green Maize/Fodder Soybean
Mixed Crop (Furoc et al. 1977) 

Output(Tons/ha) Wet Season Dry Season 

Marketable green maize 6.28 5.36 
Non-marketable green maize 0.86 1.01 
Fresh maize stover 12.1 16.1 
Soybean fodder 9.4 3.41 
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Competition index, defined as the ratio of the yield of a 
species in a mixture and the yield of the species in a pure 
stand, is a measure of the effect of a companion crop on 
the main crop. If the index is greater than 1.0, the com-
panion crop is beneficial to the main crop. At 30, 50 and 
70 days to harvest of the soybe:in intercrop we obtained 
competition indexes of 1.35, 1.30 and 1.16 in a grain 
maize/soybean fodder experiment (Furoc, 1978). 

FORAGES FROM PURE STANDS AND 
FODDER CROPPING PATTERNS 

Tropical forages are capable of high herbage production 

when given sufficient moisture and fertilizers. In the
 
Philippines, pure stands of napier, guinea and paragrass 

cut every 49days and fertilized moderately with 200 kg 

nitrogen produce 15 to 20 tons dry matter/ha/year. 

Yields of 30 to 35 tons DM/ha/year are obtained with 

higher levels of fertilization and with irrigation during 

the dry season, 


The fodder potential of the more productive fodder 


cropping patterns in India are Shown in Table 6
 
(Mannikar and Shukla, 1974). Given an average range 

of 1,000 to 2,800 quintals green fodder/hectare/year, 

these cropping patterns are capable of supporting 6 to 


17 lactating cows throughout the year. 

TABLE 6 Fodder Potential of Some of the More 

Productive Fodder Cropping Patterns in India 

(From Mannikar and Shukla, 1974) 


Green Fodder 
Cropping Pattern *(quintals/ha/year) 

Berseem/Japan Sarson - Hybrid 2863 q 

Napier/Cowpea** 


Berseem/Japan Sarson- Maize! 1746 q 

Cowpea - Fodder Sorghum/Cowpea 

Hybrid Napier/Maize/Cowpea -Hybrid 2350 q 
Napier/Berseem/Mustard 

Hybrid Napier/Lucerne 2100 q 

Dry Matter 
(tons/ha/year) 

Sorghum - Berseem - Bajra 42.95 T 
Maize/Cowpea - Berseem - Bajra 32.10 T 
Sorghum - Berseem - Maize/Cowpea 33.39 T 

Quintal = 100 kg. 
Berseem intercropped with Japan Sarson is the first crop; 

Hybrid Napier intercropped with cowpea is the second crop.
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Leucaena Leucocephala 

Leucaena leucocephala, a tree legume, is now widely 
distributed in Southeast Asia. It has many uses as 
fuelwood, fodder for livestock, leaf meal for poultry and 
swine rations, and its seeds have a place in native h-ndi
crafts. Strongly arboreal types from Central America are 
very fast growing and can produce high tonnages of fodder 
and wood. 

The effect of cutting height and cutting frequency on the 
fodder yields of Leucaena planted in hedgerows three 
meters apart are shown in Table 7. There were no signifi
cant differences among frequencies of cutting. More 

tonnage was obtained with tall hedgerows (3.0 meters)

than short ones (cut back to 15 cm).
 

conceptualizedfrnsy n h icheLuaea 
coui be grown as hedgerows, and harvested at intervals
 
for feeding to livestock, with the livestock manure re
cycled to maize planted in rows between the Leucaena
 
hedge rows. The management factors that will most
 
obviously influence the productivity of the system are
 
spacing of hedgerows, cutting frequency, cutting height
 
and fertilization.
 

TABLE 7 Dry Matter Yields of Leucaena, Harvested at
 
Different Cutting Heights and Frequencies, tons/ha/yedr
 
(Mendoza et al. 1976)
 

Stubble Frequency (wveeks)
 
Height 8 12 16 Mean
 

0.15 meter 11.00 9.54 11.49 10.68 

1.50 meter 17.82 14.34 15.18 15.78 
3.00 meter 24.07 22.80 23.97 23.61
 
Mean 17.62 15.56 16.88 16.69
 

However, the labor required for manual harvesting of the 

tall hedgerows was excessive (Table 8). Moreover, the 
tall hedgerows restricted sunlight from reaching the maize 
intercrop. Cutting back the Leucaena to a low height 
(15 cm) was a more practical alternative. 

TABLE 8 Labor Costs of Producing Leucaena Fodder 
as Affected by Cutting Height (Mendoza et al. 1976) 

Labor 
Height man-days/ Dry matter Labor/Ton DM 
meter ha/year tons/ha/year man-days/ton 

0.15 70.0 10.68 6.55 
1.50 363.0 15.78 23.00 
3.00 617.6 23.61 26.16 



The Leuc:jena branches were cut back with machetes. 
Only the leaves and soft stems with 5 mm. diameter or 
less were weighed. The material harvested had an average 
crude protein content of 20.0 percent and an IVDMD 
value of 71.2 percent. 

A cut- back height of 15 cm averaged 1,972 kg of crude 

protein in the Leucaena herbage per hectare per year. 

Expressed in elemental nitrogen, this is equivalent to 

315 kg N/ha/year available for green manuring. If the 

herbage is first fed to livestock and the manure returned
 
to the land, the amount of nitrogen as fertilizer available 

should still be far more than the minimal 30 kg nitro-

gen/maize crop recommended by the Philippine maize
 
program. In fact, most maize crops in the Philippines 

do not receive nitrogen. 


If the hedgerows are planted along the contours, there 

will be long-term effects as far as soil and water conser-

vation isconcerned. Lastly, the L.eucaena stumps could 

be a source of firewood for kitchen use. 


In the work of Alferez et al. (1979), Leucaena were 
planted 8 cm apart either in single hedgerows 2 m 
apart or in triple hedgerows with 0.5 m between rows 
and spaced 4 m apart. Fresh herbage yield was 10-13 
tons per ha per 3-4 months regrowth. 

Maize plants between the Leucaena hedgerows were 
fertilized by the herbage at planting time and top-
dressed with the Leucaena regrowth after one month, 

The Leucaena isestimated to have incorporated into 
the soil 100-133 kg N per ha at planting time and 20
33 kg N as top dressing. Growth of the maize crop 
was comparable if not better than those fertilized at-40 NPK a. daathe ate of 0-4per iel w ichTABLE 

NKperthe ate f 9040-4 a. Yeld ata hichI 
still strongly supports the growth advantage are still 
being obtained as of this writing. 

The workers have estimated that at 10-13 tons fresh 
herbage every four months, animals can be fed along 
with fertilizinq the maize crop. For instance, 10 goats, 
consuming 1.66 kg of fresh Leucaena herbage plus grass 
roughage, need only two tons Leucaena per month. 
The remaining 8-10 tons could still provide 80-100 
kg N to the corn crop. 

As fer:ilizer for lowland rice, Leucaena, applied at 1.5 
tons dry leaves/ha, produced grain yields equivalent to 
those fertilized with 60-120 kg N/ha from 6-12 bag.s 
of ammonium sulfate. The leaves were incorporated
into the soil during land preparation prior to planting 
and at certain stages of the rice growth. 
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During the dry season, at the rate of 90 kg N/ha, rice 
varieties, IR-42 and IR-36, yielded from 5.5 to 7.28 
tons/ha vs. 4.49 and 4.44 tons for the unfertilized 
plots (Table 9). 

TABLE 9 Grain Yield of Two Lowland RiceVarieties 
as Influenced by Split Application of Ipil-Ipil Leaves 
Fertilizer at the Rate of 90 kg N Per Hectare, Dry 
Season, 1979 

Split application Variety 
of ipil-ipil leaves IR-42 IR-36 Mean 

tons per hectare 
Control (without fertilizer) 4.49 4.44 4.47 
2/3 at 2 WBTa and 1/3 i.t Plb 5.89 5.50 5.70
2/3 at 2 WBTa and 1/3 at 20 7.28 5.57 6.43 

DATc 
2/3 at 0 DATc and 1/3 at PIb 7.10 5.25 6.18 
1/2 at 2 WBTa and 1/2 at 20 6.38 5.30 5.84 

DATc 
MEAN 6.23 5.21 

aWBT -Weeks before transplanting
 
bPI - Panicle Initiation
 
c DAT - Days after transplanting
 

In the wet season, yield of Le,,caena fertilized rice did not 
differ significantly from those of rice fertilized with
 
ammonium sulfate (Table 10). The two rice varieties
 
yielded from 6.81 to 7.32 tons/ha, vs. 7.16 tons for
 
ammonium sulfate fertilized and 4.24 tons for unfertilized 
plots, respectively. 

10 Grain Yield (tons/ha) of Rice Varieties of
 
R- 26 and IR- 42 Plants as Affected by Time of Ipil
i- an Rpplant as e T f 

Ipil Leaf Application. Wet Season, 1979 

IR-36 IR-42 
Time of 60 kg 120 kg 60 kg 120 kg MEAN 
application N/ha N/ha N/ha N/ha 
3 WBT 5.72 7.18 6.60 7.74 6 .81a 
2 WBT 5.24 6.39 8.64 8.53 7 20a 

a1WBT 7.2 7.19 7.6 7.50 7.2 
1WBT 7.02 7.19 7.56 7.50 7 .32 a 
0 DAT 5.73 6.20 7.70 8.720 DAT 6.20 6.93 7.73 7.81 7 .08 a 

7 .1 6 a 

(ammonium sulfate)

0 control 4.00 3.47 4.94 4.56
 

MEAN 5.65 6.22 7.20 7.48 

a,b Means with different superscripts are significantly different 
(P<.05). 



----------------- 

Translated to the limited space in a backyard, the 
Leucaena hedgerow could be planted as a living fence-
I;ne for the home lot and/or to keep stray animals from 
perennial forage grasses and legumes. Drilled at 8-10 
cm apart and initially harvested after ten months, a 
12 m hedge row at UPBL is yielding 2.75 kg of fresh 
leaves and pencil-sized twigs per linear meter per 60 
day harvest without fertilizer. Thus, to provide 10 
kg fresh herbage daily, 3.64 linear meters have to be 
harvested. This amount is enough to comprise 1/3 

of the total ration for a 250 kg steer, consuming dry 
matter at 2.5 percent of its live weight. A 218 cm fence

line being harvested at a daily rate of 3.64 m will recover 
its growth every 60 days. 

A pilot project in the villages being done by UPLB is 

attempting to encourage farmers to plant Leucaena, 

Cajanus, Centrosema, Siratro and Stylo. The most 
critical problem encountered was the need to protect the 

forage during seedling stage. From such experience, Leu-

caena should be established first, to form a living fence 

either for home lot or for a garden. Hedgerows or double 

rows may be drilled, or planted every 0.2-0.5 m or even 

farther apart. The first harvest should be made 8-12 
months after planting in order to allow for good root 

development. Harvesting should be done at 1.3 m 

height from the ground, and branches cut back every 

subsequent harvest. 

INTEGRATING CATTLE AND GOAT 
RAISING WITH COCONUTS 

The main coconut producing countries in the region 

account for 4.6 million ha, including the Philippines 

(2.1 million ha), Sri Lanka (0.445 million ha), Thailand
 
(0.272 million ha), West Malaysia (0.211 million ha), 


India (0.648 million ha) and Indonesia (1 million ha) 


(De Guzman, 1974). Traditionally, cattle, water buffalo 


and goats are raised under coconuts on a wide range of 

vegetaticn from small trees, shrubs, legumes and grasses. 


By introducing shade tolerant grasses like guinea and para, 


as well as legumes like centrosema and siratro, carrying 

capacity can be increased. Experience in Mindanao,
 
Philippines, has made possible the grazing of two mature
 

cattle (animal unit) per hectare. 


The amount of light reaching the ground vegetation, and 

rainfall are the two important limitations. Santhirasegaram 

(1964), as cited by Appadurai, suggested that under a 

mdture ztand (coconut) planted 8 x 8 m, about 52 per-
cent of the light reaches the ground. In a newly established 

plantation, little competition is offered by the young 
coconuts. Light decreases with increasing age of the trees 
up to 10 years, and thereafter increases again and is 

maximum after the plantation is about 20 years old. 
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Data from the Philippines also show that cultivation 
increases the yield of coconuts (Felizardo, 1971). Thus, 
pasture establishment is justifiable on the basis of the 
benefit derived from the cultivation alone. 

TABLE 11 Effect of Cultivation on the Annual 
Yield of Coconuts 

Laguna Quezon 

Treatment (years) 1 2 1 3 5 

nuts/palm..................
 

Control 7 9 30 34 35 

Dug or plowed 14 20 35 50 47 

Little work is being done to document the profitability and 

competition for nutrients of coconut and cattle. One such 

project between the ASPAC-FFTC and the Applied 

Scientific Research Corporation of Thailand showed pro

fitability of the integration. In Sri Lanka, 7-8 mature 

sheep or goats per hectare were grazed under coconut at 

Mahaberiatenne (Appadurai, 1968). 

Half of the 4.6 million ha devoted to coconuts in the 
region could, when stocked at 1 A.U. per ha, carry 2.3 
million A.U. which is about half the cattle and carabao 

population in the Philippines. Conservative estimates 

place carrying capacity under improved coconut pastures 
at 2 A.U./ha. The Development Bank of Philippines has 

also seen fit to finance so-called "coco-beef" projects 

under an IBRD financing facility. 

Other intercropping approaches have identified suitable 

annual and perennial crops under coconuts. For instance, 

in Laguna and Batangas provinces, lanzon fruits yield a 

higher income than the "main" coconut harvest. Promis

ing annuals include cassava, sweet potato, sorghum, ginger 

and peanuts. Residues from such crops would further 

support a limited number of livestock. 

DEVELOPMENT OF YEAR-ROUND 
FEEDING SYSTEMS 

Seasonal Distribution 

The total feed potential, computed on an annual basis, is 
more than sufficient to double and perhaps even treble the 

existing livestock populations in most small farms. Fodder 
crops, particularly leguminous ones, could be integrated 
with existing cropping systems as intercrops, relay crops 

and rotation crops without unduly upsetting the regular 



cropping patterns. Crop residues such as rice straw, maize 
stover, non-marketable green maize, sweet potato vines, 
undersized or damaged root crops and empty legume 
pods are produced seasonally in abundance. Where 
cropping is not intensive, weeds from crop fields and 
fallowed land provide regular sources of feed. When
regular sources fail, bananas, bamboos and other trees 
and shrubs could be utilized, 

While total dry matter production is sufficient, many of 
the feeds are only seasonally available, farmers must 
find ways to economically conserve them. Rice straw, 
maize stover and empty legume pods are dry and could 
be stored without difficulty. Other feeds could be 
conserved by drying or as silage. Staggering the planting 
dates of regular crops could further help even out feed
 
availability, but there are climatic and economic 

limitations to such practices. 


Feed Quality 

The other obvious problem is that of feed quality. 
Straws and stovers have low feeding value and have to be 
supplemented with high quality green fodders, hay, and 
concentrates. 

Year-Round Feeding System in Batangas, Philippines 

How are livestock fed year-round on small farms? The

graph of Moog (1974) of livestock feeding practices in 

Batangas, Philippines shows one way (Figure 1). Weeds 

maize stover and Leucaena fodder are available practically

all year round. Other feeds are seasonal. Not indicated 

are periodic supplies of rice bran from the farmer's rice 

mills and occasional purchases of molasses, 


Rice S',..!w Based Feeding Systems 

Readily available rice straw has been the subject of many 

feeding experiments in many countries. Studies in the 

Philippines, as elsewhere, show that a ration of rice straw 

alone or rice straw plus molasses-urea is unsatisfactory 

(Natural and Perez 1975). 
 Urea alone cannot suffice as 
the source of nitrogen in a ration consisting of poor 
quality roughage and molasses. Copra meal, aside from 
being an energy feed, seems to partially meet the nec-
essary requirements of a protein supplement for rumin
ants. Elsewhere, Preston (1972) demonstrated that fish 
meal is an excellent supplement for cattle on high mol-
asses rations. But fish meal is expensive to feed to cattle 
in the Philippines and many other countries, 

Most recent results indicate that a ration of 40 percent 
rice straw 50 percent fresh Leucaena leaves (dry basis) 
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and 10 percent rice bran/copra meal mixture cou!d be a 
practical on-farm ration (Sevilla and Perez, 1976 unpub
lished results). Grade Zebu bulls on this ration averaged 
0.70 kg liveweight gain per day and with a feed conversion 
of 8.5 kg feed per kg. liveweight gain. 

Th, doove ration, type of animal and performance are 
very acceptable at the present stage of development in 
a village production system. As the farmer gains exper
ience, interest and incentives along with favorable marketing 
conditions, technology should likewise improve. If the 
genetic quality of the animal is improved better quality
feeds would be needed and consequently, the economics 
of production would become a critical factor in the 
farmer's decision making. 

The farmer rnght then have to increase the number of 
animals under his car-, reduce the level of rice straw in the 
iation, and use more cheap by-product concentrates like 
rice bran, maize bran, copra meal, molrsses, etc. utilizing 
all cereal by-products short of feeding tha grains. Or he 
may adopt, if economically feasibln under his conditions, 
one of the methods of improving the feeding value of rice 
straw such as alkali treatment, with or without urea 
spray. At such time he may even purchase valuable 
nutritional supplements to make the ration complete and 
more efficient. 

Raising of Breeding Animals 

The above system would apply to raising growing-fattening 
ruminants (cattle, carabao and goats). A similar system
 
may.have to be used to raise a cow or two and/or a few
 
does in the backyard. Without this option, small farmers
 
will be totally dependent on a supply of feeder stock from
 
the large ranches or commercial farms. Availability and 
prices of such growing/fattening animals are a critical factor 
in the economic feasibility of the fattening operation. 

Breeding cows/heifers (and does as well), however, cannot 
be fed high levels of Leucaena due to adverse physiological 
effects on reproduction. Less than 20 percent fresh 
Leucaena (dry basis) is acceptable. Rice straw, maize 
stover and young grasses should provide the bulk of the 
ration for these animals along with a little copra meal 
and/or other natural protein supplements. 

Poultry and Swine in Small Farming System 

One or two pigs, native or improved breed, usually fit in 
well with a small farmer's operation. The pig is avery 
popular animal in the Philippines. Pork constitutes at 
least 60 percent of the total supply of meat, and most 
pigs are still raised on small farms, despite the increasing
number of large commercial piggeries in the country. The 
farmer will have to grow some rootcrops (sweet potato, 



Leucaena fodder Cowpea pods Lima bean pod 

cowpea and tapilan and bamboos, banana, trees 
kadios pods cowpea pods shrubs and shade grasses 
rice straw 

maize stover 

maize stover kadios pods 

green maize 

green maize, weeds tapilan 
in maize fields cowpea kadios 

grasses and shrubs from wastelands and uncultivated lots 

IIII I I I I I I I I I 

May June July Aug Sept Oct Nov Dec Jan IFeb Mar Apr May June 

Plant: Harvest: Harvest: Plant : Harvest: Harvest: 
maize maize rice maize cowpea maize 
rice cowpea kadios legumes (late) and kadios 
cowpea (early) (early) tapilan (late) 
tapilan 
mungo 
peanut 
lima bean 

Figure 1: Existing year-round feeding scheme in Batangas, Philippines (Moog, 1974). 

cassava) as hog feed and use kitchen refuse, cheap by- CONCLUSION 
product concentrates like rice bran, maize bran, copra 
meal and rice ,niddlings, some Leucaena leaves, and An intensive integration of livestoc. .id forages into 
sweet potato vines. small farming systems has biological, economic and 

social justificadons. Rural family incomes could be 
In the same manner, a flock of native chickens (5-10 improved by integrating fodders into the cropping 
hens) can subsist mainly on the greens, worms, and patterns to optimize utilization of crop residues, light, 
insects on the farm plus supplements like rice bran, soil and water resources, and farm labor. 
rough rice and/or maizc grains. Live native chickens and 
eggs are preferred by buyers in many public markets. In While ruminants seem to have an advantage in this 
addition, the farm family can be assured of eggs for village production system, non-ruminants have their 
better nutrition. place as well, depending on socio-economic and cultural 

factors. For non-ruminants, grain by-products and 
Small farmers need encouragement and support from root crops will eventually find greater use. 
Government for developing techniques for raising native 
chickens. They should provide an effective extension 
service as well as market assistance. All too often, the REFERENCES CITED 
drastic introduction of modern breeds with the accom
panying high tecnnology are inappropriate in small farm Alferez, A. C., F. R.Alvarez, B. B. Mabbayad and M. B.Lao-lao 
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The raising of ducks as part of a lowland rice farming Anon. "We're ignoring animal power inquest for energy sources." 
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SUMMARY 

The availability of feed information in the world can 
easily be evaluated since the establishment of the 
International Network of Feed Information Centers 
(INFIC). Feed information in the developing countries 
(in general) isstill minimal or lacking. 

The main sources of feed in these countries are the 
waste or by-products of the production of human foods, 
and these need individual analyses, documentation and 
data organization. 

The application of a common feed database assembled at 
a regional center may help the countries in the region to 
utilize their natural resources more efficiently through 
the different animal production systems in use. Some 
examples of applying a feed database for different animal 
production systems are discussed herein, 

Key Words: feed database, availability, application, animal 

production systems. 


INTRODUCTION 

Many publications contain information on the nutritive 
values of feedstuffs, as well as on the nutrient require-
ments of animals being fed under different production 
systems. Such information on applying a feed database 
to different animal production systems should help 
increase the production of animal products and reduce 
unit costs. 

The purpose of this paper isto give a brief overview of 
the availability of feed information in the different regions 
of the world in the form of a feed database and discuss 
their possible applications in animal production systems. 

FEED INFORMATION 

Evaluating the availability of feed information in the world 
at the present has been facilitated by the establishment of 
INFIC. INFIC has organized at least ten centers, including 
centers in Australia, Canada, France, Italy, Germany, 
Africa, Latin America, the United Kingdom, the United 
States, and Syria and has a new center scheduled for the 
Southeast Asian region. 

INFIC aims have been discussed elsewhere and, if all goes 
as planned, exchanges between existing data stores will 
be enhanced by organizing future inputs into acommon 
database, utilizing a multilingual international feed voc
abulary (Harris and Kearl, 1976). 

Efforts to establish new regional centers in developing 
countries should enhance the collection and documentation 
of feed composition information. The common database 
may then serve a particular region by distributing conven
tional feed composition tables, other forms of feed tables,
replying to specific inquiries on factors affecting the 

nutritional value of feeds, and providing information 
relevant to the incorporation of feeds into diets and rations. 

The degree of development of animal production in a 
country depends upon the extent to which it uses its 
natural local resources. Relatively little can be done to 
increase supplies of natural resources, but there are many 
ways, however, to improve their utilization. National and 
regional governments must give their primary attention to 
developing programs to efficiently use their resources. At 
present, developing countries in general lack basic data on 
the physical, chemical and biological values of the available 
feedstuffs. By-products from agricultural human food 
production and forages (mostly uncultivated native grasses, 
legumes and shrubs) are the main sources of animal feeds. 
Most of these need to be chemically and biologically eval
uated and the data entered into a databank. 
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For instance, the available feed composition data in 
Indonesia are mostly collected by Animal Research Insti-
tutes, Animal Husbandry Faculties at several univer-
sities, and some private feed mills. Most of these data 
are still limited in number and quality, no common 
nomenclature is used to describe feeds, and no formal 
cooperative programs exist among the institutions, 

APPLICATION OF A FEED DATABASE 

Data stored by INFIC (Harris and Kearl 1976) are of 
particular importance to those involved in: 

Research and education 

Planning and development 

Feed industry 
Practical animal production 

The benefits of a feed database are clearly stated in the 
USA National Academy of Sciences, Committees on 
Animal Nutrition (Cunha 1976), a series of publications 
on Nutrient Requirements of Domestic Animals, including 
rabbits; mink and foxes; trout, salmon and catfish; livestock 
and poultry. The USA National Academy of Sciences and 
National Research Council Committee on Animal Nutrition 
have been producing these reports for 50 years, providing 
valuable guidance for the feed and animal industries and 
also governmental agencies all over the world. Another 
example of useful feed data is the information published 
by the IFAS University of Florida (1974) as the Latin 
American countries. Those tables are intended to be used 
by manufacturers, research specialists, teachers, students, 
extension specialists, farmers and others concerned with 
formulating livestock and poultry diets in Latin American 
countries and by anyone interested in feed composition, 
especially that of tropical feeds. 

The numerous publications on Feed Composition found 
in the literature are valuable to the above-mentioned 

professions and to policy makers. They may be applied 
to the different species of animals and to the different 
systems of production. These tables are beneficial to 
those interested in increasing animal production efficiency 
through the application of improved nutrition. 

The systems of animal production that may benefit most 
from a feed database are the intensive production systems; 
such as commercial modern poultry operations, feed-lot 
operations, dairy farms, and swine operations. Most of 
these utilize the tables of feed composition to create 
Least Cost or Maximum Profit diets. The calculations are 
mostly done with the help of computers, however, the 
use of small electronic calculators is also practical and 

is popular in developing countries (Mason 1976, 
Butcher 1976). 
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The other system of animal production still dominant in 
developing countries is the small-holder, traditional 
village production system. A good example is the feedbase 
in Indonesia where with the exception of the cattle ranch
ing sector and pre-urban commercial dairy farms there 
is practically no cultivation of forage crops on arable 
land. To maintain the ruminants or scavenging pigs and 

poultry, the by-products from food or cash crop 
production is needed as roughage. Grazing on wasteland 
or around households also provides needed roughage.bulk of locally available concentrates are rice bran, pea 

The 
-

nut meal, coconut meal, and cassava chips. The feed 

industry has made rapid progress during recent years, butit still caters mainly to pre-urban, intensive poultry 
production. These feed mills utilize modern automated, 

computerized equipment, however, they are concerned
 
about the continuous rise in prices of local ingredients.
They also find it difficult to regularly obtain quantities 
and qualities of ingredients required to offer concentrate 
mixtures of standardized nutrient contents and palatability. 
The government will also benefit from the feed database 
for planning and policy making purposes. It will assist
 
them to more easily estimate the causes of the rise and
 
fall of population numbers, and of mineral deficiency
 
problems. They will be able to estimate carrying capacity 
of native grasslands, and regional planning program
 
development will be made easier. Government extension
 
workers may also utilize a feed database for making 
general feed formulas for village production systems 
utilizing the available feed composition data. It can be 
. oncluded that the application of a feed database would be 
a valuable tool for all concerned and should result in an im
provement in the production of meat, milk, fiber and work. 
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SUMMARY 

Small-holders play a very important role in current 
livestock production in Southeast Asia. Animals are 
raised mostly for manure and draft purposes as well as 
for investment purposes. Consequently, the output of 
meat, milk and eggs islow because of a primitive produc-
tion system. Without adequate selection criteria, the 
livestock tend to have low genetic potential. Feeding 
systems revclve around a cropping pattern, with rations 
consisting of native grasses and crop residues, considered 
to have low nutritive values. In addition to poor manage
ment and feeding techniques, diseases appear to cause 
severe losses in production. 

Small holders have the following production concerns: 
a lack of credit, difficulties in obtaining good breeding 
stock, a fluctuation of feed supply and inadequate 
health services and technological assistance. A good 
program to increase livestock productivity can be 
achieved through an integration of production and 
marketing. 

Key Words: small-holders, traditional husbandry, 

INTRODUCTION 

Livestock production in Southeast Asia ispredominantly 
operated by small-holders. In Indonesia, 99 percent of 
the large ruminants, 100 percent of the small ruminants 
and about 80 percent of the pigs are raised by small-
holders using traditional methods. In Malaysia the situa- 
tion issimilar, while in the Philippines 98 percent of 
buffalo and 75 percent of cattle are found on small farms 
(Eusebio 1979). Scavenger chickens have been gradually 
replaced by imported breeds. In Singapore, scavenger 
chickens no longer exist, while in Malaysia, Thailand, 
Philippines, and Indonesia, they are still important to 
the poultry industry. For example, in Indonesia the 

scavenger chicken still provides about 90 percent of the 
poultry meat and 40 percent of the eggs (Kingston 1979). 

As part of the subsistence farming, animal production 
systems are greatly influenced by the background of the 
people (Kristanto 1978). Farmers do not appear to have 
the capability to develop commercial-type operations 
without outside assistance. The income of this sector of 
society is low and its production system is weak, so the 
farmers find themselves in a hopeless situation. External 
help must be provided in order to make significant changes. 

The purpose of this paper isto discuss the traditional 
production systems and the problems faced by the farmers. 
Understanding these problems will make it easier to 
ameliorate them. 

TRADITIONAL PRODUCTION SYSTEMS 

As livestock are integrated into a farm management system, 
they play important roles in maintaining the agricultural 
and ecological balance. Animals in the traditional system 
are maintained under minimal cost conditions and are kept 
primarily for draft and manure. In addition, livestock 
serve as a means of savings, and they may be used for 
religious ceremonies, or as status symbols. In a survey of 
West Java and Indonesia, Atmadilaga (1974) found that 
100 percent of the participating farmers used their cattle 
and buffalo in the farm management system, while 100 
percent of farmers considered small animals as a savings 
account (Table 1). However, this situation depends on 
the region and type of farming. A study in Yogyakarta 
(Wiguna et al., 1979b) revealed a difference in percentage 
of male and female cattle associated with non-irrigated 
and irrigated areas. In the non-irrigated areas, 95.7 
percent of the cattle were females, indicating that the 
farmers use the cattle for breeding as well as to provide 
power and manure. In contrast, in the irrigated areas 
where only 42.6 percent were females, the animals are 
used primarily for land cultivatioR and meat production 
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is of secondary importance. In South Sulawesi, Kristanto 
(1978) found that the percentage of females was 78 per-
cent and that the animals were used mainly for field 
cultivation or transportation. Farmers realize that the 
use of female cattle as draft animals is beneficial since 
they can produce offspring in addition to power and 
manure. 

TABLE 1 Reasons for Maintaining Livestock in

West Javaa 


In farm 
Livestock management Saving Religion Hobby Others 

Large animals 100 70 0 44.3 52.9 

Small animals 88.6 100 55.7 57.1 40 
Average 94.3 85 27.9 50.7 46.5 

a Atmadilaga (1974). 

The main motivation for raising livestock is for labor, and 
this may cause low reproduction rates. Farmers emphasize 
the necessity of land cultivation, thus they don't breed 
the animals during the work seasons. If the animals show 
signs of estrus before or during work, farmers are not 
willing to mate the cows before the work is finished. The 
annual calf crop in Southeast Asia is reported to be about 
50 percent (Annon 1977a). In a study in Yogyakarta 
(Hardjosubroto et al., 1979), it was found that the annual
calf crop was only 43.4 percent. The total livestock 
population in Indonesia decreased at an annual rate of 
0.91 percent during the last five years, while in the 

Philippines, they increased by 0.8 percent from 1977 to 

1978 (Eusebio, 1979). 


Farmers consider their livestock important as a savings 
account since animals can be sold anytime when cash is 
needed. In contrast, other property under their command 
have limited immediate market value. Sales of livestock 
are usually mediated by middlemen: the first collects the 

animals from farmers, while the second operates within 

the markets. The total commission received by both 

middlemen average 7.4 percent for cattle and 8.9 percent 
for small animals (Wiguna et al. 1979a), thus it is consid
ered to be an efficient marketing system. Unfortunately 
this is not always true, especially in regions where trans
portation is difficult. 

Usually there are no selection criteria applied when 
animals are to be culled and sold. Because of this, the 
good-looking and bigger animals are in greater demand 
by the buyers and therefore they are removed from the 
village leaving only the smaller animals behind. Therefore, 

the system exerts a negative effect on the selection of 
animals for breeding purposes. For example, in 1970, the 
average girth measurement of adult male Bali, Ongole, and 
Madura cattle in Indonesia were 193.5, 168.1 and 158.7 
cm, respectively, whereas in 1976, these were reduced to 
182.0, 153.5 and 151.7 cm (anon. 1978). Unfortunately, 
pregnant females are not excluded from the sale transaction. 
It was estimated that 16.8 percent of the cattle slaughtered 
in Indonesia are productive females (Harmadji 1976). 

The milk marketing systems are more complicated due to 
the nature of the product. Farmers received 39 percent
of the retail price of milk through a milk collecting center 
in Malaysia (Anon. 1979b). In Indonesia, farmers received 

between 34 percent (Boyolali) and 45 percent (Bandung)
of the retail price (Soekoharto, personal communication). 

Small-holders tend to be poor, and thus, they are unable 
to invest capital to improve their feeding, management,or health control technology. Farmers who live in remote 

areas and especially those with soil of marginal fertility, 
tend to depend more heavily on their livestock as a 
source of income. A study in Yogyakarta (Wiguna 1979b)showed a negative correlation between the size of a land 
holding and the income from livestock sectors (Table 2).
This finding agrees with an evaluation by Kristanto (1978) 
in South Sulawesi. 

TABLE 2 Size of Land Holdings and Percentage of 
Income From Livestock Sector, Yearly Basisa 

Income 
Average Agricul
number tural Livestock % income 

Land holdings livestock sector sector from 
ha farmer Rp. Rp. livestock 

Non-irriated 

More than 0.60 1.67 130,237 24,324 18.7 
0.31 -0.60 1.53 79,251 24,739 31.2 
0.10-0.30 1.53 45,115 31,210 69.2 

Irrigated 
More than 0.60 1.87 325,318 17,436 4.9 
0.31 - 0.60 1.60 155,813 13,733 8.8 
0.10 - 0.30 1.87 85,584 22,056 26.1 

Wiguna et al. 1979. 

Feedstuffs supplied to livestock are composed of road
side grasses, either grazed or cut, leaves from trees, and 
crop residues. The feeding systems revolve around 
cropping patterns, which are dependent upon climatic 
conditions, as shown by Moog in Batangas, Philippines 
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(Javier 1975). Results of a similar study in Yogyakarta 
(Lebdosukoyo et al. 1979) showed that native grass 
constituted only 27.8 percent of the ration in the agricul-

tural areas, whereas in the mountainous regions the native 
grass constituted 78.7 percent of the ration. Analysis of 
the rations and observations of animal intakes show that 
the nutrient content, as well as the monthly dry matter 
consumption, fluctuated significantly. Levels of energy 
and phosphorus were nrarginal, especially during the 
dry season. Due to the availability of crop residues, the 
nutritive value of the rations in the intensively farmed 

areas were better than those in the mountainous 
regions. Protein and calcium appeared to be sufficient 
in both areas, due to the availability of leaves from 
legume trees such as Luecaena spp. and Sesbania spp., 
which constituted about 12.5 percent of the diet dry 
matter. Under these circumstances, the farmers are 
doing a fair job of feeding their animals. They are 
obtaining gains of 0.35 - 0.50 kg/day for Bali cattle and 

0.12 - 0.30 kg/day fir Ongole cattle (Anon. 1975). 
However, when Moran (1978) fed animals a ration having 
a high nutritive value, he obtained daily gains in Bali, 
Madura, Grade Ongole, Holstein, Carabao of 0.66, 0.60, 
0.75, 0.90, and 0.73 kg, respectively. It appears that 
farmers could obtain economical gains somewhere between 
these figures. 

Poor farm management, nutritional deficiency and 
disease appear to cause severe losses in livestock produc-

tion. In Asia, mortality was reported to be about 10 to 
15 percent in young animals and 5 percent in mature 
animals. Major diseases that are still uncontrolled include 
foot and mouth, anthrax, brucellosis, haemorrhagic 
septicaemia, and blood parasites, as well as internal and 

external parasites. 

THE SMALL-HOLDER'S PROBLEMS 

Being in a status of equilibrium with the environment, 
small-holders are not aware of the problems of increasing 
production, which would necessitate their increased 

involvement with the problems of capital, breeding and 

reproduction, feed, and services, 

Capital 

Money is in short supply for most small-holders, and 
credit is difficult to obtain, because they do not have the 
necessary collateral, and are not yet familiar with proce-
dures used by the banking system. Therefore, they easily 
fall into the grasp of irresponsible money lenders, or they 

have to market their animals to meet critical economic 
needs. For example, when there is a shortage of feed, its 

price increases, thus the small scale swine producers have 

to sell their animals, since they do not have sufficient cash 

to purchase the necessary feed to finish their pigs to the 

desired market weights. Borrowed livestock, for 
which the profits are divided between the owner and the 

farmer, are very popular because the farmer can keep the 
animals with little financial outlay or risk. If credit was 
easily available at a reasonable rate of interest, farmers 
could achieve a more reasonable marketirg system. In 

addition, mo re credit availability would allow for the 
expansion of the herd. However, to increase livestock 
numbers, two factors have to be considered: 1) the feed 
supply, and 2) the labor available in the family. However, 

if either of the inputs is not available, the expar,;ion of 
a herd will not generate asufficient amount of additional 
income to cover the additional expenses and return a fair 
profit (Kristanto, 1978). 

Breeding and Reproduction 

Even though the number of male animals is more than 
adequate for breeding, farmers have difficulty in obtaining 
the service of good quality bulls for their cows due to 
scattered locations. Most farmers do not care to own or 
maintain bulls since the cost is high, and there is no special 
incentive to keep them. Artificial insemination (A.I.) is 
available, but the constraints in using A. I. include the 
fact that inseminators can not reach the cows exhibiting 
estrus in time to insure a reasonable percentage of con
ceptions. This is due to the sparse population scattered 
over a large geographical area. These factors (breeding 
difficulties, low levels of nutrition and disease) contribute 
to a reproduction rate that is very low. 

Cross breeding programs, in which local breeds are crossed 

to imported breeds, have merit. However, they will not 
be accepted by farmers unless the offspring are much 
better than the ones they already have in terms of their 

criteria, working ability and gentleness. 

Feed 

Observations indicate reproduction performance and 

weight gain are low. Inadequate nutrition is considered 
to be a major causative factor. A major problem with 

the native grasses and food crop residues is their low feed
ing value. This is usually due to th~eir lower contents of 

crude protein, digestible energy and certain essential 
minerals. In order to balance diets, the nutrient values of 
the feedstuff should be known as well as the nutrient 
requirements of animals. Supplements (protein, mineral, 
etc.) should be provided to insure that the animals are 

receiving adequate amounts of all essential nutrients. 

Farmers are not able to use large blocks of land to produce 

feed crops in densely populated areas like Java. Therefore, 
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upright tree type forages are recommended. The provision 
of common pastures in an over populated area has notbeen very successful because they are not properly managed
and soon become overgrazed. Fluctuation in the feed 
supply during the year is also a problem. During the 
latter part of the dry season, land is being prepared for 
the next planting, during this time feed is usually in short 
supply. Feed conservation technology, applicable to
the conditions of small-holders, as well as low cost feed 
formulations built around the available crop residues in 
the village, is needed. This will be possible only after 
an in-depth nutritive evaluation of the crop residues are 
obtained and a thorough knowledge of the deficiencies 
for production-type rations isacquired. 

Services 

Animal health services are needed by farmers. These arenot to be limited to infectious disease eradication, but 
must also include -If factors that cause low production 
and fertility. One problem in providing services is the 
difficulty in reaching some villages because of great
distances or poor road conditions. Also, the veterinarians 
are not always equipped with the necessary supplies,equipment, and facilities necessary to accomplish their 
work. Small-holders should not be expected to pay any
fee; therefore, health services must be dependent on 
government subsidy. Good health .ervices, alone, could 
bring about a 70 percent savings of the total value of the 
livestock (Armadilaga 1974). 

In order to increase the present knowledge of farmers,
extension services are essential. However, without an 
environment conducive to change, any new technology 
will not be adopted by farmers (Faber 197P). The farmer 
should be prepared in advance by the exter~sion service 
for any changes in the feeding systems, breeding programs,
health services, and marketing procedures. 

Without access to markets and a favorable input/output
ratio, any efforts to increase productivity of the live-
stock system will not be successful. Whenever a marketing 
channel has been created, the farmers will require new 
production technology to reach a new equilibrium. 
Therefore, a good livestock prngram developed to improve
the welfare of all farmers must be based upon an integrated 
system of economical production and efficient marketing 
(Lee 1976). 
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Feed Industry and Government Services 

A brief discussion of the problems faced by feed manufacturers in production, credit, 
quality control, and dependable sources of raw ingredients and the role 
of government in regulating quality standards of feeds offered for sale 
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THE COMPOUND FEED INDUSTRY: 
ITS ROLE AND RESPONSIBILITY 

Augusto L. De Leon 
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The success attained by the poultt y and swine industry of 
the country is the result of combined efforts not only of 
feed millers, but of livestock raisers, breeders, pharmaceu-
tical and veterinary products industry, and government, 

If we look back at the 1950s, up to the first few years of 
the 1960s, we can measure the state of the poultry and 
swine industry by the time it took farmers to raise their 
livestock to a marketable age. 

The project studi of the Rizal Economic Dgvelopment 

Council premised that chickens take 10 to 12 weeks to 

grow -o a kilo weight and pigs take 12 months to grow 

to 80-85 kilo market weight.
 

The feed milling industry existed in the 1950s but it was 
only in the last few years of the decade when larger 
capacity feed mills (5 to 10 tons capacity) were set up. 

Each enterpreneur entering the business had his own 
reasons for venturing this investment. From our point 
of view, the presence of available base material in viable 
quantity was a crucial factor in the decision. It was at 
this period when bran and pollard became availablewith the establishment of the floui milling industry,maize braneandbgritmbecame available ithlthe establish_maize bran an d grits becam e availab le with the estab lish 
ment of bigger maize and starch mills. This was also theperiod when Filipi. os started to become major beerconsumers. 

The characteristics of the material supply during the 
period of investment vs. the previous period were: 

* Availability in quantity within a specified location, 

* uniformity of quality, and 

" reasonable expectations that quantity and quality 
can be produced in subsequent periods, thereby 
allowing for some form of planning. 

It may, therefore, be inferred that grain by-product 
utilization served as a strong base for the industry 
although immediate concern was shown for the need to 
develop a complementary protein source for the com
pound feed industry. 

The initial period of marketing compound feeds on a 
large scale during the 1960s brought the industry face
to-face with the existing realities of the poultry and 
swine industry. How much value was there to a farmer 

to have a standard feed compound when it was to be fed 
to non-standard livestock breeds? How relevant was 
our capability to supply feeds on a regular basis if the 
livestock population was uncertain? 

Equally disturbing were the variability of livestock man
agement practices and th-. limited funds available to the 
livestock raisers. 

Responding to this problem, the feed millers had to 

allocate substantial fund,; for credit and hired veterinarians 
to incorporate veterinary and livestock managemen: 
services in the selling process. 
In the promotion area, the millers prepared and dissem

mtdbohrso rjc aaeetsuisbt
 
to broaden the information source of existing raisers and
t n i e n w e t r r n u s t h u i e s 

Meanwhile, the government was already performing thecask of importing boars and distributing these boars fL • 
service in every province. Very little was done on poultry
breeds and enterprising livestock farmers, recognizing 
the need for breeder stocks, moved to import small lots 
of breeding stock. A major wes-:ern breeder later intro
duced a broiler breed. 

While this evolution was slowly taking place, the feed mill 
capital investments were already made and the industry 
shared in the agony with losses in accounts which could 
not be collected due to business failures at the farm level. 
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The economic losses were substantial enough to force 
some feed millers tc enter the poultry industry in order 
to ensure an outlet for its products and to expand 
consumer demand of the farm output via a more 
competitive product unit cost. 

The 1970s, therefore, saw the entry of the major com
pound feed producers in the business of breed production, 
initially parent stock and later GP stock. It also saw the 
entry of the industry into actual poultry and swine pro
duction. This was also the decade where the system of 
contract growing started, fully mechanized poultry dresz
ing plants operated and when the feed millers participateu 
in the marketing process of the poultry and swine industry. 

We in the compound feed industry see our role as a cata
lyst and an instrument in the very important transition 
process of the industry from the traditional to the modern. 
This modernization process isongoing as only a part of 
the industry has fully modernized. 

We also see our role as that of pioneers in studying new
 
ways by which the industry can become more efficient
 
because the 1980s will surely be years of increasing costs
 
of raw material and transportation.
 

We will continue to strive for the standardization of 
materials and products and finally, we will take the 
responsibility to ensure the increased capability of the 
industry to su.ipply the needs of a population which is 
growing and improving its standard of living. 

We recognize that with the growth of the industry, 
compound feed milling can no longer cepend on by
products but rather on basic grain materials. Right now, 
researchers are working to obtain the minimum nutrient 
requirements needed ior formulating diets adequate to 
meet the animals needs. 

In order to increase industry capability, there must be 
greater participation of more entrepreneurial risk
takers, of more farmers, of more fishermen and the 
invaluable support of government policy. 

I believe all industry participants have a joint responsi
bility to the consuming public to increase the production 
capability to meet demand through the most efficient 
production system possible under the existing economic 
order. 
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FEED MILLING INDUSTRY IN 
THE PHILIPPINES 

Jose S. Limjap
 

Philippine Association of Feed Millers, Inc.
 

Feed milling as an industry in the Philippines as in other 
countries, is vitally linked with the production of swine, 
poultry, and other livestock, the large-scale raising of 
which is possible only when good quality mixed feeds 
are available in sufficient quantities and at reasonable 
prices. 

Feed milling in this country has grown over the past three 
decades or so hand in hand with the growth of livestock 
raising to become a multi-million-peso enterprise. 

At the forefront of the industry is an eleven-member 
organization, the Philippine Association of Feed Millers, 
Inc., or PAFM I for short, which was formed in 1951. 
The largest of the PAFMI member-firms (San Miguel 
Corporation, Vitarich Corporation, General Milling 
Corporation, Universal Robina Corporation, and RFM 
Corporation) are engaged in integrated operations 
involving the production, processing and marketing 
of poultry and livestock. O ther organized feed millers' 
groups include the Central Luzon Feed Millers Association 
with eleven members. 

CREDIT 

To meet the financing requirements of their operations, 
feed millers have to rely on their owners' resources as 
well as on funds borrowed from the banking and financial 
systems and the money market. They have to compete 
with other industrial and commercial enterprises in need-
of outside financing, and thus are subject to the uncer-
tainties of liquidity in the fund sources and to the 
instability of interest rates. 

Although feed milling is an activity directly ;nvolved in 
food production, it does not as yet enjoy the preferential 
terms of credit and related incentives extended to, say, 
poultry, hog and cattle raising projects, which may be 
integrated in various government-supported financing
schemes, and may include cooper -ion with international 
lending organizations. 

In cases of large-scale poultry and swine projects, how
ever, government-supported financing would include 
feed milling operations; but feed milling per se on a 
commercial basis is not as of now a beneficiary of this
 
form of financial assistance.
 

PRODUCTION 

There were 92 registered commercial mixed feed manu
facturers in the country as of December, 1979 (Table 1).
 
Of this number, 75 are located in Luzon, nine in Visayas
 
and eight in Mindanao.
 

TABLE 1 Number of Commercial Feed Millers in the 
Philippines, December, 1979 by Region 

PAF. 

M Non-
Prcent nim- mem-

Total t tal b e m-
Totaltototalbers_ bers 

Total Philippines 92 100.0% 10 82
 

Total Luzon 75 81.5% 9 66
 
Region I. llocos 2 2.2 0 2
 
Region II. Cagayan Valley 1 1.1 0 1
 
Region Ill. Central Luzon 22 23.9 2 20
 
Region IV. National Central 45 48.9 7 38
 
Region V. Bicol 5 5.4 0 5
 

Total Visayas 9 9.8% 1 8
 
Region VI. Western Visayas 2 2.2 0 
 2
 
Region VI I. Central Visayas 7 7.6 1 6
 
Region VIII. Eastern Visayas 0 0.0 0 0
 

Total Mindanao 8 8.7% 0 8
 
Region IX. Western Mindanao 1 1.1 0 1
 
Region X. Northern Mindanao 2 2.2 0 
 2
 
Region XI. Southern Mindanao 4 4.3 0 
 4
 
Region XII. Central Mindanao 1 1.1 0 1
 

Source: Bureau of Animal Industry, Animal Feed Registration 
Division. 
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The number of registrants for the purposa of engaging assuming no increase in the number of feed mills in the 

in the feed milling business has generally been increasing country up to 1977, existing mills could still provide the 

since 1971, when there were only 40 commercial feed feed requirements of livestock and poultry up to 1985 

by operating at 95 percent of their aggregate ratedmillers. By 1976, the number had doubled. 
capacities instead of the present 70 percent. 

The industry turns out seven types of poultry rations, 

eight types of hog feeds, and feed for cattle, horses, fish, 

pigeons and rabbits. The ratio of poultry feeds to swine 

feeds produced in the country, volume-wise, is four to 

one.tTable 2). 

TABLE 2 Annual Production of Total Poultry and 

Swine Commercial Feeds of PAFMI-Member Companies 

(1975-1978) 

Hog FeedsAll Poultry feeds 

Year feeds Amount % Amount % 

... in metric tons ... 

1976 628,150 485,940 77.4 142,210 22.6 

1977 645,510 511,765 79.3 133,745 20.7 

1978 703,890 558,445 79.3 145,445 20.7 

Source: PAFMI Secretariat; based on information provided by 
nine PAFMI-member companies, 

Commercial poultry feeJs are generally manufactured on 

a standard formulation basis, with very little, if any, 

custom mixing. 

For the four-year period 1975-78, the production 

volumes of commercial feeds in the Philippines were: 

1975: 711,766 metric tons 
1976: 781,749 metric tons (9.8 percent increase) 

1977: 829,799 metric tons (6.2 percent increase) 

1978: 960,656 metric tons (15.8 percent increase) 

PAFMI accounted for an average of 78.5 percent of the 

annual production for this period, 

Latest figures show that the Philippines has a total feed 

milling capacity of 1,714,902 metric tons, based on a 

16-hour. 26-day/month labor year, of which PAFMI's 

share is 794,377 metric tons or 46 percent (Table 3). 

Actual production output of PAFMI members was 

711,365 metric tons in 1978 (Table 4). 

According to projections made by the Development Bank 

of the Philippines for the ten-year period starting 1975, 

The feed millers' contribution to the country's animal 

production efforts could extend when management tech

niques improve sufficient to cope with a number of pro

blems besetting the industry, considering that it has the 

existing and potential capacity to expand production so 
as to supply the total requirements of the livestock raising 

industries. 

Most serious among these problems is the chronic shortage 

of reasonably priced feed ingredients, whether coming from 

Factors affecting this proabroad or purchased locally. 

blem are the domestic scarcity of protein-rich grains and 

feedstuffs; relatively low productivity and an unreliable 

supply of locally available feed ingredients; lack of storage 

facilities throughout the country; and an inadequate 

domestic shipping fleet for transporting feedgrains and 

other feedstuffs from the growing areas to the production 

centers. 

Arising from the chronic problem of shortages of raw 

materials, the industry's high dependence on imports, 

particularly of protein sources, (Table 5) the generally 
rising prices of imported as well as locally bought ingred

ients, (Table 6) and under-utilization of e):ising capacity. 

In addition, the selling prices of mixed feeds are subject 

to government-set ceilings while raw feed ingredient 

prices are not. Feed millers, therefore, find it increasingly 

difficult to keep their gross income within levels that will 

cover production costs and provide a fair return on invest

ments. The feed millers and the government authorities 

concerned ace nevertheless engaged in a continuing dialogue 

aimed at seeking effective remedies to the difficulties and 

problems cited above. 

MARKETING 

CQ.mmerciallV mixed feeds are sold either directly to 

animal raisers and retailers or through wholesalers within 

a dealership network organized by the millers. The bigger 

companies hire salesmen who make regular inland del

iveries to retailers and end-users and occasionally deliver 

feeds to large-volume buyers. 

Shipments are also made by boat from Luzon, where most 

of the mills are situated, to the various islands of the 

Visayas and Mindanao. Feed inventories are generally 

stored in warehouses where wholesalers may withdraw 

them for delivery to retailers and ultimately to the animal 
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TABLE 3 Annual Feed Mill Capacity of the Philippines by Regional Location of Mill, 1978a 

Total Production Capacity Regional Capacity Shares 
(in metric tons) (%of totals) 

Non-
-All mills PAFMI PAFMI All mills PAFMI 

Non-
PAFMI 

Total Philippines 1,714,902 794,457 920,525 100.0% 46.0% 54.0% 
Total Luzon 1,441,092 74445 696,635 84.0% 43.4% 40.6%Region I. Ilocos 22,460 .... 22,460 1.3 0.0Region I1.Cagayan Valley 1.3 

..... ---- .... 0.0 0.0 0.0Region VIII. Central Luzon 351,620 187,200 164.420 20.5 10.9 6.GRegion IV. National Central 1,052,652 557,257 495,395 61.4 32.5 28.9Region V. Bicol 14.360 .... 14,360 0.8 0.0 0.8 
Total Visayas 179,710 _49,920 129790 10.5% 2.9% 7.6%Region VI. Western Visayas 15,600 .... 15,600 0.9 0.0 0.9Region VII. Central Visayas 164,110 49,920 114,190 9.6 2.9 6.7Region VIII. Eastern Visayas .... .... .--- 0.0 0.0 0.0
Total Mindanao 94100 .... 94 . 5.5% 0.0% 5.5% 

Region IX. Western Mindanao 6.240 .... 6,240 0.4 0.0 0.4Region X. Northern Mindanao 2,496 .... 2,496 0.1 0.0
Region XI. 
 Southern Mindanao 10,484 .... 10,484 0.6 
0.1 

0.0 0.6Region XII. Central Mindanao 74,880 .... 74,880 4.4 0.0 4.4 

a Based on 16-hour days/26-days/month. 

Source: Ten operating PAFMI members; and Bureau of Animal Industry, Animal Feed Control Division, for non-PAFMI-member
figures. 

TABLE 4 Annual Production Capacity and Utilization Rates of PAFMI-Member Companies, 1978 (in metric tons) 

Total Percent
Production Production Utilized Unused CapacityCompany Output Capacitya Capacityb Amount (%) 

Far East Agricultural Supply Company, Inc. 10,920 31,200 35.0 20,280 65.0 
General Milling Corporation 101,060 62.400 162.0 .... 0.0 
Liberty Flour Mills, Inc. 2,275 9,385 24.2 7,110 75.8

Philippine Feeds Milling Company 
 6,410 62.400 10.3 56.990 89.7 
R F M Corporation 59,815 84,864 70.5 25.049 29.5 
San Miguel Poultry and Livestock Feed Plant 257,490 224,640 114.6 .... 0.0
Universal Fhubina Corporation 131,095 124,640 105.0 .... 0.0 
Virginia, Inc. 2,310 7,488 30.8 5,178 69.2 
Vitarich Corporation 139,990 149,760 93.5 9,770 6.5 

Total PAFMI-Member Companies 711,365 756,937 94.0% 123,377 16.3% 

a Total production capacity figures ol the individual PAFMI members are based on a single 16-hr day/26-days/month labor shift.b Percent utilized capacity exceeds 100% in the following companies since more than one shift was normal during 1978: 
- General Milling Corporation .............................. 
 1.5 shifts. - San Miguel Poultry and Livestock Feed Plant ................. 
 1.5 shifts. 
- Universal Robina Corporation ............................ 
 1.5 shifts. 

Source: PAFMI Secretariat; based on information provided by nine PAFMI-member companies. 
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__ 

TABLE 5 Comparative Imported Raw Materials 
Purchased by PAFM I-Member Companies in 1975 
to 1978. 

Feed 
Ingredients 1975 1976 1977 1978 

Fish meal 16,100 12,200 8,900 6,500 
Meat meal 35,800 30,600 36,800 51,000 
Pollard 100 ..... ..... ..... 

Soybean meal 36,800 59,800 87,700 80,500 
Sorghum 14,000 2,300 .At 

Yellow maize 83,000 92,500 109,600 102,600 
Vitamin 390 500 1,300 1,200 

supplements 
Other ingred. 5,500 7,500 6,400 4,600 

Total 191,690 205,400 250,700 246,400 

Source: PAFMI Secretariat; based an information provided by 
nine PAFMI-member companies. 

TABLE 6 Comparative Prices of Major Feed Ingredients 
Paid by PAFM I-Member Companies in 1975 and 1978 

19781975 

Feed Domestic Source Domestic Source 
Ingredients (Average Price) (Average Price) 

.. pesos per metric ton ... 

Copra meal 510.00 680.00 
Maize bran 790.00 860.00 
Fish meal 1,680.00 3,200.00 
Ipil-ipil meal 670.00 740.00 
Limestone 60.00 100.00 
Meat meal 1,650.00 1,90000 
Molasses 270.00 420.00 
Pollard 470.00 720.00 
Rice bran 710.00 740.00 
Salt 380.00 490.00 
Soybean meal 1,830.00 2,220.00 
Yellow maize 1,100.00 1,140.00 

Imported Source Imported Source 
(Average Price) (Average Price) 

Fish meal 2,610.00 4,200.00 
Meat meal 1,790.00 2,600.00 
Soybean meal 1,800.00 2,200.00 
Yellow maize 1,150.00 1,160.00 

NOTE: The import prices reflect CIF costs, 

Source: Based on detailed 12-month purchase statistics provided 

by nine PAFMI-member companies. 
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raisers. This is both time-consuming and costly as various 
charges have to be added to the manufacturers' basic price. 

San Miguel Corporation and Universal Robina Corporation, 

two of the country's biggest feed millers, have established 
new mills in the Visayas with capacities of 20 metric ton/ 
hour and 7.5 metric ton/hour, respectively, to help pro

vide feed support to livestock enterprises in that region. 
Vitarich Corporation, another major feed miller, has set 
up a smaller mill in Davao. 

present, wholesale poultry feed prices range from 
P82.65 to P105.20 per 50-kg bag, depending on type, 
while swine feeds are sold at from P78.80 to P90.90 per 
bag. Corresponding profit margins are allowed to dealers 
and discounts are granted for volume purchases. 

About 90 percent of all feeds produced by commercial 
millers are delivered in bags. Abjut 10 percent isdelivered 

in bulk mostly to large integrated farms. 

Although the feed millers' selling prices for commercial 
mixed feeds are not formally under government control, 
a "gentlemen's agreement" entered into by the feed 

millers and the swine and poultry raisers' associations with 
the Ministry of Agriculture prohibits them from raising 
the prices of their products without prior consent from 

the Ministry. 

Continual increases in the prices of fuel oil in recent years 
have added substantially to the cost of marketing mixed 

feeds, just as in the case of many other commodities. 

FUTURE OF THE INDUSTRY 

The future of feed milling in the Philippines is, however, 
not altogether gloomy. There are several indications 
t:lat the situation in the years immediately ahead can be 
much better for the industry than the present. 

Maisan 77, a comprehensive feedgrains program launched 
by the government two years ago, has resulted in re
duced importation of yellow maize from about 190,000 
metric tons in 1971-72 to only 56,000 metric tons in 
1978-79. Self-sufficiency in white maize was attained 

earlier. The program aims to achieve self-sufficiency in 
feedgrains by 1980 and to start exporting yellow maize 
and sorghum to the lucrative markets of Japan, Taiwan 
and Korea. Through this program, high-yielding 
varieties of maize have been developed, and it is expected 

that yields will increase to over three tons per hectare, 

as compared to the national average yield of .88 ton per 
hectare in 1977. 
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The Philippines became self-sufficient in rice in 1975-76 
and began exporting the cereal in 1977. This should mean 
a markedly increased availability of rice by-products at 
lower prices for use in animal fteds production. 

A P426-million soybean processing complex of Phil-

Asia Foods Corporation in Batangas province, which
 
is the first large-scale soybean processing center in the
 
ASEAN region, is set to begin commercial production in 
January, 1981 with an initial capacity of 500 tons per
day, 20 percent crude soybean oil and 80 percent soybean 
meal. The plant will eventually have an output of 1,000 
tons daily of which 20 percent will be crude soybean oil,
 
20 percent soybean meal and 40 percent edible soy
 
products. Considering that soybean meal represents
 
some 30 percent of the composition of swine and
 
poultry feeds, Phil-Asia's operations will greatly alleviate
 
the millers' supply problem regarding this major feed
 
ingredient.
 

There is also increasing interest in the intensified grow
ing of the ipil-ipil tree, which is widely used in this 
country for feeding cattle, and also as an ingredient in 
leaf meal form for swine and poultry feeds. 

We in the feed milling industry look forward to brighter 
days in the near future so that we may be better able 
to continue contributing to our country's food production 
program. 
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SAFEGUARDING OUR FEED USERS
 

Jaime Abella Sison' 

Bureau of Animal Industry 
Ministry of Agriculture 
Metro Manila, Philippines 

The importance of feed quality control in the develop-
ment of a country's livestock and poultry industry can 
not be over-emphasized. It is axiomatic that without 
a strong feed control program, the future of animal 
production in the Philippines would be gloomy and 
hazardous to any investor in livestock and poultry 
production. Among the major problems in the 
production of food of animal origin, poor quality 
mixed feeds and adulterated feed ingredients stand 
out as two of the most critical and therefore, deserve 
our utmost attention. Feed is a crucial factor in 
successful animal raising for it affects both the perfor-
mance of animals, as well as the profitability of the 
business enterprises. About 70 to 80 percent of 
production costs in livestock and poultry raising can 
be attributed to feeds alone. 

The Bureau of Animal Industry (BAI) through its 
Animal Feed Control Division oversees the importation, 
manufacture, distribution, advertising dnd sale of live-
stock poultry feeds, feed ingredients and additives, 

To effect a rapid growth of the feed milling industr,', 
the government has carried out programs and has taken 
steps to support feed production. In line with the 
implementation of Republic Act (R.A.) 1556, other-
wise known as the Livestock and Poultry Feeds Act, 
as amended by Presidential Decree No. 7, a ten-year 
program has been launched. This program will provide 
maximum opportunity for the feed milling industry to 
serve animal raisers. Government agencies like the BAI, 
UPCVM and UPLB will also backup the program by 
introducing systems in feed collection and feed analysis, 
The assistance of the International Bank for Recon-
struction and Development (IBRD), popularly known 
as the World Bank, has been included in this ten-year 

Chief, Animal Feed Control Division and Chairman, Animal 
Feed Control Advisory Committee, Bureau of Animal Industry, 
Ministry of Agriculture, Metro Manila, Philippines. 

program to provide the government with feed analysis 
laboratory facilities for Metro Manila as well as for 
the various regions of the country. Manpower training 
and staff development for personnel in the private and 
public sector of the industry, is a part of this medium
term program. 

STATUS OF THE CENTRAL 
FEED ANALYSIS LABORATORY 

With the purchase and installation of three million pesos 
worth of laboratory equipment and materials (obtained 
from an IBRD loan under the Second Livestock Develop
ment Project), we can be assured of effective and 
efficient feed control services from our Central Feed 
Analysis Laboratory in Diliman, Quezon City. Before 

the end of this year, this laboratory will be capable of 
analyzing amino acids in protein sources such as soybean 
oil meal, fish meal, meat and bone meal and ipil-ipil 
leaf meal collected from commercial feed suppliers or 
submitted by poultry and swine producers for quality 
control purposes. We will also be capable of detecting
the presence of antibiotic or pesticide residues and 
mycotoxins (e.g., aflatoxin) in animal feeds. Vitamin 
assay will be conducted in this laboratory to upgrade 
the quality of feed supplements being sold in the market. 

At present, our Central Feed Analysis Laboratory can 
handle 100 samples per day for crude protein, 100 
samples per day for fat, 50 samples per day for crude 
fiber, 50 samples per day for moisture, 5 samples per 
three days for calcium, and 5 samples per three days 
for phosphorus. Feed microscopy, toxicity, toxicological 
and microbiological tests for feed quality control pur
poses can also be conducted in this laboratory. 

To maintain good quality feeds and to provide relevant 
information on animal nutrition and feed infotmation, 

BAI has set up four regional laboratories with a capacity 
of more than 15 samples per day. Four more regional 
feed laboratories are scheduled for completion this year. 

Presented at the APHCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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Suppliers of Substandard Feeds Have Been Closed 

BAI has tightened supervision of the manufacturers in 
view of complaints from livestock and poultry raisers 
about substandard feeds and feed ingredients. Four
 
feed ingredient suppliers were ordered closed by 

BAI last year for adulteration of products, 


Manpower Training and Staff Development 

In line with the emphasis to fully develop and improve 
the livestock and poultry industry, the Fish Meal 
Manufacturers Association of the Philippines (FIMAP) 
and BAI jointly sponsored the Third Regional Seminar 
on Fish Meal Production, Quality Control and Marketing 
on March 16, 1979 at the Zamboanga Plaza in Zamboanga 
City. Some 150 fishermen, fish suppliers and driers, 
fish meal manufacturers, livestock and poultry raisers, 
agricultural teachers, government planners and technicians 
attended the day-long seminar, 

Research on Feed Substitutes 

The increasing demand for and prohibitive cost of 
commercial feeds is one of the biggest problems of the
 
livestock and poultry industry. The situation has
 
prompted livestock raisers as well as feed millers to
 
look for less expensive but nutritious feed ingredients. 

Lately, much interest is focused on Ajinomoto's 
Fermented Mother Liquor (FML), a by-product 
from the manufacture of monosodium glutamate (a 
food additive). In a study conducted jointly by BAI 
and Union-Hikari Fertilizer Industries, Inc., FML was 
found to be a good substitute for cane molasses in 
broiler rations. FML is cheaper by 20 to 30 percent 
than cane molasses and contains higher percentages 
of crude protein, minerals and some of the essential 
amino acids. It also contains sugar to improve the 
palatability and to provide the necessary energy in the 
ration. 

The new feed substitute is being tested now among 
layers at the BAI Alabang Stock Farm in Muntinlupa, 
Metro Manila. 

Registration and Licensing Services 

BAI maintains a registry of approved importers, feed 
manufacturers, distributors and retailers together with 
their registered feed mixtures and/or mashes. There are 
a total of 246 firms registered with BAI as of May last 
year; 186 of these are considered mixed-feed producers 
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and 60 mills are feed ingredient manufacturers. Of the 
186 mixed-feed producers, 80 mills are operating on a 
commercial scale while the rest produce for their own 
consumption. 

The provision of a strong regulatory, research and 
development service for the burgeoning feed milling 
industry will directly benefit thousands of swine and 
poultry producers. An improvement in feed quality
will result in a more efficient production system, 
and will likely raise the income of thousands of poultry
and swine raisers. Improved efficiency in the production 
of poultry, eggs and pork will benefit millions of con
sumers by reducing the per unit cost of production, and 
this should be reflected in stabilizing or lowering the 
retail prices of these products. 

A strong feed quality control program administered by 
the government will have a great economic impact, 
considering the fact that 70 to 80 percent of the cost 
of producing poultry, eggs, or pork is spent to purchase 
feed. 



THE ROLE OF GRADES AND STANDARDS 
IN QUALITY CONTROL OF FEED 
INGREDIENTS AS APPLIED IN THE 
PHILIPPINES 

Jaime Abella Sison t 

Bureau of Animal Industry 
Ministry of Agriculture 
Metro Manila, Philippines 

SUMMARY 

Standardization is the establishment and application of 
rules in order to regulate activities in a particular field 
for the benefit and with the participation of all inter-
ested parties and, in particular, in order to achieve the 
greatest possible over-all savings while observing 
functional and safety requirements. Based on the com-
bined results of science, technology, and practical 
experience, standardization lays the basis for future 

as wll s peset an acethatdvelpmen mut kepas well as present development and must keep pace 

with progress. 

Standardization and quality control are, therefore, 
indispensable and effective measures in the feed milling 
industry. Without these measures, this vital industry 
will never be able to achieve success. Reliable standard-

ization, together with a strong government regulatory 
agency as well as a strong research and development 
service, the burgeoning feed milling industry will directly 
benefit thousands of swine and poultry producers. It 
will benefit millions of consumers, too, if the prices of 
poultry, eggs and pork will remain stable, or possibly, 
go down when efficient production is attained, 

Quite recently, the various feed standards were revised 
by the government and the feed milling industry in 
order to provide the livestock and poultry producers 
with a uniform feed quality. 

The feed standardization and quality control program 
will have a great economic impact if we consider the 
fact that feeds represent 70 to 80 percent of the cost 
of producing poultry, eggs or pork. 

Key Words: standardization, quality control mixed feeds, 
feed ingredients, feed laboratories and research. 

1Chief, Animal Feed Control Division and Chairman, Animal 

Feed Control Advisory Committee, Bureau of Animal Industry, 
Ministry of Agriculture, Metro Manila, Philippines. 

INTRODUCTION 

Man has been endowed with the power, limited though 
it may be, to achieve order out of chaos. The develop
ment of our modern civilization depends greatly on the 
use of this important faculty, and one of the principal 
tools enabling man to apply it to the best advantage is 
the process known as standardization. 

It has been said that man is a social being. It is obvious
people live in association with on3 another. In a 

very primitive society, one man will do everything for 
himself, but as communities and societies develop, 

different types of work, production and service are under
taken by different individuals, and no man remains self
sufficient. Therefore, there must be an interchange of 
goods and services among men for civilization to be 

orderly and successful. When goods and services are 

exchanged, there is a compelling necessity for the parties 
involved to speak a common language, to agree to 
criteria by which to judge the value of the goods and 
services, to agree on the yardsticks by which the criteria 
are to be measured, and to formulate the methods by 
which the goods and services will be put into use and 
be maintained in use. 

The Advantages of Standardization 

Standardization can be defined as the establishment and 
application of rules in order to regulate activities in a 
particular field for the benefit and with the participation 
of all interested parties and, in particular, in order to 
achieve the greatest possible overall savings while ob
serving functional and safety requirements. 

It is based on the combined results of science, technolgy 

and practical experience. It lays the basis for future as 
well as present development and must keep pace with 
progress. 
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The possible benefits of standardization and its influ-
ence on the economy are limitless. Some advantages are: 
To consumers -

Assurance of quality. 

Marks of identification enable consumers to buy 
the product again and again or avoid purchasing 
them in the -jture. 

Standards are commonly set in accord with theneeds of the buyers, thus minimizing wasteful 
spending, 

To producers and manufacturers -

Stabilizes production and employment, 

Eliminates indecision both in production and 

utilization. 


The study of needs has influenced manufacturers 
to change their products to conform to require-
ments and has influenced growers of farm products 
to plan their production, 

To traders -

Reduce costs. 


The reasons for sampling, inspection, classifying 
ad greadings oprepalingoodsnspecthatngoods so that a commonand grading isto prepare cssiin 
standardized nomenclature can be utilized in 

bringing about an understanding between seller 

and buyer. 

To commerce and industry -

Promotion of fair dealing in domestic and foreign 

trade. 


Joint efforts for standardization within and betweenindustries leads to better understanding and toindustisole toabe ther nerstaiong nduto.cooperation towards the integration of industrycnann 

Creation of a rational basis of understanding in 

countries. 


Feed Standardization and Quality Control 

We can readily see that standardization and quality

control are indispensable and effective measures 
 in the 

feed milling industry. Without these measures, this 

vital industry will never be able to achieve progress.
The provision for a reliable standardization program,
together with a strong research and development service, 
for an expanding feed milling industry will directly
benefit thousands of swine and poultry producers. An 
improvement in feed quality will result in efficient 
production, and will likely raise the income of thousands
of poultry and swine raisers. It will benefit millions of 
consumers, too, if the prices of poultry, eggs and pork
remain stable or goes down when efficient production
is attained. 

The Bureau of Animal Industry (BAI) is the main govern
ment agency that implements policies, rules and regula
tions regarding animal feed standardization and production.
They act on the recommendations of the Animal FeedControl Advisory Committee. Through its Feed Control 
Division, BAI oversees the importation, manufacture,
 
distribution, advertising and sale of livestock and
 
poultry feeds, feed ingredients and additives.
 

Quite recently, the various feed standards were revised 
by the government and the feed milling industry withthe intention of providing livestock and poultry users 
with uniform quality feeds. Tables 1-4 show the

nutrient standards of various classes of livestock and
poultry. As can be seen, the measures of quality are 
crude protein, crude fiber, crude fat and moisture.
 
These can be determined through chemical analysis.
 
Although the proximate analysis does not define the
 
nutrient content of feeds, it can 
be used as an 	 index of 
nutritive value because the fractions that it determines
 
are correlated with some of the properties of feeds
 
that have nutritional significance.
 

In these nutrient standards imposed by BAI, the various 
types of feeds are named according to the different
 
stages of growth of the animal to which it is being fed.
 
Let us take a look, for instance, at swine feeds. A
 
starter mash is made available for pigs 2-4 weeks old
 
and a weanling mash is fed to 5-8 week old pigs.

Young pigs require a high protein diet to improve their
 
growth performance. It should be noted that a minimum
 
level of 22 percent protein is recommended for pigs of
2-4 weeks of age. As the pigs grow, their nutrient 
requirements shift from high-protein to high-energylevels. Hence, 	a seven-month old pig requires a feed


inmmo.3pren rti.A h
containing a minimum of 13 percent protein. At the 
same time, the energy (fat) content may far exceed the
 
4 percent minimum set by BAI.
 
Lactating and gestating swine require special feeding to 

reduce embryo mortality and to assure the birth of 
healthy young pigs. Minimum crude protein levels have 
been set at 15 percent and 14 percent in feeds fed to 
lactating and gestating sows, respectively. 

Poultry feeds, on the other hand, do not vary significantly
from swine feeds in terms of the ingredients or raw 
materials used. Only the formulation is changed to 
meet the minimum nutrient requirements of the dif
ferent types of birds. 

There are two basic types of poultry feeds. One type is 
fed to broilers or chickens reared for meat purposes. 
Broiler feeds are further subdivided into broiler starter 
and broiler finisher mashes. As the name implies, a 
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TABLE 1 Nutrient Standards for Poultry reeds 

Kinds of Feeds 

Crude 
protein 
NLTa 
(M) 

Crude 
fiber 
NMTb 
(%) 

Crude 
fat 
NLTa 
(M) 

Moisture 
NMTb 

(M) 

Ash 
NMTb 

(%) 

Mineral 
NMTb 

(N) 

For-broilers (meat-type chickens): 

Broiler starter mash/crumble/pellet 
Broiler finisher mash/crumble/pellet 

For egg-type chicker._. 

Chick starter mash/crumble/pellet 
Chicken grower mash/crumble/pe'let 
Chicken layer mash/crumble/pellet no. 1 
Chicken layer rna;h/crumble/pellet no. 2 

Pigeon feeds pellet 
For Turkeys: 

Turkey starter mash/crumble/pellet 
Turkey grower mash/crumble/pellet no. 1 
Turkey grower mash/crumble/pellet no. 2 
Turkey breeding mash/pellet 

For Ducks: 

21 
18 

19 
16 
18 
16 
18 

28 
20 
16 
15 

8 
9 

8 
10 
10 
10 
10 

8 
10 
10 
10 

4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 

13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 

To be 
supplied 
by the 
feed 
manu-
facturer 

If more 
than 5% 
the maxi
mum per
centage of 
calcium or 
(Ca) or 
phosphorus 
(P) shall be 
indicated 

Duck starter mash/crumble/pellet 
Duck grower mash/crumble/pellet 
Duck layer breeder mash/crumble/pellet 
Duck finisher/crumble/pellet 

19 
16 
16 
16 

8 
10 
10 
10 

4 
4 
4 
4 

13 
13 
13 
13 

a NLT = Not less than 

b NMT = Not more than 

TABLE 2 Nutrient Standards for Bovine and Bubaline Feeds (Cattle - Buffalo - Carabao) 

Kinds of Feeds 

Crude 
protein 
NLTa 
(%) 

Crude 
fiber 
NMTb 
(%) 

Crude 
fat 
NLTa 
(%) 

Mositure 
NMTb 

W%) 

Ash 
NMTb 

(%) 

Mineral 
NMTb 

(N) 

Milk replacer 

Calf starter mash/crumble/pellet 

Dairy concentrate mash/crumble/pellet 

Beef concentrate mash/crumble/pellet 

20 

18 

16 

13 

6 
6 
... 

--

4 
4 
4 

4 

13 
13 
13 

13 

To be 
supplied
by the
feed 

manu-
facturer 

If more 
than 5% 
the maximum per

centage of 
calcium 
(Ca) or 
phosphorus 
(P) shall 
be indi
cated 

a NLT = Not less than 

b NMT = Not more than 
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TABLE 3 Nutrient Standards for Equine Feeds 

Crude Crude Crude 
protein fiber fat Moisture Ash Mineral 
NLTa NMTb NLTa NMTb NMTb NMTb 

Kinds of Feeds (%) (%) (%) (%) (%) (%) 

Race horse feed mash/crumble/pellet 13 ... 4 13 To be If more 
Draft horse feed mash/crumble/pellet 13 ... 4 13 supplied than 5%by the the maxi-
Range horse feed mash/crumble/pellet 13 -- 4 13 feed mum per

manu- centage of 
facturer calcium 

(Ca) or 
phosphorus
 
(P)shall 
be indi
cated
 

aNLT = Not less than
 
b NMT = Not more than
 

TABLE 4 Nutrient Standards for Swine Feeds 

Crude Crude Crude
 
protein fiber fat Moisture Ash Mineral
 
NLTa NMTb NLTa NMTb NMTb NMTb
 

Kinds of Feeds (%) (%) (%) (%) (%) (%)
 

Pig pre-starter mash/crumble/pellet 22 5 4 13 To be If more
 
Pig starter ,iash/crumble/pellet 18 
 8 4 13 supplied than 5% 
Pig grower mash/crumble/pellet 16 10 4 13 

by the the maxi
feed mum per-


Pig breeder mash/crumble/pellet 14 12 4 13 
 manu- centage of
 
Pig lactating mash/crumble/pellet 15 10 4 13 facturer calcium
 
Pig fattener-finisher mash/crumble/pellet 13 10 4 13 (Ca) or
 

phosphorus
 
(P)shall 
be indicated 

a NLT = Not less than 
b NMT = Not more than 

broiler starter is given to chicks of up to four weeks of feed mixture but may also induce the growth of harmful 
age. Based on BAI standards, a broiler starter should organisms, particularly molds and other pathonenic
have a minimum crude protein content of 21 percent. bacteria. 
On the other hand, the broiler finisher which is fed to
broiler chickens more than four weeks old should con- It is a fact, that feed manufacturers cannot mix good
tain at least 18 percent protein, quality feed products if the quality of raw materials or 

if the ingredients are of poor quality. Computer peopleOf all the measures indicated in the above tables, the have a phrase, actually an acronym, 'GIGO ...Garbage
most useful is the standard on percentage of moisture in, garbage out!" If one puts substandard ingredients
allowed. A high level of moisture (more than 13 per- into a mixer, substandard mixed feeds will be the result.
cent) in the diet not only reduces the quality of the To upgrade the quality of animal feeds, BAI has 
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therefore, issued Animal Industry Administrative Order 
No. 40, series of 1976, setting forth rules and regula-
tions governing the quality standards of commercial feed 
ingredients. 

Article I of the order defines the terms used in the 
manufacture and distribution of feed ingredients. Based 
on their nutrient sources, Article II classifies feed 
ingredients into energy, protein and mineral sources. 
Energy feeds are concentrates with less than 20 percent 
crude protein while protein feeds are those concentrates 
containing 20 percent or more crude protein, 

Examples of feeds classified as energy sources are brown 
rice, camote meal, rice bran, sugar, vegetable fat, and 
ground grain sorghum. 

Protein sources include blood meal, fish meal, ipil-ipil 
leaf meal, peanut oil meal, and copra meal. Bone meal, 
calcium carbonate, oyster shell powder, and sodium 
chloride are examples of mineral sources. 

Order no. 40 lists quality standards of commercial feed 
ingredients as well as the minimum nutrient requirements 
for the different classifications of feed ingredients. 

The labeling provisions of the Livestock and Poultry 
Feeds Act (Republic Act No. 1556, as amended by 
Presidential Decree No. 7) require that any container or 
package of feed or feed ingredient shall be conspicuously 
labeled, giving the brand or trademark of the feed or 
feed ingredient, the name and address of its manufacturer 
or importer, its weight (metric), a complete list of its 
ingredients (for mixed feeds), a guardntee that the con-
tents are pure and unadulterated, and the percentages 
of crude protein, crude fat, crude fiher, moisture, ash 
and minerals (calcium and phosphorus). When the 
feed or feed ingredient is sold in bulk, this information 
must be furnished to the purchaser on a printed card 
or on the invoice, 

Regulations also require special cautionary labels for 
feeds rontaining urea and ammonium salts (permitted 
ir feeds for rumin,:nts only), medicated feeds, and 
feeds containing hormones. These cautionary labels 
must include such information as the species and age 
of animals for which the feed is intended, the time 
before slaughter when a feed is withdraw,'. and similar 
instructions based on research and recommendations 
from the government regulatory and research agencies. 

By enforcing the use of these fced standairdization 
and labeling requirements, the regulatory service can 
assure the quality of mixed feeds and feed ingredients 
ir; the market. The aforementioned order can be a 
handy guide in determining whether or not a certain 

ingredient used in the manufacture of animal feeds is 
of good quality. 

Feed Laboratories, A Vita! Support to Standardization 

With increasing competition, demands for quality feed 
and government regulations and inspection, quality 
control and standardization must be reviewed from time 
to time. New procedures, new ingredients and new 
drugs require constant review and revision of control 
measures to assure that feed will perform as expected. 
Hence, the need for the establishment of feed analysis 
laboratories -- both for the government regulatory 
agencies and private feed mills. 

BAI, with the assistance of the International Bank for 
Reconstruction and Development (IBRD), has expanded 
its Central Feed Analysis Laboratory in Diliman, Quezon 
City, to a capacity of 100 samples per day. Also, 
there are four regional feed laboratories to provide 
relevant information on animal nutrition and feed form
ulation for the rural areas. These laboratories are a 
great asset not only to livestock raising, but also in the 
field of feed standardization. We are now in the process 
of drawing up standard methods to analyze mixd feeds 
and feed ingredients and to estab'ish permitted anaiyt
ical variations (PAV) in the chemical analyses of 
commercial mixed feeds and feed ingredients. We are 
being assisted in this vital undertaking by the private 
feed laboratories. 

Research is constantly bringing to light new materials, 
new practices, new discoveries. Reguations on stand
ardization and quality control must not hamper progress, 
but they must be based on sound, impartial scientific 
research. In the first flash of enthusiasm for new 
discoveries, farmers and the feed industry sometimes 
ask for changes to be made that have not been ade
quately tested in all their aspects. But the regulatory 
bodies and control officials are guided by the cautious 
hand of science because their first obligation is to safe
guard the feed users. 
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SUMMARY 


The salient areas of knowledge arising from research in 
the fields of feeds, nutrition, and production of livestock 
are briefly reviewed. Dif'arent factors involved in translating this knowledge for the farmers acceptance and 
utilization are discussed. Particular emphasis isgiven to 
various types of extension communication. Some problems
in the extension channel are identified, (e.g., packagirg 
the research results, educating and training extension 
practitioners, effective communication and information 
dissemination, background of the 'arget group, and socio-
economic relevance). 

Key Words: research, application, extension 

INTRODUCTION 

Initially research referred to a search for academic truth 
whether for the proof of an assumed hypothesis or as an 
answer to the fallacy of a dogma or principle. Gradually,
the investigative approach made increased use of the 
experimental method in the search for truth in the ex-
panding horizon of man's relation with his environment. 
The impulse for environmental activity and relationship 
encompass such areas as biology, health, socioligy,
economics, food, human ecology, water resources, energy
needs, etc. 

At no time has research been given its due recognition 
more than in this present century of human survival when 
we hear about population growth, dwindling international 
food reserves, and escalating costs for goods and services, 

Professorial Lceturer. 

The need to increase food production and various 
developmental programs especially aimed at improvingthe standard of living of the rural poor requires immedi
ate attention. 

Mankind has continuously benefited from the results of 
research in various disciplines affecting his existence, and 
research continues to supply man with a continuous stream 
of knowledge from which he can find answers to his
 
questions now and in the future.
 

RESEARCH IN THE SCIENCES 
OF ANIMAL PRODUCTION 

As a result of the continuing demand that all mankind be 
supplied with food of sufficient quantity and quality,

scientific investigations have been undertaken, that are
 
aimed at increased productivity through genetic improve
ment, improved cultural practices, better management

and care, control of pests and diseases, improved tech
nology in processing, utilization and preservation, and inother ways. These approaches apply to both animal and
 
plant food resources.
 

The different disciplines in animal production contributed 
to the mass of reserach data available through the years.
These data respresent experimental results and studies 
that can lead to improved livestock and poultry production
through the use of improved breeds, better nutrition, 
successful control and prevention of livestock pests and 
diseases, and efficient farm management practices. 

Within the context of the theme of this workshop, it is 
relevant to examine some of the fruits of research on 
feedstuffs and the feeding of livestock in different 
countries in the Southeast Asian region, a few of which 
may be listed under the following categories: 

0 Formulation of least cost rations for swine and
poultry.
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" 	 Utilization of agro-industrial by-products for 

animal feeding. 


* 	 Treatment of rice straw to enhance its feeding 

value for ruminants. 


" 	 Varietal improvement in cereal crops like maize, 

sorghum, and soybean. 


* 	 Studies on toxicity and detoxification of some 

feedstuffs. 


" 	 Studies on the improvement of the "shelf life" of 

some unstable feedstuffs. 


* 	 Propagation of local and exogenous plants for 

imported feedstuffs substitution. 


" 	 Analysis and feeding trials using indigenous plants 

and feedstuffs like roots, tubers, vines and pulses, 


" 	 Propagation and utilization of non-conventior.dl 
plants with potential feeding values like the 
wingbean. 

* 	 Agronomic studies on forage crops and pasture 
improvement, 

* 	 Improved systems of management, breeding and 
feeding. 

* 	 Economical production of milk, meat, and eggs. 

A mass of technical knowledge on various aspects of animal 
production which can be used for extension work is avail-
able. As exemplified by the preceding list, this may involve 

the introduction of new technology or the adoption of a 
package of technology. Si'yssful adoption of this tech-
nology however, requires tne development of a distinct 
approach and not merely the dissemination of information 
about the new technology, 

EXTENSION APPROACH 

!n bringing the research knowledge to the end-user or 
the farmer for his benefit, four elements are of major 
concern: 1) what to extend, 2) who will extend, 3) how 
to extend, and 4) to whom to extend. 

Research should be regarded as the fountain of ideas and 
results that can be harnessed to promote the agricultural 
development of any country in fulfilling the national 
requirements for food, particularly the protein-rich 
varieties, ensuring an additional income to the rural pop-
ulation, and increasing employment opportunities in general. 
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For research to be useful for extension, it must be 
coordinated with government programs to fulfill the nat
ional needs. These programs should be developed and 
implemented with the knowledge and support of the 
industry and/or the end-user. 

The extension aspect of agricultural development should 
maintain communication between researchers, the 
government, and the farmers. The pivotal contact in this 

channel is the extension worker who should act as the 
listening post for the policy-makers and the researchers 
in identifying the problems, the needs, and the goals of 
the farmer producer. It should be noted that a system 
must be properly organized to serve the rural farmers who 
have to be advised and encouraged to undertake various 

aspects of production in line with the program of develop
ment. The extension wor er must develop the ability to 
guide rural farm families in dev.loping the skills to become 

self-sufficient by helping them to adopt the desired 
attitudes and to establish goals and long-term objectives. 
These tasks call for credibility on the part of the extension 
worker. 

Training of program implemen ,rs, supervisors and tech
nicians, including those already in extension service, must 
be given special consideration. Perhaps not all officers 
rrom the administrator downward have sufficient know
ledge of extension methodology and the expertise to 
transfer this information down to the farmer. In-service 
training should be required for all officers, including 

ose of the higher level as well as those who will be 
azSigned as farm technicians. Extension education, 

principles, and techniques (covering both crop ana live
stock production) should be included in all training 
prcgrams. Ideally, in animal and veterinary science courses, 
adequate time must be alloted for extension education. 

One problem with extension agents that may be common 
in a number of countries, is the inability of some workers 
to communicate both literally a , technically with the 
people at the village level. This may hinder their acceptance 
by the public amongst whom they have to work. One 
solution to this is to develop a broad based pyramidal 
organization with large numbers of trained village workers 
who actually come from their base village. The top por
tion of the pyramid should include professional personnel 
who have been trained and who have a desire and an 
aptitude for work in the rural farming areas. 

The usual practices employed by extension workers are 

farm visits, seminars, farmers' meetings, method or result 
demonstrations, and mass communications. The farm 
visits take the form of dialogue with the farmers/end
users or groups of farmers. The same is true in the case of 
seminars and f:,,mars' meetings, which usually include 
lectures, problem discussions and solutions. Techniques, 

http:non-conventior.dl


methods, and results of experiments or new tech-iology 
can be demonstrated in the farm communities or at 
experimental/demonstration centers located at research 
stations, government farms and colleges. Seminars,
lectures, meetings and workshops should include the useof visual aids. The usual communication media employed 
are radio, television, and printed information. 

The preparation of extension information assumes import-
ance if we consider its relevance to the processing of 
research knowledge so that it can be easily understood by 
extension personnel and be readily applied by the farmer/ 
end-user. If research results are to be spread effectively 
the following should be considered: 

" 	 The research write-up should be suitable to the 

medium of dissemination. 


* 	 The knowledge resulting from research should be 

translated into simple language, avoiding technical 

terms as much as possib .
 

* 	 Releases for TV coverage should be accompanied 

with comprehensible visual support. 


* 	 The interpretation of the results of reserach to 

service the media can best be aided by subject 

matter specialists, 


* 	 Lines of communication between researchers and 

media must be maintained, 


* 	 The media personnel and the extension worker 

documentation service should be accessible to 

researchers thereby shortening the time lag before 

the results of resc'arch can be applied by the farmer.
 

The target audience for the transmittal of research benefits 

and ad-'ption of the improved technology is composed of 

two groups, the organized industrial concern and the single 

farmer-producer. Usually, no difficulty isencountered 

in the delivery of extension technology to organized 

industry. Many factors, hcwEver, may ba encountered 

in successfully transmitting the information to the small-
holder. Important among these iseach farmer's cultural 
background and his traditional set-up. The extension 
mechanism should be geared to work through extension 
service workers supported by sufficient local barrio or 
village workers. Efforts should preferably concentrate 
on groups rather than with individuals, or through 
farmers' associations, cooperatives and other units 
invc!ved in spreading extension information horizontally 
at the village level. Of course, the other alternative isto 
work through the media. 
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SOCIO-ECONOMIC RELEVANCE OF 
RESEARCH AND EXTENSION 

Undoubtedly, research results benefit the farmer/enduser not only as a direct impact on solving principal 
problems of his farm productivity, but also by minimizingthe ill-effects of unexpected changes in his environment. 
An example isthe introduction of the cultivation ofeampleuiotephnlaodwhich ofidhd nton a 
Leucaena leucocephala, which provided not only a 
valuable feed ingredient that increases the feed supply 
and reduces the dependency on imports, but later proved 
to be useful as a dendro-thermal source of energy in 
our search for a supply of energy from nonconventional 
sources. 

But there isalways the problem of overemphasizing
 
research for technological development while ignoring

sociological problems. Research should not be under
taken for the sake of satisfying the whims and inquisitive
ness of the research investigator, but for the benefit of 
the community and mankind. 

The rural population should be encouraged to transform 
their farm holdings into an integrated crop and livestock 
production system, as well as incorporating other practices 
into the system, thereby increasing the income level at all 
segments of the agricultural community. As a develop
mental strategy, strengthening the training and education 
of farmers through vocational and non-formal training 
programs as well as through support for ar, effective and 
adequately constituted extension service with in-depth 
penetration to the barrio/barangay (village) level should 
have top priority. This would motivate the farmers to 
accept new ventures and practices implementing those 
into theii production systems. 

The focus of these approaches should be the small
 
farmers. It isnote-worthy to take stock of what Dr. D.
 
L. Umali, Assistant Director-General and Regional 
Representative of FAO for Asia ard the Far East stated 
at the 12th FAO Regional Conference for Asia and the 
Far East at Tokyo in September 1974. "FAO is 
currently trying to evolve a new development strategy 
in which the great mass of small farmers, peasants, and 
landless farm workers can be viewed as human capital. 
This we have in abundance as assets of the poorer countries 
for development. What isneeded is an effective way of 
liberating their enthusiasm, energy and creativi.,. This 
can be done by a small farmer action program implemented 
through the grass-root groups in the villages, thereby 
providing opportunity for involvement to the low
income small farmer and landless laboru:s in the planning 
and implementation process, developing a sense of comm
unity and thus acquiring a sense of identifiration with and 
accountability to their own program." 



Special Reports 

These reports emphasize the general need for mineral supplementation and 

major problems that must be overcome for efficient animal production 
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SUMMARY 

In tropical countries, mineral imbalances are a major
limitation to ruminant livestock production. Often 
grazing livestock do not receive mineral supplementation
and must depend largely upon forages to supply their 
requirements. Only rarely, however, can forages com-
pletely satisfy all of the mineral requirements. Borderline 
or deficient levels of certein elements were noted for 
many forages in the 1974 Latin American Tables of
Feed Composition: Co, 43 percent; Cu, 47 percent; 
Mg, 35 percent; P, 73 percent; Na, 60 percent; andZn, 75 percent. The most widespread mineral deficiency
for livestock isthat of P. Twelve reports from tropical
countries illustrate &.e dramatic increase in calving per-
centage when breeding cattle were supplemented with 
P. Copper and Co deficient areas are widespread in 

tropical countries. Miiieral deficiencies are often 
more 

prevalent during the wet 
season. 

The University of Florida, with assistance of a grant
from the United States Agency for International Develop-
ment, is cooperating with Latin American, Asian and 
African institutions to initiate and establish mineral re-
search. A y',;tematc mapping technique, based on 

animal tissue and forage concentrations, can be employed

to predict where mineral deficiencies or toxicities will 

occur. 
 Data from research in Brazil indicate that 

positive correlations among soil and forage mineral 

concentrations for Mg, Cu, Fe, Mn, Na, Mo, and Zn 

were low or nonexistent. Attempts to raise iitestock 

productivity in tropical countries will be unsuccessful 

unless the nutritional environment, including adequate

mineral nutrition, is likewise elevated. 
 Mineral supple-

mentation is a last cost input to improvement of 

livestock production. 


INTRODUCTION 

Undernutrition is commonly accepted to be the most 
important limitation to ruminant livestock production 

in tropical countries. For grazing livestock, forages are, 
and will continue to be, the major source of the essential
nutrients of energy, proteins, vitamins and minerals. The 
present discussion will be mainly limited to minerals. 
Where possible, mineral research in tropical Asian coun
tries will be noted. Nevertheless, research data from Latin 
America will be emphasized since only a small amount of 
mineral research has been carried out in Asia. 

VITAMINS 

Because of microbial synthesis and normal abundance in 
plants, only vitamin A of the vitamins isgenerally con
sidered important as a dietary component for grazing
livestock. Vitamin E, under conditions of low selenium 
intake, can sometimes be important since it is known to 
have a sparing elfect on the requirement of this mineral. 

Vitamin A deficiency occurs only when grazing animals 
have to exist on mature, dry herbage for long periods, or 
in intensive dry seasons, since the green plant provides

abundant carotene and enables large amounts of vitamin
 
A to be stored in the body. The important question that
 
remains unanswered is how long this vitamin A storage
will last when animals grae poor quality foraqo inade
quate in carotene. Geographical locations where vitamin 
A deficiency might be expected would therefore, be 
regions where there are extensive dry seasons. Many
tropical regions in Africa, Asia and Latin America 
routinely have dry seasons of six months or longer in 
duration. Under conditions in India, it has been reported
(Ray 1963) that fair grazing is possible for only three 
months of the year. With the cessation of the monsoon 
rains, the grasses mature rapidly, with a large drop in 
carotene content. The value has been found to decrease 
from 100-200 mg per kg on dry matter basis in 
mid-rainy season to as low as 0.5 to 1 mg per kg, !i the 
summer months. As a result, symptoms like night blindness, blindness in newborn calvei and birth of weak calves 
have been reported from all parts of India. 
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ENERGY-PROTEIN DEFICIENCIES 

IN RUMINANTS 


Many instances of energy and protein deficiency arise 
from the poor quality herbage which, unfortunately, is 
often the only feed available to ruminants during i long 
dry season. The availability of energy and protein, as 
measured by thtir apparent digestion by sheep and cattle, 
declines rapidly with advancing maturity (Butterworth 
1967). As they advance beyond a few weeks growth, 
most tropical forages have acharacteristically high lignin 
content, which influences both digestibility and the 
amount the animals will eat. Lignin must be considered 
as the primary structural inhibitor of quality in tropical 
grasses within a given species (Moore and Mott 1973). 
These researchers noted that tropical forages have a 
lower maximum intake and digestibility, and this may be 
due to higher cell wall contents (CWC) in tropical for-
ages than in temperate forages at comparable stages of 
growth. 

Low digestible energy and protein content of the diet 
imposes a severe physical restriction on the amount of 
feed an animal is able to consume. Data by Smith (1962) 
from mature Iyparrheniapasture showed that Bos 
indicus steers ate dry matter equivalent to 1.2 percent of 
their body weight when the herbage contained 50 percent 
digestible organic matter (DOM) but, as the dry season 
progressed, intake of forage fell to 0.8 percent of body 

r"^.,uppd.. twhn to 38 percent. 

Many publications have supported the conclusion that 
tropical grasses are inherently of low quality in comparison 
to temperate grasses. Crude protein isoften the main 
limiting nutrient for livestock in the tropics, with approx-
imately seven percent crude protein as the minimum level 
required for positive nitrogen balance in mature grazing 
animals (Milford and Haydock 1965). Cohen (1975) 
notes that tropical forages are largely devoid of legumes 
and have a low crude protein content, a factor which is 
almost n,._rbly associated with low organic matter 
digestibility. Additions of legumes to agrass pasture 
improves the quality of the feed, especially during the 
dry season when the protein content in mature grass 
(standing hay) isextremely low. Even a small percentage 
of legume in the sward increases roughage intake by cattle. 

The most devastating economic consequence of energy 
and/or prote,2 deficiency in the 13ctating cow isfre-
quently a failure to conceive during the normal breeding 
season, which coincides approximately with the third 
month of lactation. Ward (1968) has shown that, with 
few exceptions, lactating cows do not calve two years in 
successioi under Zimbabwe conditions. Young (1968) 
observed the same type of calving histories on native 
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pastures in northern Australia. The effects of lactation 
on pregnancy were striking in the Ilanos of Colombia 
(Stonaker 1975) where only 9 to 13 percent of the nurs
ing cows and heifers were pregnant versus 51 to 54 
percent of the dry cows and heifers in the 40 llanos farms 
studied. 

MINERALS 

Mineral ahsot,;ers, including deficiencies, toxicities and 
imbalances, are severely inhibiting the livestock industries 
of many countries. At least 15 mineral elements, including 
calcium (Ca), chlorine (CI), magnesium (Mg), phosphorus 
(P), potassium (K), sodium (Na), sulfur (S), cobalt (Co), 
copper (Cu), iodine (I), iron (Fe), manganese (Mn), moly
bdenum (Mo), selenium (3e) and zinc (Zn), are nutrition
ally essential for ruminants. In specific areas toxic 
concentrations of Cu, fluorine (F), Mn, Mo or Se limit 
grazing livestork production. Additional toxic elements 
(arsenic, lead, cadmium, mercury and aluminum) for 
ruminants, as well as the possible significance of newly 
discovered essential elements (chromium, vanadium, 
nickel, tin and silicon), have been reviewed (McDowell 
et. al. 1978b) 

Factors Influencing Mineral Requirements 

Many factors affect mineral requirements, including 
nature and luvel of production, age, level and chemical 
form of elements, interrelationship with other nutrients, 
mineral intake, breed and animal adaptation. Mineral 
requirements are highly dependent on the level of 
productivity (NRC 1976; NRC 1978). As an example, 
a young pregnant beef cow during her first lactation 
would have substantially higher mineral requirements 
than a mature, dry cow, since the former would still be 
growing and also producing milk and a fetus. Improved 
management practices that lead to improved milk pro
duction and growth rates for livestock will necessitate 
greater attention to mineral nutrition. Mineral deficiencies 
perhaps only marginal up to this time are likely to become 
of importance, and previously unsuspected nutritional 
deficiency signs may occur as production level increases 
(Long et al. 1969; Thorton et al. 1969). 

Specific mineral requirements are difficult to pinpoint 
since exact --'d;ls are dependent on chemical form and 
numerous :'.,.,nterrelationships. The chemical form 
of minera ;I.:-'r varies greatly in the amount of diet
ary miner. .,ed and in biolngical availability 
(Ammerman ana Miller 1972). Examples of the numer
ous mineral interrelationships which affect requirements 
include Ca-P, Ca-Zn, Cu-Mo, Cu-Fe, Se-As, Se-S, 



Fe-P, Na-K, and Mg-K. Under practical conditions 
in swine, Zn deficiency might not have been discovered 
had it not been for the excessive Ca that was included 
in the diets. In addition to mineral interrelationships, 
vitamins D, E, and B12 , goitrogenic substances, and 
chelates such as oxalic acid and phytic acid each influ-
ence specific mineral requirements, 

Adequate intake of forage by cattle is essential in meet-
ing mineral requirements. Factors which greatly reduce 
forage intake, such as low protein content (< 7.0%) and 
increased maturity, lignification, and stem to leaf ratios,
likewise reduce the total minerals consumed, 

On the basis of low tropical forage mineral concentrations 
during the dry season, it is logical to assume that cattle 
would most likely suffer mineral inadequacies during 
this time. On the enya(Huson1944,contrary, many world reports, includng hoseof Bazil(Corea 
cluding those of Kenya (Hudson 1944), Brazil (Correa1957), and the Union of South Africa (Van Niekerk 
1975), noted specific mineral deficiencies more prevalent
during the wet season. Grazing cattle were more prone 
to develop Co or P deficiencies, and the clinical signs 
were severest after the rains, when pastures were green 
and plentiful. From Africa, Van Niekerk, (1975) noted 
that the beneficial effect of P was entirely during the 

wet seas, i, although the P content of the grass is at 
its 

highest uring this time. In Colombia, large growth 

respor s were obtained by complete mineral supple-

mentF. ion, but only during the rainy season (CIAT 

1973, 
 Increased incidence of mineral deficiencies during
the wet season is less related to forage mineral concen-

trations than tc the greatly increased requirements for 

these elements by the grazing animal. 
 During the wet 
season, livestock gain weight rapidly since energy and 
protein supplies are adequate. Associated with rapidgrowth during the wet season, mineral requirements areghwhilduring the seaon,minealequi t arehigh, while during the dry season, inadequate protein 
and energy result in animals losing weight, thereby

greatly limiting mineral requirements. 


There are notable exceptions as to the season of the 
year when mineral supplementation is most critical, 
In the wet Ilanos of Venezuela, northern Colombia 
and Bolivia, as the water recedes in the dry season, 
cattle enter the lowlands to graze a great variety of 
plant species. For this reason, breeding and calving in 
these areas are more frequent during the dry season 
than in the rainy season (Stonaker et al. 1974). Underthese conditions, incidences of mineral deficiencies 
would not be expected to be more prevalent during 
the wet season. Van Niekerk (1977) reported incidence 
of Zn deficiency for grazing cattle in South Africa 
during the dry, but iot the wet, season. 

Data from two regions of Thailand suggest the dry 
season as the time of greatest response to mineral 
supplements. In Central Thailand (Tumwasorn et 
al. 1980) during the wet season, cattle are limited to 
small areas due to the rice planting period. However, 
during the dry season, cattle have much greater access 
to forages and by-products. In Northern Thailand 
(Falvey 1980) toward the end of the dry season, 
forage burning is practiced, with subsequent regrowth 
due to adequate soil moisture. Thus, energy and 
protein supplies become adequate, following poor for
age quality, and minerals now become the critical 
limitation. Therefore, from both regions, even though 
minerals are most required in the dry season, the 
requiremets are once again related to adequacy of 
energy and protein Supplies. 
Important differences in mineral metabolism can be 
attributed to livestock breed adaptation. The effect of 
breed differences on mineral requirements has oftenbeen observed in livestock (Phillips 1956; Correa
 
1957; Weiner and Field 
 1969). In Brazil, Bos indicus 
exhibited clinical Co deficiencies when fed forage 
containing 0.08 ppm, while Bos taurus were not 
affected until the Co level dropped to 0.05 ppm or
 
lower (Correa 1957). 
 It is not unusual for imported 
livestock to show deficiency signs, while indigenous
breeds that are slow-growing and late-maturing do not 
exhibit the deficiencies to the same degree (AlIman and 
Hamilton 1949). Payne (1966) suggests the possibility 
that unacclimatized cattle of the temperature type that 
sweat profusely and lose saliva and mucus from the 
mouth may lose significant quantities of minerals, part
icularly in the arid tropics. 

Factors Affecting Forage Mineral Content 

Forage mineral concentrations are greatly affected by
soil types, plant species, stage of maturity, yield,
 
pasture management and climate. Most naturally occurr
ing mineral deficiencies in cattle are associated with 

specific regions and are directly related to soil character
istics. The content of an element in soil would seem the 
most important. However, availability factors, including 
soil pH, texture, moisture content and organic i- ;.ter 
are often more limiting than soil coitent. As soil pH
increases, the availability and uptake of Fe, Mn, Zn, Cu, 
and Co decreases, whereas Mo and Se concentration 
increase (Williams 1963; Miller et al. 1972). 

Large variations in mineral content of different plant 
species growing on the same soil have been reported. It 
is a generally accepted view that herbs and legumes are 
richer in a number of mineral elements than are grasses
(Fleming 1973). For most minerals, "accumulator" 
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plants exist which contain extremely high levels of a Sources of Minerals to Grazing Livestock 

specific mineral (Schutte 1964). As plants mature, 
With the possible exception of salt, many producers inmineral contents decline due to a natural dilution process 

(Fleming 1973) end translocation of nutrients to the tropical countries do not supplement livestock with 

root system (Tergas and Blue 1971). In most circum- minerals. Thus, livestock depend largely upon forages 

stances, P, K, Mg, Na, Cl, Cu, Co, Fe, Zn, and Mo de- to supply their mineral requirements. However, only 

cline as the plant matures (Underwood 1966; Gomide rarely can forages completely satisfy each of the mineral 

et al. 1969). requirements for grazing animals. Table 1 summarizes 

the mineral concentrations of 2615 Latin American 

Climate, forage management and yield influence plant forages (McDowell et al. 1974). Borderline or deficient 

mineral composition. Cattle grazing pressures will in- levels of certain elements were noted for many entries: 

fluence the species of forage predominating and also Co, 43 percent; Cu, 47 percent; Mg, 35 percent; P, 73 

change the leaf/stem ratio radically, thereby having a percent; Na, 60 percent; and Zn, 75 percent. 

direct bearing on the mineral content of the sward. 

Increasing crop yields remove minerals from the soil at Livestock obtain some minerals from waier and soil. Al

a faster rate so deficiencies are frequently found on the though highly variable, all mineral elements essential as 

most progressive farms (Schutte 1964). Overuse of N dietary nutrients occur to some extent in water. Animals 

and K fertilizers increases the incidence of grass tetany sometimes consume appreciable amounts of soil, but this 

(Kemp et al. 1961), with K also dramatically reducing is also highly variable. From New Zealand, annual inges

forage Na content in plants (Underwood 1966). tion of soil reached 75 kg for sheep and 600 kg for dairy 

animals (Healy 1974). 

TABLE 1 Mineral Breakdown and Concentrations of 2615 Latin Arner;qan Forages (Dry Basis)a 

Percentage
 

of forages 	 No. of
 
entries Requirementc
with entriesbElement 

Calcium 42.9 1123 0.18-0.60% 	 Concentrations, % 0-0.30 over 0.30 
% of total 31.1 68.9 

Cobalt 5.4 140 0.05-0.10 ppm Concentrations, ppm 0-0.10 over 0.10 

% of total 43.1 56.9 

Copper 9.0 236 4-10 ppm Concentrations, ppm 0-10 over 10 
% of total 46.6 53A 

Iron 9.8 256 10-100 ppm Concentrations, ppm 0-100 over 100 
% of total 24.1 75.9 

Magnesium 11.1 290 0.04-0.18% Concentrations, ppri 0-0.20 over 0.20 

% of total 35.2 64.8 

Manganese 11.2 293 20-40 ppm Concentrations, ppm 0-40 over 40 

% of total 21.0 79.0 

Molybdenum 5.1 133 0.01 ppm or Concentrations, ppm 0-3 over 3 

less 86.4 13.6 

Phosphorus 43.2 1129 0.18-0.43% Concentrations, % 0-0.30 over 0.30 

% of total 72.8 27.2 

Potassium 7.6 198 0.60-0.80% Concentrations, % 0-0.80 over 0.80 
% of total 15.1 84.9 

Sodium 5.6 146 0.10% Concentrations, % 0-0.10 over 0.10 

% of total 59.5 40.5 

Zinc 6.8 177 10-50 ppm Concentrations, % 0-50 over 50 

% of total 74.6 22.4 

aLatin American Tables of Feed Composition (McDowell et al. 1974; McDowell et al. 1978a).
 
bLess than 1%of the other minerals were included.
 
CN.R.C., 1976, 1978, and A.R.C., 1965.
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Incidence of Mineral Deficiencies and Toxicities in ranches in the San Carlos region of Costa Rica, 27 per-Tropical Countries cent were borderline to deficient in Co (Kiatoko et al. 
Table 2 combines more recent reviews on 

1978). Incidence of Co deficiency can vary greatlythe reported from year to year, from an undetectable mild deficincidence of mineral deficiencies or toxicities in develop- iency to an acute stage.ing tropical countries (Fick et al. 
In five years at Glenroy,1978; McDowell 1976). Australia, flocks of sheep were unaffected, whereas inThe extent of affected areas is not generally appreciated, another eight years, symptoms of variable severityand it is inevitable that reports of mineral inadequacies of Co deficiency were encountered (Reuterwill greatly increase as more 	 1975).tropical countries under- Cobalt deficiency has been reported in Malaysiatake mineral research and thereby improve their methods (Mannetje et al. 1976; Braithwaite, B. 1980; personalof detection. These reviews include confirmed, as well communication), with animals responding to vitaminas highly suspected, geographical areas of mineral def- orB12 cobalt pellets.

iciencies and toxicities in ruminants. 

Calcium and Phosphorus Copper and Molybdenum 

A Ca/P ratio of 1:1 to 2:1 is usually recommended, Throughout extensive regions of the tropics, lack of Cuwith a close ratio most critical if P intake is marginal or
inadequate. While Ca deficiency can easily be produced 

is the most severe mineral limitation for grazing cattle,
with the exception of P and possibly Co (Table 2).in young growing animals and lactating dairy cows fed Copper deficiencies in cattle, as with Co, occur mainlynative forages supplemented with concentrates, the under grazing conditions, with gross signs of the deficdeficiency has not been reported in grazing beef cattle iency rare when concentrates are fed.even during lactation (Loosli 1978a). 	 The majority ofIn India, Ca 

deficiency is reported for cattle fed straw due to the 	
reports are concerned with a "conditioned" Cu defic
iency, and usually occur when forage Mo exceeds 3 ppmlarge amounts of oxylates in this feed (Ray 1963). In and the Cu level is below 5 ppmcattle, the most common 	 (Cunha 1973). Clinimineral deficiency in the cal signs ofworld is lack of P. 	

Mo toxicity are similar to Cu deficiency,In most livestock grazing areas of with both Mo toxicity and Cu deficiency generallytropical countries, soils and plants are low in P. Many corrected by Cu supplementation.grass species containing over 0.3 percent P during early 	
In severe Mo toxic 

areas, injections of Cu compounds are often the prestages of growth are available to grazing cattle for only ferred method of administration, since the primaryshort periods. For the greater part of the year, mature site for Cu x Mo interaction is in the gut.forages contain less than 0.15 percent P. In many tropical countries, high amounts of soil Fe and Al accentuate For the past five years, ICA researchers have beena P deficiency by forming insoluble phosphate complexes, analyzing liver, blood and forage samples throughout 
Colombia (Gil et al. 1977). Their results indicate that

The most devastating economic result of P deficiency is 
vast areas of Colombia, including Puerto Boyaca, Montilonia, Obonuco, Caribia, El Nus, Palmira, Turipana,reproductive failure, with P supplementation dramatically

increasing fertility levels in grazing cattle from many 	
Coloso, San Jose del Nus and Caucacia, are seriously
deficient in this element. Certain areas of El Salvadorparts of the world (McDowell 1976). In many tropical are reported to be likewise deficient in Cu (Perla et al.areas, the effects of undernutrition on fertility are 	 1978). Data from the northern coast of Hondurasapparent. With few exceptions, lactating cows calve showed Cu deficiencies, with 60 percent of 48 cattleabout once in two years. In P deficient areas, if a liver samples containing less than 20 ppmcalf is produced, cows 	 Cu (Patemay not come into regular estrus and Crockett 1977). Of cattle livers analyzed in Costaagain until body P levels are restored, either by feeding Ricasupplementary P or by cessation of lactation, 

23 and 40 percent were borderline to deficient
in Cu from 12 San Carlos (Kiatoko et al. 1978) and 15 
Guanacaste (Lang et al. 1975) ranches studied, respect-

Cobalt ively. Over 80 percent of 90 forage samples from Canas,Costa Rica contained deficient Cu levels of less than 4 
ppm (Murillo BravoWith the exception of P and possibly Cu, Co deficiency 	 1977). Low to deficient Cu concentrations were reported from Cartago, Costa Rica. Seventyis often the most severe mineral limitation for grazing five percent of 64 forages contained less than 10 ppmcattle in tropical countries. Approximately 43 percent Cu, while eight out of ten liver samples were below 75of 140 Latin American forage entries were either de-

ficient or borderline to deficient (< 0.1 ppm) in Co. 
ppm (Palmer Francis 1977). The majority of forage CuOf concentrations from San Marcos, Huehuetanango andthe total liver samples analyzed from 12 beef cattle Suchitepeque, Guatemala were low, less than 5 ppm 
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S'ABLE 2 Geographical Locations of Mineral Deficiencies or Toxicifies for Ruminants in Developing 

Tropical Countriesa 

RLquired Elements 

Calcium 	 Argentina, Brazil, fqolombia, Costa Rica, Guatemala, Guyana, India, Mexico, Panama, Peru, 

Philippines, Senegal, .",rinam,Uganda, Venezuela. 

Magnesium 	 Argentina, Brazil, Chile, Colombia, Costa Rica, Guatemala, Guyana, Haiti, Honduras, Jamaica, 

Kenya, Peru, Surinam, Trinidad, Uganda, Union of South Africa, Uruguay. 

Rica, Cuba, Ecuador,Phosphorus 	 Antigua, Argentina, Bof.swana, Brazil, Ceylon, Chile, Colombia, Costa 
Egypt, Ghana, Guatemala, Guyan&, Haiti, Honduras, India, Indonesia, Jamaica, Kenya, 

Malagasy Republic, Malaysia, Mexico, Nicaragua, Nigeria, Panama, Peru, Philippines, Puerto 

Rico, Senegal, Somalia, Southern Zi nbabwe, Surinam, Tanzania, Uganda, Union of South 
Africa, Uruguay, Venezuela, Zaire. 

Potassium 	 Brazil, Haiti, Panama, Uganda, Venezuela. 

Sodium 	 Brazil, Chad, Colombia, Guatemalk, Kenya, New Guinea, Nigeria, Northern Rhodesia, Panama, 

Philippines, Senegal, Su;oam, Thailand, Uganda, Union of South Africa, Venezuela. 

Sulfur 	 Brazil, Ecuador, Uganda. 

Cobalt 	 Argentina, Brazil, Colombia, Costa Rica, Cuba, Egypt, El Salvador, Guyana, Haiti, India, 
Katanga, Kenya, Malaysia, Mexico, Nicaragua, North Africa, Peru, Philippines, Surinam, 

Uganda, Union of South Africa, Uruguay, Zaire. 

Copper (or Argentina, Brazil, Colombia, Costa Rica, Cuba, Guyana, Haiti, India, Kenya, Malaysia, Mexico, 

Molybdenum Panama, Peru, Zimbabwe, Senegal, Sudan, Surinam, Tanzania, Trinidad, Union of South Africa, 

toxicity) Uruguay. 

Iodine 	 Worldwide 

Iron 	 Brazil, Costa Rica, India, Indonesia, Panama. 

Manganese 	 Argentina, Brazil, Burma, Costa Rica, Panama, Uganda, Union of South Africa. 

Selenium 	 Bahamas, Brazil, Costa Rig.a, Ecuador, Guyana, Honduras, Indonesia, Mexiro, Paraguay, Peru, 

Uganda, Union of South Africa, Urugi .ay. 

Zinc 	 Argentina, Brazil, Costa Rica, Guyana, India, Indonesia, Panama, Peru, Philippines, Puerto Rico, 

Uganda, Venezuela. 

Toxic Elements 

Fluorine 	 Algeria, Argentina, Guyana, India, Mexico, Morocco, Saudi Arabia, Tanzania, Tunisia,Union 

of South Africa. 

Manganese 	 Brazil, Costa Rica, Peru, Surinam. 

Selenium 	 Argentina, Brazil, Central African Republic, Chad, Chile, Colombia, Ecuador, Honduras, India, 

Iran, Kenya, Madagascar, Mexico, Nigeria, North Africa, Peru, Puerto Rico, Sudan, Union of 
South Africa, Venezuela, Upper Volta. 

aMcDowell (1976); Fick et al,1978; Arroyo-Aguilu and Coward-Lord (1974 Pdeficiency Puerto Rico); Tartour (1975 Cu 

deficiency Sudan). 
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(Flores, J. A., M. T. Cabezas, B. Murillo and R.Bressani 
1978, unpublished data). Forage analyses from the state 

low in Na; and 4) in animals grazing pastures heavily
fertilized with K, which depresses herbage Na levels.of Goias, Brazil indicate that about 50 percent of the 

forage samples have less than 5 ppm Cu (Lopes, E.
1978, unpublished data). The majority of forage 
samples from the eastern Ilanos of Venezuela contained 
between 1 and 4 ppm Cu (Velasquez, J. 1978, unpub
lished data). In Malaysia, 80 percent of surveyed cattle 
and buffalo wee Cu deficient (Hill et al. 1962). 

Iodine 

Iodine deficiency is one of the most prevalent deficiency
diseases that has been shown to occur in most tropical
countries. Deficiency of I results in a lack of thyroxine
and is manifested by general weakness, stunted growth 
or stillborn animals with goiter. Although I deficiency 
results primarily from low dietary intake of I, its incid
ence is greatly enhanced by intake of goitrogens thatinterfere with I utilization. The most effective method 
of goiter prevention is to provide I in the mineral mix-
ture. Unstabilized potassium iodide is less effective 
under wet tropical conditions since I in this form is
readily volatilized or leached. The incidence of defic-
iency has declined in many countries as a result of the
widespread use of iodized salt. However, in many
tropical countries of the world, endemic goiter remains 
an exceedingly serious problem for humans and livestock
alike. 

Sodium and Chlorine 

The craving of livestock for common salt is well estab-
lished. However, the evidence of a naturally occurring

dietary deficiency of Cl, as distinct from Na, has not
been established. Tropical forages low in Na have been

reported in many tropical countries (Table 2). In a
study of six ranches in northern Mato Grosso, Brazil,
Sousa et al. (1978) reports a severe Na deficiency on 
each farm. The ranch forage Na means ranged from
84 to 194 ppm and would supply only 14 to 32 per-

cent of the Na requirement. 
 Of 125 forages analyzed

throughout Colombia, approximately 90 percent con-

tained less than the requirement of 0.06 percent Na 

(Gil, A. and Tritschler, J., 1977, unpublished data).

Likewise from Thailand, Falvey (1980) found forage

Na concentrations averaging 0.01 
 percent. 

Sodium deficiency is most likely to occur 1) during
lactation, due to secretion of Na in the milk; 2) in
rapidly growing animals; 3) under tropical or hot 
semi-arid conditions where large losses of water and 
Na occur due to sweating and where pastures are 

Even after a prolonged severe deficiency, NaCI levels 
secreted in milk remain high. Thus, lactating animals
suffer most from lack of salt in the diet (Loosli 1978b). 

Magnesium 

Grass tetany (hypomagnesemic tetany) generally occursduring early spring, or a particularly wet autumn, among 
older cattle grazing grass or small grain forages in coolweather. Grass tetany is most likely to occur when 
pastures contain less then 0.2 percent Mg. Slightly 
over one-third of 290 forages included in the 1974 
Latin AmericanTables of Feed Composition contained 
0.2 percent Mg or less (McDowell et al. 1978a). 

Grass tetany or hypomagnesemia has been studied 
extensively in Argentina, where a considerable number
of animals die annually due to this condition (Fick
et al. 1978). Sporadic cases of grass tetany have been
reported in Colombia and Costa Rica. Hypomagnesemic 
tetany responds favorably to Mg therapy. In Peru, Mg
deficient cattle were treated successfully with intravenous 
or oral administrations of magnesium sulfate (Alvarado 
et al. 1970). In the southeastern U. S., a complete

mineral mixture with 25 percent MgO (14 percent Mg)

has been effcctive in preventing grass tetany in beef
 
cattle (Cunha 1973).
 

Selenium 

Consumption of feedstuffs containing both toxic
(>5 ppm) and deficient (<0.1 ppm) conceijtrations

of Se presents a worldwide problem for grazing livestock.
 
In one review (Fick et al. 
 1978), Se toxicity was re
ported in Argentina, Chile, Colombia, Mexico, Peru,

Puerto Rico, and Venezuela, while Se deficiency was

suspected or confirmed in the Bahamas, Brazil, Costa 
Rica, Ecuador, Guyana, Honduras, Mexico, Paraguay,

Peru and Uruguay. 
 Lang et al. (1975) reported border
line to deficient Se concentrations in 33 percent of the

livers analyzed from beef cattle slaughtered in Guana
caste, Costa Rica. Hall (1977) reports undocumented 
evidence of Se deficiency in southern Brazil and northern 
Uruguay on the basis of typical symptoms (i.e., musculardystrophy and incoordination) and low forage Se levels
(0.045 ppm). Exudative diathesis, a Se - vitamin E
deficiency in poultry, has been established with locally 
grown feeds in Indonesia (Edwardly, J. 1978, unpub
lished data). 
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analysed in the eastern Ilanos of Venezuela, one-thirdFluorine 
contained less than 40 ppm Zr. 

Chronic fluorosis is generally observed under three 

conditions: 1) drinking water high in F (3-15 ppm 

or more); 2) continuous consumption of high F mineral 

supplements; and 3) grazing F contaminated forages 

adjacent to industrial plants which emit fluorine fumes 

or dust. The more common incidence of fluorosis 
results from consumption of high F mineral supplements 

or contaminated forages near industrial plants. Toxicity 

of F is a reflection of amount and duration of ingestion, 

solubility of fluorides ingested, age of animal, nutrition, 

stress factors and individual animal differences. Cattle 

are less tolerant of F toxicity than other grazing live

stock, and general undernutrition enhances the deleter
ious effects of F toxicosis. Only defluorinated phos-
phates should be fed to cattle and fertilizer rock 

phosphates should be avoided. 

Mangane~se, Zinc, Iron, Potassium and Sulfur 

Lang et al (1975) reported approximately 21, 63 and 

24 percent of the total cattle livers examined in western 

low in Fe, Mn and Zn, respectively,

Costa Rica were 


Rica characterized by volcanic soils, 
In a region of Costa 

high Mn forages have been observed, resulting in low 
reproductive rates of cattle (Fonseca and Davis 1968; 
Lang 1971). Clinical signs suggesting a Mn deficiency 
have been observed in Costa Rica (Lang, C. 1977, 
personal communication) and Mato Grosso, Brazil 
(Mendes 1978). 

Legg and Sears (1960) founa a parakeratosis skin dis-

order in cattle of Guyaria which were consuming forages 

containing 18 to 42 ppm Zn. Low levels of serum Zn 

were noted in cattle from Andahuaylas, Huancayo, 

Arequipa and Oxapampa, Peru (Ancasi et al. 1973). 

Forage data from both Guanacaste (Murillo Bravo, 1977) 

and Cartago (Palmer 1977), Costa Rica revealed low 

forage Zn concentrations. Lang et al. (1975) reported 

approximately 24 percent of cattle livers from Guana-

caste, Costa Rica to be low in Zn concentration. Sixty 

percent of 90 forages from Guanacaste contained less 

From San Marcos and Huehuetenango,than 20 ppm Zn. 
Guatemala, forage Zn concentrations were extremely 
low, ranging between 5 and 25 ppm (Flores, J. A., M. T. 

Cabezas, B. Murillo and R. Bressani 1978, unpublished 
data). In a study of six ranches in northern Mato 
Grosso, Brazil, Sousa et al. (1978) reported Zn defic-
iency on the basis of low concentrations of this element 

in soils, forages and livers. Forage analyses from the 

state of Goias, ,3razil indicated that about 50 percent 
of the forage samples had less than 20 ppm Zn (Lopes, 
E. 1978, unpublished data). Of 100 forage samples 

Iron deficiency is of practical concern for grazing 
parasiticcattle in circumstances involving blood loss or 

infestation. Livestock suffering from a K deficiency 

have been reported in Haiti, with Brazil, Panama and 
Venezuela reporting lovw fori-ge concentrations of 

Sulfur may be lacking forthis mineral (Table 2). 
livestock in Ecuador, as has been indicated by improve

ment observed following its administration in sulfurized 

salt blocks (Phillips 1956). 

Detection of Mineral Deficiencies or Toxicities 

Clinical signs of mineral deficiencies, along with soil, 

water, plant, and arimal tissue analyses, have all boen 

used with varying degrees of success in establishing 
The most reliablemineral deficiencies and toxicities. 


method for confirming mineral deficiencies is the
 

response derived from specific mineral supplementation.
However, supplementation studies are costly in time 

and resources if conducted with adequate control and 
assessment. 

Severe deficiencies of I, Mg and Cu, and toxicities 
of Se and F are often characterized by specific clinical 
signs. However, the majority of mineral deficiencies or 
toxicities, particularly borderline deficiencies, do not 
result in clinical signs specific only to a given mineral. 
Therefore, it often becomes necessary to resort to 

chemical analyses in order to adequately determine 

mincr-l ir sufficiencies. 

Specific soil mineral analyses can sometimes provide 

clues to livestock mineral deficiencies while other soil 

eiements seem unrelated to the animal's status. In 

studies of cattle ranches in Mato Grosso, Brazil, soil 
positivelyconcentrations of Ca, Co, P and K were 

related to leve's of these minerals in forages (Sousa 

1978; Conrad et al. 1978). However, data from this 

experiment indicate that positive correlations among 

soil and forages for Mg, Cu, Fe, Mn, Na, Mo and Zn 

were low or nonexistent. 

Disadvantages of relaying on forage element analyses to 

asses mineral adequacy for ruminants include: 1) un

certainty of collecting samples comparable to what 
ruminants consume, 2) difficulty of estimating forage 
intake, and 3) possibility of forage samples containing 
soil contamination. Without question, forage analysis 

is a much bett3r indicator of mineral availability than 
is soil analyses. Likewise, animal tissue mineral concen
trations are better indicators of the availability of 
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minerals than are forage analyses, and more accurately supplementation studies are presently underway toportray the contribution of the total environment in establish the biological response to mineral supplementsmeeting the mineral requirements of grazing animals, and the economic benefits of providing minerals. 
Liver concentrations of trace minerals are useful in 
evaluating the mineral status of cattle. Recently, Mendes 
(1978), on the basis of research in northern Mato Grosso,Brazil, concluded that the status of specific minerals iii
cattle can be determined satisfactorily in liver samples
obtained either by biopsy or at slaughter. It was like-
wise found that liver samples should be obtained from 
growing animals and/or lactating cows in the rainy 
season, since production rates are higher and con-
sequently mineral requirements are higher during this 
time. Since mineral analyses are complicated and ex-
pensive, it is important to select and analyze the min-
imum number of plant and animal tissues which are 
most indicative of the mineral status of livestock. Table
3 illustrates analyses of considerable value in assessing 
specific mineral deficiencies and toxicities in cattle. 

AGENCY FOR INTERNATIONAL DEVELOPMENT 
UNIVERSITY OF FLORIDA MINERAL RESEARCH 

Since late 1974, the Department of Animal Science at 
the University of Florida has been engaged in a contract 
with the Agency for International Development entitled 
"Determination of Mineral Deficiencies and Toxicities 
for Ruminants in Tropical Countries." Principal object-
ives of this research include: 1) determining the locations 
of mineral deficiencies, adequacies and toxicities inselected areas of Latin America where grazing livestock 
predominate, 2) establishing, by experimentation, the 
biological response ind economic benefit of mineral 

supplementation 
to grazing animals, and 3) distributing

research information in order to stimulate the wide-

spread use of mineral supplements, 

At the present time, cooperative research is underwaywith institutions in 11 Latin American, 4 Asian and 

2 African countries. Mineral research programs have 

only more 
recently been initiated in Southeast Asia.
Institutions in each of these countries are presently
locating mineral deficiencies and toxicities for ruminants 
by use of a systematic mapping technique which 
analyzes plant and animal tissues. Forage and animal 
tissue samples are taken at least two times per year
(i.e., ;nd of both the wet and dry seasons) from two or more different classes of animals. From this infor-
mation, it is possible to determine which minerals may
be deficient, what time(s) of the year supplementation
is required, and which class of animal is more likely
affected. In Bolivia, Brazil, Colombia, Costa Rica, 
Ecuador, Indonesia, Malaysia, Peru and Venezuela, 
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and A. Tillman 1978, unpublished data). Forages low 
in Zn and P, and corn low in Se have been reported 
(Edwardly, J. 1980, unpublished data). 

Thailand- Tumwasorn et al. (1980) reported that non
supplemented cattle gained 176 gm per head daily during 
an 180-day study, compared to 230 gm for those
receiving mineral supplements during the wet season. In
the same study, cows receiving mineral supplements had 
an increased conception rate of 21 percent averaging
64 percent versus 43 percent for controls. 

Falvey (1980) reported Na deficiencies in cattle from 
the Thai highlands (Chiang Mai). Low forage Na
(0.01%) concentiations, along with low Na levels in 
saliva, rumer, fluid and feces, were noted. Overall 
production increased by 20 percent when supplementary 
Na was provided. 

Specific mineral research results from four Southeast 
Asian countries are as follows: 

Philippines- Forage values from the Philippines have 
noted low concentrations of Na, P, Zn and Co. From 
56 forage samples representing 25 species, 52, 38, 63
and 48 percent of the samples were deficient in Na,
P, Zn, and Co, respectively (Lopez, P. 1980), un
published data). Iodine deficiency, as evidenced by
goiter, has been observed in the Mindanao region of the 
Philippines. In two areas of the Philippines, mineral 
supplementation has increased calving percentage above 
that of control animals, from 57 to 79 percent (Calub
and Amril 1979) and from 76 to 80-84 percent
(Nocom, A. 1980, personal communication). 

Malaysia- Apparent cobalt deficiencies have been re
ported from two areas in Malaysia, with animals responding to vitamin B12 injections (Mannetje et al. 1976) 
or cobalt pellets (Braithwaite, B. 1980, personal 
communication). Forage analyses from Malaysia
indicated low forage concentrations uf P (0.05%) and
 
Cu (3.5 ppm) (Hutagalung, R. and Hew Peng Yew 
 1980,
unpublished data). Hill et al. (1962) reported the ex
tent of Cu inadequacy in Malaysia, by noting that 80
 
percent of the surveyed cattle 2nd buffalo were Cu 
deficient. 

Indonesia- Low forage phosphorus levels have been 
reported in Indonesia (Cook, L. J. 1979, unpublished
data). Iodine deficiency hai been noted on the basis
of goitrous animals (Toha and S. Lebdosoekojo, S., 



Detection of Specific Mineral Deficiencies or Toxicities in Cattlea
TABLE 3 

Dietary 	 Critical level 
indicating deficiencyElement level 	 Tissue 

Calcium 0.18-0.60% 
Magnesium 

Phosphorus 0.18-0.43% 
Potassium 0.60-0.80% 
Sodium 0.10% 
Sulfur 0.10% 
Cobalt 0.05-0.1 mg/kg 
Copper 
lorine 
Iron 

Manganese 20-40 mg/kg 
Selenium 0.05-0.10 mg/kg 
Zinc 10-50 mg/kg 

Copper 
Fluorine 
Manganese 1000-2000 mg/kg 
Molybdenum 6-20 mg/kg 
Selenium 5 mg/kg 

aReferences for critical levels: McDowell (1976). 

MINERAL SUPPLEMENTATION FOR 
GRAZING CATTLE 

Recent results from cattle mineral supplementation 
trials in Bolivia, Brazil, and Peru illustrate growth 
bpnefits from minerals. For the year end re.,'Its from 
the Beni of Bolivia (Bauer, B. 1978, unpublished data), 
bonemeal supplemented, weaned animals gained 97 kg 
versus 77 kg for controls. From Peru, cattle grazing 
native pasture and supplemented with P had daily 
gains of 0.59 kg versus 0.27 kg for the controls 
(Echevarria ct al. 1977). From the state of Goias, 
Brazil, cattle receiving common salt gained only 53 
gm/day versus 90, 137 and 112 gm/day for animals 
receiving P, P + Co + Cu + I, and P + Co + Cu + I + 
Zn + Fe + Mn, respectively (Lopes 1978, unpublished 
data). 

Although growth responses from mineral supplementa-

tion are important, the most devastating economic 

Plasma 8 mg/100 ml 
Serum 1-2 mg/100 ml 
Urine 2-10 mg/100 ml 
Plasma 4.5 mg/100 ml 

Saliva 	 100-200 mg/100 ml 

Liver 0.05 mg/kg 
Liver 25 mg/kg 
Milk 300 pg/day 
Hemoglobin 10 g/100 ml 
Transferrin 13-15% saturation 
Liver 6-10 mg/kg 
Liver 0.25-0.5 mg/kg 
Plasma 0.04 mg/100 ml 

Critical level 
indicating toxicity 

Liver 700 mg/kg 
Bone 4500-5500 mg/kg 
Hair 70 mg/kg 

Liver 	 5-15 mg/kg 

levels in grazing cattle from ma ny parts of the world. 
Table 4 ilkistrates reports from tropical countries where 
cs!ving percentage was increased by mineral supplementa

tiun. The specific mineral or minerals responsible for 
increasing reproductive performance in the given experi
ments is unclear. Phosphorus most likely contributed 
the greatest to th;s improvement. 

Problems concerned with mineral supplementation 
programs in tropical countries include: 1) insufficient 
chemical analyses and biological data to determine 
which minerals are required and in what quantities; 
2) lack of mineral consumption data needed for formul
ating supplements; 3) inaccurate and/or unreliable 
information on mineral ingredient labels; 4) supplements 
that contain inadequate amounts or imbalances; 5) stan
dardized minerai mixtures that are inflexible for diverse 
ecological regions (i.e., supplements containing Se dis

tributed in a Se toxic region); 6) farmers not supplying 

result of mineral deficiencies is reproductive failure, with 	 mixtures as recommendcd by the manufacturer (i.e., 

mineral mixtures diluted 10:1 to 100:1 with additionalmineral supplementation dramatically increasing fertility 
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salt); and 7) difficulties involved with transportation, 
storage and cost of mineral supplements. 

Even though P supplements are administed to some 
cattle in the tropics, frequently the quantities are 
insufficient, the incorrect class of animal is emphasized 
(animals growing or in maintenance versus breeding 
females) or minerals are supplied at the wrong time of 
the year (dry season versus the wet). 

TABLE 4 Latin American Studies on Effects of Mineral 

Supplementation on Increased Calving Percentagesa 

Control + 
mineral 

Country Controlb supplement Reference 

Bolivia 67.5 8 0 8 c Bauer (1976, unpub-

lished data) 
Brazil 55.0 7 7 .0 c Conrad and Mendes 

Brazil 49.0 7 2 .0 c 
(1965) 
Guirnaraes and Nas-

cimento (1971) 
Brazil 25.6 4 7 .3 c Grunert and Santiago 

(1969) 
Colombia 50.0 8 4 .0 d Stonaker (1975) 

Panama 62.2 68 .8 e Rios Arauz (1972) 

Panama 42.0 8 0 .0 c Poultney (1972, per-
sonal communication) 

Peru 25.0 75.0 f Echevarria et al. 
(1974) 

Philippines 57.0 79 .0 d Calub and Amril 
(1979) 

Thailand 43.0 Tumwasorn et al.6 4 .0 c 

(1980) 
Uruguay 48.0 6 4 .0 c de Leon Lora (1963) 

Uruguay 86.9 9 6 .4 c Schiersmann (1965) 

aMcDowell and Conrad, 1977. 
bcontrol animals received only common salt (NacI).
CBmel 
dComplete mineral mixture, 

eDicalcium phosphate + triple superphosphate. 

fDicalcium phosphate + copper sulfate.
 

As a low cost insurance to provide adequate mineral
 
nutrition, "complete" mineral supplements should be 

available "free choice" to cattle (Cunha et al. 1964). 

A "complete" mineral mixture usually includes salt,
 

a low fluoride P source, Ca, Co, Cu, I, Mn and Zn. 

Selenium, Mg, K, S, Fe or additional elements can 

be incorporated into a mineral supplement as new
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information suggests the need. In the case of Mg,
 
an oral supplement would only be of value during the
 
seasonal occurrences of grass tetany (Allcroft 1961).
 
Copper, Se and Ca, when in excess, can be more
 
detrimental to ruminant production than any benefit
 
derived by providing a mineral supplement. In regions
 
where high forage Mo rredominates, 3-5 times the
 
Cu content in mineral mixtures is needed to counter
act Mo toxicity (Cunha et al. 1964). Data from
 

Florida (Becker et al. 1965) and Montilonia,
 

Colombia (Gil, A. 1975, personal communication)
 

note that the salt content of water supplies is important
 

in formulating mineral supplements.
 

Table 5 lists the characteristics of a "good" mineral
 

supplement. In order to evaluate a mineral supplement
 

for ruminants, it is necessary to have an approximation
 

of 1) requirement for each element; 2) biological
 

availability of the element in the compounds supplied;
 

3) daily intake per head per day of both mineral
 

mixture and total dry matter; and 4) concentration of
 

elements in the mineral mixture (Houser et al. 1978)
 

TABLE 5 Characteristics of a "Good" Cattle
 
Mineral Supplement
 

An acceptable cattle mineral supplement should be as
 
follows:
 
1. 	 Final mixture containing a minimum of 6-8 percent 

total P. In areas where forages are consistently lower 
than .20 percent, mineral supplements in the 8-10 
percent P range are oreferred. 

2. 	 Calcium-phosphorus ratio, not substantially over 2:1. 

3. 	 Provide a significant proportion (i.e., 50 percent) of 

the trace mineral requirements of Co, Cu, I, Mn and 
Zn. In known trace mineral deficient regions, 100 
percent of specific trace minerals should be provided. 

4. 	 Composed of high quality mineral salts that provide
the biologically available forms of each mineral 
element. Avoidance of and/or minimal inclusion 

of mineral salts containing toxic elements (i.e., phos
phates containing high F concentrations,. 

5. 	 Formulated to be sufficiently palatable to ,illow 

adequate consumption in relation to requirements. 

6. 	 Backed by a rLputable manufacturer with quality 
control quarantees in relation to requirements. 

7. 	 An acceptable particle size which will allow adequate 
mixing without smaller size particles settling out. 



Table 6 provides an example of an inferior mineral mineral supplementation is that, individually, cattle may
 

mixture available in Latin America. This particular tend to over - o;' under consume the mixture. Under
 

mineral supplement is recommended for cattle, sheep, consumption can substantially be avoided by providing
 

pigs and chickens. It is impossible to meet requirements supplements that are cufficiently palatable.
 

of both ruminants and monogastric animals with the
 

same mixture. This imbalanced mineral mixture, which Mineral toxicities are more difficult to control than
 

is extreme!y high in Ca (29.4%) and low in P (1.8%), deficiencies, especially under grazing condlti-s.
 

would likely be more detrimental to grazing cattle than
 

would a complete lack of access to any supplemental Molybdenosis is controlled by additional doses of Cu,
 
hiuorosiz by periodic removal of cattle from fluoridatedminerals at all. 
feed or water- and selenosis by rotational grazing to 

For grazing beef cattle, provision of free choice minerals avoid continuou" access to high Se forages or by diluting 

is recommended since concentrates are not generally the ration with low Se feeds. 

provided. However, with dairy cattle, minerals cp.n be 

provided either free choice or in concentrate mi)tures No single factor has as much potential to increase live

or liquid protein supplements (i.e., molasses, urei and stock production in tropical countries at a low cost 

minerals). When minerals are added to a concentiate input as does adequate mineral nutrition. Economical 

on mineral investment has been at least two tomixture, this helps to assure that each animal will oe return 


provided with minerals. One limitation of free choice one in some studies (Conrad 1976).
 

b c 
Inferior Mineral Mixture Available in Latin Americaa 

TABLE 	6 An Example of an 

Percentage Perrentage 

Element 

Dietary 
allowance 

in mineral 
mixture 

Amount from 
m!neral mix 

allowance for 
mineral mixture 

Sodium 	Chloride q.50% 20.00 0.10% 20.0 

29.44 	 0.147% 49.1Calcium 	 0.30% 
1.80 	 0.009%Phosphorus 0.25% 	 3.6 

3.20 	 0.016% 8.0Magnesium 	 2000. ppm 
44.00.88 	 44. ppmIron 	 100. ppm 

0.02 	 1. ppm 2.0Zinc 	 50. ppm 
100.0.002 	 0.1 ppmCobalt 	 0.1 ppm 

6.250.001 	 0.05 ppmIodine 0.60 ppm 

Copper 10. ppm 0.015 0.75 ppm 7.5 

Manganese 25. ppm 0.075 3.75 ppm 15.0 

0.0005 0.025 ppm 25.0Selenium 	 0.1 ppm 

aMineral 	 mixture is recommended for cattle, sheep, pigs, and chickens. 

bit is assumed that mineral consumption will average approximately 0.5 percent of the total dietary intake. This ;s based on an 

The calculation is made
estimated intake of 50 g of mineral mixture for cattle and 10 kg of total dry feed per head per day. 

as follows: 

% element in mineral m' x daily intake of mineral mix (g) = 	 element in 
total diet.total daily ury matter intake (g) 

If,for example: 	 Copper in mineral mixture (%) = 0.015 
Daily ir.;ake of mineral mixture (g) = 50 

Total daily intake of dry matter (g) = 10,000 

Then, 	 0.015 x 50 
__ = 0.000075% or 0.75 ppm 

10,000 

CCriticisms of mineral mixture are as follows: 1) Mixture extremely low in P and exceptionaly high in Ca. The Ca:P ration is 

16.4:1. 	 2) The supplement does not provide a significant proportion (i.e., 50%) of thu mineral requirements of Cu, I, Mn, 

3) The majority of the Fe is from ferric oxide, an unavailabl form of this element. 4) Since this diet contains 29.4%
and Zn. 

Ca and only 20% salt (NaC), it is likely to be of low palatability. 5) Impossible for one mixture to be recommended for cattle,
 

sheep, pigs aod chickens.
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SUMMARY 

General characteristics of livestock production in South-
east Asian countries are briefly described with emphasis 
on special features of animal piuduction on small, sub-
sistence farms. Some major problems that limit possible 
livestock development are classified into three catagories, 
1) constraints related to production factors, 2) limita-
tions concerning research and extension systems, and 
3) problems related to additional siipporting services, 
Possible solutions to certain problems .re recommended, 
A major conclusion is that, in order to improve animal 
production, thereby helping to uplift the farmers' 
standard of living, background information on the 
existing animal production systems must be well under-
stood. 

OVERVIEW OF LIVESTOCK PRODUCTION 
INSOUTHEAST ASIA 

Most of the human population (60-80 percent) in South-
east Asia, except in Singapore, is engaged in agriculture, 
Livestock, including poultry, isa major component of 
that agriculture, and may pro'.' e 20-30 percent of the 
total farm income as in Thailand. Livestock production 
in Southeast Asian countr es could be generally classified 
as backyard or traditional production as for cattle, buffalo, 
sheep, goats, and to a certain degree swine, dairy, and 
poultry. Semi-commercial or commercial production 
involves large-scale chicken layers and broilers, ducks, 
swine, and dairy animals. In general, integrated farming 
of crops and livestock is a familiar scene in this region 
(Anonymous 1976a). Production of crops such as paddy 
rice, maize, cassava, beans, etc., generates tremendous 
amounts of waste and ncn-marketable by-products 
that are suitable for livestock feeding. Rice straw, maize 
cobs and stalks, etc., are good roughages ror ruminants, 
Most farmers raise a few cattle and/or buffalo r'rimarily 
to be used for draft purposes during cropping !:,ascn. 
Meat and/or milk from these animals are coi,6,dered 
as by-products. 

Cattle and buffalo are traditionally considered to be a 
long term asset by farmers in Southeast Asia. Goats and 
sheep are also raised in small numbers by the farmers for 
meat and milk. In general, one to three sows may be 
reised for additional income through the sale of weaning 
pigs. Backyard swine feeding is primarily based on crop 
by- products like rice bran and/or plant wastes such as 
banana stems, as well as weeds such as water hyacinth and 
morning glory that are available locally at no cost. Swine 
can be sold for cash every six months. Therefore, farmers 
consider them the semi-annual cash savings. Backyard 
chicken raising iscommon to almost all Southeast Asian 
farmers. It provides income when quick cash is needed, 
and the birds are a source of protein as meat and, to a 
lesser extent, eggs. Duck raising in paddy fields close to 
canals or water wvays iscommon and is becoming more 

popular throuIghout the region and especially in Thailand 
and Indonesia. 

However, specialized commercial production of poultry, 
swine and, to a lesser extent, dairy animals, isexpanding 
to meet increasing demand for meat, eggs and milk. This 
isgenerally due to the expanding i~uman population, 
especially the urban population, and to the rise in their 
level of education and standard of living. 

Ruminant Production 

Cattle and Buffalo. The general characteristics of cattle 
and buffalo raising, except dairy production, in Southeast 
Asia can be briefly described as follows (Chantalakhana 
1979a): 

As a complement to crop production. Cattle and 
buffalo are raised primarily to provide farm draft power 
for crop production; hence, the number of animals on 
each farm is generally small (usually 3-6 head). When an 
animal becomes too old for work (between 12-20 years 
of age), it will be sold as a meat animal. The cash return 
from the sale of cattle and buffalo isconsidered as a long-

Iresented at the AI'HCA - IFI Workshop, Manila, Philippines, January 22-24, 1980. 
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time family saving, a by-product. Manure from cattle and 

buffalo is applied to the land and is very useful in main-

taining soil fertility, 

Cattle and buffalo production in Southeast Asia is in 
the hands of small farmers whose income and livelihood 

come mainly from crop production, therefore, breeding, 

feeding, and management of cattle and buffalo are in

fluenced by cropping seasons and cultivation practices. 

Utilization of non-marketable farm products and 

marginal land. The main feedstuffs for cattle and buffalo 

are rice straw, crop residues, and supplementary cut-and-

carry green grass and weeds gleened frcm roadways, 

ditches, etc. during the cultivating season. Some of them 

may be tethered or let loose on avaiiable marginal land 

which is, for some reason, not under crop production. 

After crop harvest, cattle ,nd buffalo will graze in fields 

where plenty of green weeds, rice or crop straw and 

stubble are available. In Southeast Asia where rain-fed 

agriculture is predominant, at least 6-7 months out of a 

year crop fields will lay barren. Those areas are useful 

for grazing ruminants. Animal feed supplies are plentiful 

soon after crop harvest, but generally decline gradually 

as the dry season approaches. During this period, 

animals gain weight. During the dry season of 3-4 months 

when sources of roughage in the field are scarce animals 

slowly lose body weight. 

The individualsUtilization of surplus family labor. 


who look after animals are generally children, elderly 


people, or women. These people are usually not busy 

with any rpgular farm duty. In performing this service, 

they become useful and productive. In economic terms, 

the, e is no cost involved in having the children and elderly 

tending the animals. 

Required minimal cash inputs and simple and tradi-

tional technologies. The only amount of cash needed 

for the raising of an animal is that needed to purchase it. 

Other input such as feed, drugs, or housing are generally 

derived from local resources. Most technologies employed 

by farmers in cattle and buffalo production in Southeast 

Asia rely upon many traditional drugs and health treat-

ments, as well as village-raised feed supplements. Vac-

cination against some serious diseases and artificial 

insemination using superior germ plasm are given free of 

charge as a government service, but on a limited scale. 

Non market-oriented production. As mentioned 

earlier, cattle and buffalo are raised primarily in South-

east Asia for farm draft power and not for meat or milk 

production. The rates of buying and selling cattle and 

buffalo are generally very low. Cattle and buffalo are 

considered by most farmers as a long-term investment 

or asource of fixed property. Usually only very old 

animals are sold for slaughter. 

Very low degree of risk. There is relatively little 

risk of losing cattle and buffalo due to disease or mis-
The profit of keeping amanagement, or feed shortage. 

definite number of cattle and buffalo on c,crop farm is 

fully realized by most farmers. However, in some loca
tions within some countries, cattle and buffalo stealing 

keeping these animals. 

As for dairy production in Southeast Asia, the number of 

milk animals per holdig has generally been sma I. These 

animals are mostly crossbred cattle with a few dairy 

buffalo present. Since they are raised to produce milk, 

a bet'or standard of feeding and management is generally 

provided. The animals are generally fed green grass plus 

some supplemental feeds. Health care, housing, etc. is 

also provided. 

Sheep and Goat. In Southeast Asia, there are large 

numbers of sheep and q-cdts only in Indonesia and the 

Philippines. Th,:,e is, however, a keen interest in the 

potential for raising sheep and goat production systems in 

other countries, such as Malaysia and Thailand. 

As described by the UNDP/FAO Regional Livestock 

Development Survey (Anonymous 19/6b): "In general, 

sheep and goat raising is still mostly in the hands of no

mads. The majority of persons engaged in this enterprise 

either do not possess any land or the land holding with 

them is so small that it cannot provide them with year

round employment. There are some stationery flocks, 

no doubt, and in such cases, the size of flocks is smaller 

than the migratory flocks. Sheep fai mers usually graze 

their animals in localized areas, in harvested fields, or 

in the forest areas and hill-slopes. In some countries, 

flocks are confined in enclosures near the house or in 

open fields either for collecting manure or for direct 

fertilization of the fields. Sheep and goat manure con

stitutes an important source of income, in some cases 

almost equal to that from the sale of wool from sheep. 

Goats are generally maintained as leaders by sheer 

stockmen, and are maintained on browsing and n',t

ural grazing, seldom being given any supplementary 

feed. Goats are more popular than sheep in villages 

because of their better reproduction rate and relatively 

lesser requirement of management skills." 

According to Devendra (1974), more goats than sheep 

live in Southeast Asia, with the ratio being about 1:8. 

Indonesia and the Philippines, together have more than 

82 percent of all goats in Southeast Asia. The majority 

of goats in these countries are kept by small farmers on 

their household property; approximately 80 percent of 

the total goat population in the Philippines is kept in 

small numbers by the small farmers. Only small numbers 

of goats are found in Thailand, Laos, Vietnam and Burma. 
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Non-Ruminant Production 

Swine. Most pigs that go to the slaughterhouse are 
derived directly or indirectly from backyeard or trad-
itional sw;ne production methods. In Thailand, more 
than 90 percent of the pigs slaughtere' come from prod-
uction at the small farmer level (Chantalakhana 1977). 
The traditional production method features the integra-
tion of crop and animal production. However, swine pro-
ductioni- primarily market-oriented. They are raised and 
sold either at weaning (8 weeks of age at approximately 
12 to 15 kg) or at a market weight of 100 to 150 kg. The 
swine raised on small farms are generally fed with rice 
bran and broken rice, as well as banana stems and different 
kinds of weeds and plant wastes. 

In some countries (e.g., Thailand and Malaysia) in this 

region, however, swine production under semi-commer-

cial and commercial systems is steadily developing. Corn-

mercial swine production usually occurs in peri-urban 

areas for ease in marketing. Swine production isalso 

related to some degree to a proximity of rice mills, flour 

mills, feed mills, or feed distributors. Semi-commercial
 
and commercial swine production operations are based 
on nutritionally well- balanced rations with well
developed management practices. 

Poultry. in Southeast Asia, chicken and duck raising are 
common practices among the rural populations. These 
backyard chickens and ducks are very efficient scavengers.Almost every rural household raises some chickens for 

meat and eggs. Traditionally, backyard poultry provided 
asignificant though often unnoticed portion of a country's total production. 

Semi-commercial egg production began to appear in 
Southeast Asian countries such as Thailand .'ter World 
War II (Chrntalakhana 1979b). Improved breeds and 
hybrid chicks are raised under commercial production. 
Advanced technology in feeding and managemeiit is 
employed. Today, in most countries, egg and broiler 
production for urban markets isfully commercialized. 

For duck egg production, the level of feeding and manage-
ment has been more or less traditional. Recently, ducks 
have been more commonly produced for meat in large 
flocks on rice fie ds after harvest such as in Thailand or 
Indonesia. In Thailand, ducklings and supplies of starter 
feed for the first month are being provided to rice farm 
operators by the commercial city producers. After one 
month of age, the ducks will live by scavenging around 
rice fields and nearby canals until they are ready for 
n. rket (Chantalakhana 1977). 
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MAJOR CONSTRAINTS AND SOME
 
SOLUTIONS TO LIVESTOCK DEVELOPMENT
 

Livestock production in all Southeast Asian countries 
needs to be improved or new systems developed in order 
to keep pace with the increasing demand for animal 
products resulting both from fast population growth as 
well as from the better education and improved standard 
of living of the urban population. Furthermore, it is 
evident that the energy crisis will become more and more 
serious; therefore, the demands for animal power in crop 
cultivation will certainly increase. Cattle and buffalo 
used for farm work not only saves money and keeps 
farmers busy, but also consumes non-marketable farm 
wastes and by-products. Also, considering the avail
ability of certain areas of land, the distribution of labor, 

and the various suitable climates, as well as some sociopolitico-economic factors, livestock production should 
receive high priority in agricultural development in South
east Asia. Many serious constraints or problems, however, 
hinder the progress of livestock production in various 
Southeast Asian countries. For simplicity, thi,e con-
straints can be classified as related to: 

0 Problems directly related to animal production factors, 

0 Problems related to research and extension systems, and 

* Problems related to supporting services. 

Animal Production Factors 

Breeds and breeding, feeds and feeding, management, andhealth care are animal production factors that require 
immediate attention. Specific levels of every production
factor must be provided simultaneously in order to obtain 
optimum production from the animals. These problems
have been discussed in length by Soekanto (1980) and 
will be omitted here. 

Livestock Research and Extension Systems 

Livestock Research. In variou Southeast Asian coun
tries, livestock research isbeing carried out by many
independent organizations and institutions; lack of coor
dination among them has been ijuite a serious problem. 
Many attempts have been made by different countries to 
overcome this pioblem, e.g., MARDI (Malaysian Agricul
tural Research and Development Institute) and PCARR 
(Philippines Council for Agricultural Research and Re
sources). The success of these organizations is yet to be 
evaluated. 

Another serious pitfall is the lack of linkage between 
research and extension systems. As a consequence, 



livestock reseavchers are generally ignorant of the real 

needs and problems facing farmers. Very often, the 
ivoryresearchers are accused of being isolated in "the 

tower." And, as a result, most information obtained 

from research projects are not applicable to real farm, 

especially small farm, conditions. It is recommended 

that the training of research personnel should be geared 

to existing problems and conditions of the developing 

Also, it is highly recommendedcountries in this region. 


that all research programs or projects designed to in--


clude inter-agency and inter-disciplinary approaches, 


and that extension personnel and selected farmers 


participate fully in all research planning.
 

A common constraint in livestock research is a lack of 

well qualified personnel and suitable research facilities, 

Many research personnel in these countries are un-

informed about current progress in their own field. 

Another very important and serious problem in research 

Livestock Extension. It has been generally recognized 

that one important constraint to the expansion of live

stock production in Southeast Asian countries is a lack 

of effective extension services. Government livestock 

promotion and extension services are usually organized 

in a very bureaucratic fashion and do not serve the farm 

community. Many government exten ion officers in 

some countries are not well qualified technically nor 

socially. The majority do not observ or understar the 

prevailing livestock production in their own coun; /,but 

gear their efforts towards commercial livestock produc-

tion while neglecting small farmers. In addition, in most 

countries, small budgets and a lack of trained personnel 

are common. 

It is strongly recommended that effective extension 

organizations be developed to promote livestock produc-
ogztionis veimortan tha carooeflvest pla g abetween
tion. It isalso very important that careful planning and 

m axim um attention be given toasthe training of each staff 
membr. comonopinoneenthatimpoveent 

A common opinion has been that improvementmember. 
in livestock production can be obtained simply through 

effective transfer of already- known technology to the 

Other Supporting Services 

Farmers in Southeast Asia are generally poor and their 

farm production is generally at subsistence level. The 

scattered nature of small farms, both in terms of produc-

tion and location, makes agricultural development more 

difficult. It has been agreed that in order to promote 

animal production in Southeast Asia, much infrastructure 

for supporting services needs to be either improved or 

developed. Major problems concerning supporting 

services will be discussed here, with specific reference 

to the author's experience in Thailand. 

Farmers' organization. To facilitate the delivery of 

public services to needy farmers at a grassroots level, 

certain organizations of farmer groups have to be developed. 

Farmers' associations, farmers' groups, and agricultural 

cooperatives are some examples of farmer organizations, 

none of which would be best for every country. In fact, 

seem to work well in all cases in any country innone 
Southeast Asia at the present time. In Thailand, many 

farmer cooperatives and groups have been formed during 

the last 70 years and yet, today a very few of them have 

proven to be effective. Numerous reports of failures and 

a few successes, can be discussed. 

The government should put strong emphasis on the form

ulation of a unified and effective system of farmers' 

organizations. It is strongly urged that a farmers' organ

ization must begin at Lhe grassroots level, each and every 

individual farmer must be educated and trained to clearly 

realize his duty and obligation. Each farmer must be 

prepared so that when he decides to become a member of 

the organization it is to help himself, instead of the 
usual prim iry purpose of obtaining loans or credits. 

Agricultural credits. It is evident that most farmers 

are financially limited in agricultural productivity. It is 

common knowledge that farmers receive loans, both in 

terms of cash and supplies, at very high interest rates from 

local money lenders. The supply of production credit 

is, therefore, a very important prerequisite, and it is 

recommended that more institutional credit facilities be 

expanded and improved to aid small farmers. A certain 

portion of commercial bank credit should be allocated 

for agricultural loans at low interest rates. 

Marketing. In most Southeast Asian countries, live
stock marketing is ineffcient and operates on a 2mall
 

a al
is Te anddleraesat
sck arketirg 

scale and irregular basis. The "middleman" acts as a link 
the individual farmer and local buyers, whileaslocal and central assembly livestock markets as well 

nt e cainsto re le a
slagh tru se m ie 

slaughterhouses form intermediate chains to retailers and 

consumers. Livestock marketing in Thailand, for example, 

is a very complicated and unorganized process. As a 

result, the farm prices for swine, broilers, or eggs is 

generally subject to extreme fluctuation; and a fair share 

of return to the farmer is lost to market operators. 

Although no effective solution has been found, it is very 

important that the livestock marketing systm be improved, 

and to effect improvement,, ie must begin at the roots 

of each country's problems. 

It is evident that price incentives alone can have a signifi

cant impact on the expansion of animal production. Cer

tain measures of price guarantee could be implemented 

by the government to accelerate selected livestock rro

duction, especially at early stages of development. 
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Processing plants for livestock products should be 
established to stabilize the market demands and supplies. 
Export markets for livestock and livestock products 
should also be sought to provide a market for surplus 
quantities of high-quality animal products. 

Law enforcement and farmer security. Laws and 

regulations concerning livestock directly influence 

expansion of animal production. In each country, laws 


and regulations have been formulated in relation to feeds, 
sanitation, disease control, transportation, animal 
slaughter, and exports. Some of these laws and regulations 
may be out of date and not conducive to current livestock 
development; it isstrongly recommended that such laws 
or regulations be reviewed and amended. 

In addition, certain regulations such as those affecting 
livestock exports, should not only be aimed at control-
ling export quotas, earning foreign exchange, and protect-

ing export markets, but should work to stimulate 
animal prcduction at grassroots level, 

Effective law enforcement has been quite a problem in 
some courtries. Frequently, a slaughter ban isviolated 
and illegal slaughtering takes place; also, law officers 
pocket illegal fines from livestock transport, and so on. 
These are chronic problems, and only an improved system 
of justice can rid the people of them. Cattle and buffalorustling also prevents farmers from increasing the size of 

tig hrs. pproduction 


their herds. 

Other government support. One of the most 
effective primary inputs from any government is a sincere 
interest in promoting livestock development. This is 
important because livestock development requires a 
relatively long period of time, when, compared to crop 
production, before any significant improvement can be 
realized by the public. Since politicians usually don't 
like to wait, support for livestock development is 
usually low on their lists of priorities. 

Certain land policies do have impact on livestock pro-
duction. In most countries, the area of farm land per 
farm family has been getting smaller. Also, the percen-
tage of land owned by farmers has been gradually de-
creasing. In Central Thailand, only about 50 percent of 

the farmers have title to their farm land. Land reform, if 

effective, would indirectly have certain favorable effects 
on animal production. 

To create a long-term commitment to promoting live
stock production, it is recommended that some kind of 
Livestock Development Authority be established to 
coordinate all efforts, both government and private, to 
encourage promising developments as well as to imple
ment measures.leading to the expansion of livestock 
production in the nation. 
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CONCLUSION 

To develop livestok production in Southeast Asian
 
countries, it is imperative that all personnel (government,
 
researchers, extension, etc.) must first learn to understand
 

and appreciate the socio-economic aspects of the sniill
 
farmer, as well as commercial operators and the existing
 
systems of animal production in their own countries.
 
Those who have been educated and trained in the Western 
coue wh ee egrahi and triedonothe Wosdi

countries, where geographic and oocio-economic condi
tions are ompletel't different, must always be alert and 
prepared to learn from farmers under subsistence situations. 

It is natural that general government policies be directed 
first to help the majority of the farmers, but i has been 

evident that in many agricultural development cases 
through poor program design and implementation, the
smaller farmers have not received proper assistance.
He inrteps he moriy o er argesand 
Hence, in the past the majority of farmers (large and 
especially small) in most countries of this region have not 
received their fair share of the national resources for the 
enhancement of their income or an improvement in their 
standard of living. 
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Workshop Group Discussions 
and Recommendations 

Three groups were selected to review the current situation concerning overall animal productian 

efficiency and suggest recommendations for improvement. Topics for discussion were: 

1) Feed Industry (feed producers) 

2) Livestock Industry (feed end-users) 

3) Government Regulations and Assistance 
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FEED INDUSTRY (FEED PRODUCERS) 

Chairperson: Mr. Jose Limjap (PAFMI) 

SUMMARY 

Common Problems Among Southeast Asia Countries 

National shortage of feed both in terms of availability 
of feed ingredients and varieties of feedstuffs. 

Regional shortage of feed supplies, specifically the 
protein and energy sources. 

Limited feed mill industry technology. The feed 
industry isgenerally dependent on cereal and oil by
products. Knowledge of non-conventional feedstuff 
is very limited. 

Price and market instability and other constraints both 
in local and international markets. 

Feed quality constraints. There seems to be rampant 
adulteration of most if not all of the feedstuffs 
available in the market. 

RECOMMENDATIONS 

Generate more information on the nutrient values of 
feeds, especially non-conventional feeds and increases 
in the kinds of feedstuffs available. 

Develop appropriate pricing policies for feedstuffs and 
meal products. 

Develop the feed industry to the point where it uses 
more of the non-conventional feedstuffs. 

Study the possibilities for a more vigorous intra
regional trade (SEA). 

Implement more stringent government rules and regula
tions for qulity control. 

Develop acomprehensive program for Regional coopera
tion in production, utilization (consumption), and trade 
of feedstuffs; to follow-up and complement this first 
BAI/APHCA/l FI Technical Workshop, a consultation 
should be organized to facilitate development of a program 
for regional cooperation in production, use, and trade 
of feedstuffs. Such a consultation may help identify in 
a comprehensive manner technical, economic, and trade 
elements for cooperation; and set the direction and 
define the mechanics of implementation. 
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LIVESTOCK INDUSTRY 
(FEED END-USERS) 

Chairperson: Dr. S.Jalaluddin 

SUMMARY 


The problems of the feed industry were identified as 

follows: 

* Supply 

" Price structureQuality 


Maximum utilization of available feed ingredients* 

or raw materialsshulevs(ebna 


The major feed materials available in the region were 

categorized into conventional and non-conventional 
types. Conventional types are those which are commonly 
used and presently included in feed mixing/million opera-
tions. Non-conventional raw materials are those which 

are not being fully utilized or commonly used for feeding 
livestock and poultry but which are produced or available 

in volume that would warrant economic utilization. 

Classification of non-conventional feed materials were 

identified as: 

Roughage group 

field crops
 
tree crops 


These are materials derived from whole or parts of plants 

with high crude fiber content. 

Concentrate group 
protein sources 

energy sources 

plant protein sources 

animal protein sources 


To avoid confusion, groupings and nomenclature of feed 

ingredients or materials shall be patterned after the 

International Feed Vocabulary as described by the 
International Network of Feed Information Centers. 

Identification of non-conventional feed materials by 


country are: 


Indonesia 

Roughagerice straw/hulls 
rc ta/ul 
sugarcane tops
 
water hyacinth
banana stems 
tree se s
 

ttree leaves ("Waru", jackfruit, visum)
 

shrub leaves (Sesbania, Glyricidia)
 
yrcd) 

Imperata cylindriua (L) Beauv ("Alang-alang"
common name) 

For more details, please refer to the paper of Dr. Nitis 
on "Beef Cattle and Water Buffalo Production in South
east Asia", page 100. 

Energy sources
 
sago
 
taru root
 

Protein sources
 
rubber seed meal
 
kapok seed meal
 
snail meal
 

Philippines 

Roughages 
rice straw/hulls 
sugarcane tops/ bagasse 

fiber processing wastes (ramie/abaca) 
sawdust as litter of poultry 

tree leaves (tamarind, acacia, Glyricidiasp., 
Pithecolobrivrn sp., etc.)
 

pineapple waste
 
banana stems
 
water hyacinth
 

Energy source
 
root crops (camote/cassava)
 
banana rejects
 
Amorphophalluscampanulatus 

"Pongapong" or elephant yam
 

recycling of 3nimal manure
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Protein source 

mulberry leaves 

earthworm 

single-cell protein (chlorella/algae) 

winged bean
 

Thailand 

Roughage 
rice straw/hulls 

maize cob/stover
 
bean straw 

peanut straw/hulls or shells 

kenaf
 
sorghum hay/stover or stalks 

Malaysia 

Roughage 

sugarcane bagasse 

rice hulls/straw 

sweet potato/cassava leaves 

palm pressed fiber 

bamboo leaves
 
tree leaves 

crop residue (for cattle/goats) 


For details, refer to Dr. C.Devendra's paper on "Sheep 
and Goat Production in Southeast Asia", page 100. 

Energy sources 

sago 

palm oil sludge 


Protein sources 

green legumes/cover crop 

rubber seed meal 

palm kernel cake
 
single cell protein 


Sri Lanka 

Roughage 
tea waste 

Energy sourcesEnerysurs 
taru (gabi) 

cashew apple 

cacao pods 

sugarcane scum 


coconut flower sap residue ("tuba")
 
NPN (urea)
 

Protein sourcesacodntoheflwig 

tamarind seeds 

velvet beans 


Protein sources (continued) 
Glyricidia Sp. 
silkworm pupa 
snail meal 

Discussions were held on various agronomic practices of 
plants identified above. This is important in relating the 
effective utilization of these feed materials with the 
other traditionally produced feadstuffs. These agronomic 
practices may include the followir g: 

0 How and where these crops are planted? 
0 What distribution channels are used? 

0 How are the plants harvested? 
0 Other relevant information. 

Evaluation of field trials which shall be conducted to 
determine the economic and technical feasibility of using 
these nor -conventional feed materials for animal produc
tion was discussed by the group. The result of these 
evaluations shall be properly documented and made 
available to APHCA member countries. 

The need for a coordinated, collaborative research activity 
in the region was discussed at length. Many interesting 
studies on conventional and non-conventional feed 
materials are being done, but most of this information is 
sometimes printed in languages not understood by re
searchers/end-users in these countries. The group alsG 
discussed the possibility of establishing a databank on 
matured research results from all member countries with 
APHCA Secretariat at Bangkok, Thailand as the repository 
for retrieval or circulation purposes. The responsibility of 
coordinating and collating all research results of each 
member country shall be handled by: 

Name Country 

Dr. A. N. Eusebio 
Dr. A. S. B. 9ajaguru 

Philippines 
Sri Lanka 

Di. Soekanto L. Indonesia 
Dr. Sarote Khajarern Thailand 
Dr. S. Jalaluddin Malaysia 

Titles and highlights of all research undertaken shall be 
regularly submitted to APHCA which shall be responsible
for printing the same in Asian Livestock for th3 informa
tion and reference of interested persons, agencies, and
institutions of the member countries of the Commission. 

The feed materials identified above shall be segregated 

according to the following: 

0 Supply or volime available 
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* 	 Significant contribution to: 

Waste utilization 
Pollution control
 
Others
 

" Potential value in terms of cost savings. 

Extensiveness of research and development activities 

shall be based on the foregoing considerations. As 

mentioned earlier, a collaborative and properly coor

dinated research program is very important in order 

that duplication and waste of resources are avoided. 

It was agreed that if sufficient ingredients of good 

quality are sufficiently available, the problem of the 

end-users, insofar as feed is concerned, can be 

overcome. 
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GOVERNMENTAL REGULATION AND 
ASSISTANCE 

Chairperson: Ms. Emily Leong 

DELIBERATIONS AND RECOMMENDATIONS
 

FOR ADOPTION
 

Deliberations 

A quick assessment of current governmental controls and 
regulations on feed quality, and the forms of assistance 
existing in various countries was made through a recap-
itulation by members of the group, and it was found that 
the degree of regulation exercised varied considerably 
between countries in the region; in some cases there are 
definite statutory regulations and in others little or no 
cvntrol is imposed. 

Much deliberation and discussion were centered around 
quality control of feed materials and mixed feeds, and 
the need to exert greater control and regulation over the 
minimum standard of feed requirements for mixed feeds, 
in the interest of the consumers, i.e., farmers, and to 
benefit the society as a whole. 

It was the opinion of the group members that the practice 
of labeling of feedstuffs is not as crucial as the compliance 
of the contents of the bagged feeds with the stipulations 
stated on the labels, based on the minimum standard 
requirements of nutrients. There was further discussion 
generated on the extent of imposition of analysis beyond 
crude protein, to incorporate amino-acids, and the deter
mination of metabolizable energy. However, for the 
purpose of this workshop and in consonance with the 
level of technologi.al development of feed production 
among member count'ries, it was decided, for the moment, 
to consider only the extent of analysis, for protein level, 
up to the crude protein le,,el. 

There was general agreement among members on the need 
for greater collaboration and the diffusion and effusion 
of ideas and programs on several aspects covering nutrient 
requirements, feeding systems, feed formulation, and 
composition, pertaining to particular species of livestock. 
The need to further examine methods of feed evaluation, 
terminology, and the standardization of analytical proce
dures for quality control is fully recognized. 

For the promotion of effective trade on feed commodities 
to facilitate the expanding demands of feeds for livestock, 
there is a need to synchronize programs in agricultural 
crop production among member countries to meet the 
needs of the livestock sector. In this respect, the pro
vision for rcgional market intelligence, which include,
forpcasts on feed crop production and import requirements 
of countries, will prove to be invaluable. 

Members of the workshop group agreed that analytical 
services on special aspects of nutrient composition and 
feed evaluation should be rendered through the coor
dination services of APHCA to member countries which 
are lacking in such services. 

Members of the workshop group also reconfirmed that in 
the formulation of controls or regulations over feed 
quality, there should be coordination with the various 
agencies or bodies both at the national and international 
levels, dealing with the control of food or drugs in so far 
as feed additives, ,ntioxidants, drugs, hormones, and 
antibiotics are concerned. 
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Recommendations for Adoption 

In summation, the workshop group proposes the following 
recommendations for adoption: 

* 	 That a main committee and sub-committees be formed 
by APHCA on feeding systems. APHCA could appoint 
the main committee. The main committee would 
appoint subcommittees for each species of animal (beef 

cattle, dairy cattle, buffalo, swine, sheep, goats, and 
poultry). T:.ese subcommittees would prepare feeding 

systems for each species of animal. The reports would 

essentially consist of three parts: nutrient requirements 

(input/output), feed composition (about 100 to 200 

important feeds for the species of animal), and feeding 
systems for different physiological functions within 
climatic zones. The reports should be revised every 
three to five years. 

* 	 That for the strengthening of collaboration among 
member countries for the effective exchange of 
information on technical aspects and the promotion 
of effective trade by the provision of market intell
igence, the establishment of feed information centers 
among member countries and regional coordinated 
feed information centers isendorsed. 

" 	 That the rendition of analytical services on special 
aspects of nutrient composition and feed evaluation 
should be available, through the coordination services 
of APHCA, to mr'rber countries who are lacking in 
such services. 
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WORKSHOP COMMIITEE:
 
DISCUSSIONS AND RECOMMENDATIONS
 

The International Workshop on Studies on Feeds and 
Feeding of Livestock and Poultry, Feed Composition, 
Data Documentation and Feeding Systems in the 
APHCA Region, after 

noting the current status of member countries concern-

ing animal feed supplies, both conventional and non-
conventional; operations of the feed milling industry; 
patterns of utilization in production systems specific to 
ruminants (buffalo, cattle, goats, and sheep) and non-
ruminants (pigs, poultry, and ducks); dependence on 
cereals and oil-meal by-products, 

discussing the common problems concerning shortages 
of total feed supplies both in the medium and long term; 
problems of feed quality; limited knowledge especially on 
non-conventional feeds; fluctuations of prices and mar
ket instability; various constraints for efficient animal 
production; the need for appropriate standards, and 

realizing the need for reducing the dependence on 
cereals and oil meal by-products that are in competition 
with human needs; documentation of information about 
feeds; intensifying research on various feeds and feeding 
systems; and interaction among animal scientists, 
agronomists, economists, and feed millers; developing 
appropriate policies for the sustained production and 
utilization of feed resources; and promoting more vigorous 
intra-regional trade within the region, recommends the 
following: 

* 	 Complete an inventory within each country of all 
available feeds in terms of type, quantity available, 
characteristics and nutritive values, 

* 	 that individual developing countries realize that 
animal production systems should be organized for 
optimum production on the basis of available feed 
resources, 

* 	 special emphasis be given to the documentation of 
information on non-conventional feed resources, 

* 	 that the INFIC system concerning feed nomenclature 
and standardization of procedures pertaining to the 
assessment of feeds be adopted, 

0 	 an increase in the 6f'ort going into research on feeds 
and feeding systems and nutrient requirements approp
riate to individual species, 

0 	 that collaboration and communication both nationally 
and regionally among institutions and persons working 

on research, chemical analyses and/or documentation 
concerning feeds and feeding systems be strengthened, 

0 	 that standard methods for feed analyses be adopted so 
that data collected from various countries can be 
compared. 

0 	 promote the implementation of effective measures 
of quality control and appropriate policies for the 
production and utilization of feed resources, 

0 	 organize a system for training individuals in the proper 
procedures used in feed analyses, and an understanding 
of the regulations governing feed quality control and 
standardization, 

0 	 that as a follow up to the Workshop, a Consultation be 
organized to promote regional cooperation in the 
production, utilization and trade of all categories of 
feedstuffs, and to identify problems and establish 
appropriate integrated action-oriented programs to 
overcome the difficulties and improve the efficiency 
of the feed and livestock industries of member countries 
in the region. 
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