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A. TERMS OF REFERENCE

The concept that maximising food production in the Asian
region is dependent on full exploitation of all domestic animals is
consistent with the functions and aspirations of the Regional Animal
Production and Health Commission for Asia, the Far East and the

Southwest Pacific (APHCA).

Accordingly, the Development of Goats in Asia was initiated
as one of several action-oriented programmes and approved by the
Executive Committee ir 1976. The project involved three phases.

The first phase invoived an assessment of the status of goats in the
countries of the Rigion and the second phase convening of the Seminar
in India, successiully completed in March 1979. The third phase

remains to be initiated based on the recommendations of the Seminar.

In order to undertake and participate initially in the
first two phases of the project, a consultancy was financed by USAID,
The first phase was completed during Oct. - Nov. 1978. The terms of

reference of this consultancy were as follows:-

1) undertake a detailed review of the current status of

goat production in the countries of the APHCA Region;

2) advise on appropriate means of develoring the value,

contribution and rescarch on the species;

3) consider training programmes of various categories at

the national and regional level: and

4) assist the Government of India jn planning the scope

and depth of the proposed Seminar.

In undertaking the missien, the consultant visited 1) Bangladesh,
2) India, 3) Indonesia, 4) Iran, 5) Malaysia, 6) Nepal, 7) Pakistan,
8) Philippines, 9) Singapore and 10) Sri Lanka. The sections following
present the main findings, the finnl conclusions and the recommendations

of the Seminar and a comprehensive statement of the country positions.



B. STATE OF ART

GOAT PRODUCTION IN THE ASIAN REGION: CURRENT STATUS,

AVATLABLE GENETIC RESOURCES AND POTENTIAL PROSPECTS+

C. Devendra

(Malaysian Agricultural Research and Development
Institute, Serdang, Selangor, Malaysia)

Introduction

Accelerating animal production for maximum food production
in the Asian region assumes, in concept, that all domestic animals
will be fully exploited. Among ruminants, while cattle and sheep have
received considerable attentioun, essentially because of their impor-
tance in temperate regions, and more receatly, buffaloes have attracted
enlightened interest, the situation regarding goats is cne of near
total neglect. Tho reasons for this are varied, but together have had
the general eftect of perpetuaring a status of general unimportance and

low priority in animal production throughout the Region.

Relatively recently however, there has been a consistent
renewed interest in the species not only in the Region, but elsewhere
.in Africa, Latin America and the U.S.A. This interest has been largely
stimulated by two majcr developments: recognition of the important
value and contributior of the species espccially in smallholder and
peasart farming systems, and the nced therefore for a better under-
standing of the specics. The enlightened interest is consistent with
the fact that goats form a valuable component of the available animal
genatic resources in the Region. The realisation of this Seminar
represents therefore a significant forward step concerning the

development of goats in the Asian Pegion.

+Paper prescnted at the Seminar on the Development of Goats in Asia,
5-11th March 1979, National Dairy Rescarch Institute, Karnal, India.



This paper describes the current status of goats and their contribution,
assesses the available genetic resources and the potential prospects

for increasing productivity from them in the Asian Region. Reference

is made throughout the paper to production systems in individual
countries and the opportunities for increasing the contribution from
goats. A previous publication (Devendra and Nozawa, 1976) discussed the

status of production of goats in the South East Asian region.

I1. Background data

It is relevant to keep in perspective some pertirent data
concerning the countries in the APHCA region; these include all those
countries cast of, and including Iran. These together will henceforth
be referred to as the Region. Table | presents this background data.
Excluding Australia and Papua New Guinea, the total human population
in the Region is about 1,176 millions and represents 50.17 of the
total human popnlation of Asia, About 607 of the total population
was economically active in agriculture (F.A.Q., 1977). The total
arable land was about 340,760 ha which constitutes 70.97 of the total
arable land in Asia. The arable land as a percentage of the total

land was about 317.

The gross national product per capita (GNP) was $206 US,
calories per capita 2,186 and animal proteins per capita 11.8 g. It
is significant to note that the percentage contribution of proteins
from animals was only 21.5%Z. Thc per capita protein consumption is
low rclative to other regions, and reflects both a shortage, and

thercefore the need for more animal proteins in the future.

ITI. Population and distribution of goats

The Region has an estimated goat population according to
F.A.0. (1977), 0f zbout 129.7 millions, which represents about 567
of the total goat population in aAsia. The highest populations are

found, in order of importance, in India, Pakistan and Iran which
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together accounted for 82.f7 of the total population in the Rayion
(table 2). Thc porulation of 129.7 million goats represents 25.6% of

the total grazing ruminants in the Region.

Since ahacp are often run with the pgoats, and for nurposnes
of comparison, table 2 also includes data on sheoep. Tt is interecrine
to note thar India, Pakistan and Tran also had corresnondin:lv the

fhest sheen ~opulations of 35,47 of the total sheer population in

=
Lkl
rom

Asia. The overall r-tio of goats to shees was 1:2, however, it is
sienificant te ante that in 12 out of the 18 ceuntrics in the ©PUNGH
Rezion, the poat pepulation exceeded the sheop population. Notahle
among these ore India, Indonesis. Malavsia, Nepal, Pakistan, Philippines

and Sri Lanka (t-hkl. 2),

Tt is portinent te draw ottention to the fact that discussicons
in a number ~f ¢ untrics abeut Fhe curreat population »nf rnats suespcst
thnat the nresont TL0,0, data mav not be 7n altegether accurate refloce
tion of the situatien. Xotabhle in this context ave the current pepu-
Jdatiens in rhase countrics with dense reat populations such as Indin,
Pakistan and f[ran. The T.4%.0, (1077) data suspest (takle 2) that the
goat populations were 7)., 22,7 and 14,4, vherens coantry submissions
indicnte these to be 77,7, 23,9 and 18,0 nillions respcctively.
suggesting that there is a substantial inereased porulation ~f yoats.

On the other hand, relatively lower values than that of T.5.0Q. Aat-

are alse evident, and include countries such 1s Tndonesia, Philirnives

and Sri Lanka.

‘lithin the Repion, it is ohvious that there is wide distri-
hution of goats, from the semi-arid reaion in Iran ~nd Pakistan t~ the
sup~r hurmid tropics ~f countries in Seuth Fast Asia like Tnd.nesia
ind Malavsia.  This distribution is consistent with the value and

contrihutisn »f crats.

The majer range tvpes and ¢cozones in the Region that

influence this distribution are also diverse, and include desert

.5/



TABLE 2

THE POFULATION OF GOATS AND SHEEP IN THE APHCA
RECTON

(F.AO., 1077)

foats (103) Sheep (103)
Country Ratio of
Posulation p Ponulation 2 Geats: Shear
Afrhanistan 3,000 2,3 22,000 8.0 ] 7.3
Australia - - 135,350 50.0 -
Ban~ladesh 8,000 6.2 12,090 b4 1 1.5
Rurma 587 0.5 206 0.1 oo 0L
Tnlia 70,060 54.0 40,352 15.0 1 Tt
indcnesia 6,112 4.7 3,286 1.2 ] G.5
Iran 14,375 11,1 35,441 13.1 1 2.5
Malavsia (Peninsular) 337 0.3 46 0.0 1 0.1
Sabah 31 0.0 - - -
Sarawak 9 0.n - - -
Nenal 2,410 1.9 2,330 0.9 1 0,0
Pakistan 22,722 17. 19,749 7.3 I s 0.9
Parua New Guinea 15 n.n - - -
Philipprines 1,400 1.1 31 0.0 1 0.0
Sinvasore 2 0.n - - -
Sri Lanka 570 0.4 30 0.0 ] 0.1
hailand 31 0.0 52 0.0 i 1.7
Vietnam 38 n.0 13 0.0 1 0.3
Total 12¢,699%  100.0 270,886 100,0 1 o

+ Represents 56.17% of the total nonulation of 231.5 million pgoats in Asia.

++ Represents 96.07 of the tetal pcopulation of 282.3 million sheep in Asia.



IV.

shrub and woodland shrub ranges such as is found in parts of South
West Asia, arid savannahs, desert shrub, temperate highlands and sub-
humid to tropical ecczones., The rainfall is therefore variable and
ranges from less than 100 mm in the semi-arid areas to over 1,500 mm
in parts of South Eost Asia, where some parts can exceed 8,000 mm

annual rainfall. The rainfall in turn affects the nature of the

available vepetaticn which can be utilised. In general however, goats
prefer the drier areas with an annual rainfall of about 250 to 400 mm,
where also the soil {s light and sandy. Interestingly enough, it is
here that goats and also sheep are the dominant livestock species.

The wet tropics with high rainfall and high humidity are less preferred.
This breoad classification is also consistent with the distribution
pattern apparent in table 2: about 847 of the goats are found in the
desert shrub and arid savannahs, with the remainder being found in

the temperate hiyhlands, sub and super humid tropical zones. The
preference for the drier ecozone is also favoured by the presence

here of various shrub plants, which also sparse, arc sought after by
goats. These plants are nutritious, provide variety in the diet and
are often able to meet the dietary requirements of energy, nitrogen

and minerals.

Population trends

Over the period 1961-65 to 1977, there was a positive rate
of increase in the goat population (+21.5%7) compared to sheep (+6.0%).
The major increases were recorded in those countries with high goat
populations, notably India, Iran and Pakistan (table 3). This net
increasc over the period is about 3.5 times the growth of the sheep
population, and represents an annual increase in the goat population

of about 1,37 per year.

This increase 1s remarkable when it i1s remerbered that the
period alsn sow situations such as in Pakistan where there was
legislation for the extermination of goats, and elsewhere a compaign

by foresters to disfavour the goats. There was reservation on the
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development of yoats,and this is reflected over the same period in

very few countries in the Repion really developing goat programmes i-
support of their importance or prejected future potential. As a
generalization, tlhe growth rate and increased poat population voio e
therefore a natural increase in the varicus ecosystems wherchy th.

goats mere or less managed themselves, contributing simultaneocusly tc

a variety of products and functions of value especially to smallhnlicrs,

peasants and landlcss labourers.,

Functional imporiance of poats

Geats perforn a variety of important functions in the Region,
Foremost in thesc are the products: meat, milk, skins and hides,

and a number of miscellancous functions.

(i) Meat production

This is the most important function of goats in all the
countries in the Region with the exception of Iran and Australin
where milk is more important. 1In the Philippines and Sri Lankn-

both meat and milk are important fond products from goats.,

Goat meat production only accounted for about 570,000 trunes
(table 4), the major contributors being India, Pakistan and Jran,
which together accounted for 82.57 of the toval teoional producticn.
The bulk of the meat produced isused for domestic consumption and
only limited exports are apparent. On the other hand, therc is
a relatively larpe trade of live animals mainly from Australia
into the Region mainly to Sinpapore, Malaysia, Sri Lanka aad
markets in the Middle East. Table 4 also pives the average
carcass weight of goats in individual countries with a range of
between 9 to 17 kg; the mean carcass weight of goats (11.9 kg)

is lower than that of sheen (13.9 ke

In many instances, the demand for meat far exceeds

supplies, and this situation has had two detrimental effects:

.9/









TABLE 5

THE IMPORT AND EXPORT OF LIVE SHEEP AND COATS INTO SINGCAPOTE

(Ministry of National Develonment | 1073)

IMPORT EXPORT

Shecp Gents Sheerp Coats

Year - . e From othar From Frem other T oall To -1l
FLOm o austraila countries Justralia cruntries countries countries

1968 129,797 119 734 944 20,696 36
1969 136,463 444 2,935 1,107 26,224 97
1970 148,171 - 1,531 1,694 25,778 100
1971 155,256 - 1,469 725 25,570 13
1972 170,792 100 835 225 33,695 20
1973 99,189 - 973 155 9,985 2
1974 ©3,800 - 131 - 14,137 40
1975 110,170 6 - - 19,888 -
1976 142,005 4 752 - 25,010 6
1977 129,932 - 92n - 21,495 -
1978" 53,869 - 595 - 7,765 -

+ Tor the reriod January - June only.

ry -












THE MMLATIVE CONTRIPUTION NF GOMS TO MEAT AiD
MILK PRODUCTION TN STLECTER COUNTRTRS
+
TN TIHE APHCY PECINN

As T of the total sroduction of

Country | ALl mrnt++ AL mi1k++
Afvhanistan 13.7 5.2
Bansrlacdesh 15,1 28.0
Inlia 47.6 2.3
Iran 17.4 10.3
Malaysia 9.1 0.0
Nepral 25.6 4.3
Pakistnn ‘ 23.9 3.6
Philipjincs 4,2 0.9
Sri Lanka 4,3 3.0

+ Calculated from F.A.Q0, (1077).

++ Include the product from buffaloes, cattle, coats and
cheenr,






DISTRIPUTION OF LIVESTCOCY. BY SIZE OF ¥iM SI7EC

T SOME EGIONS

(F.A.0., 1971)

) . . 1-5 5-10 1520 20-100 10!
) Mo, of countries fnimal . ’ - . 1~,OO
Tacion . £a il in Ya Ha
e rcoorted ponulation (,) (7) ) (7; (75
- -t I (7 4 . \ /o

5L S

sfrica 3 7,323,319 7.6 1.9 0.6 5.3 . 85.2

/sia 6 29,020,627 71.2 14,3 2.6 5.0 0.6
Sauth smerica 4 £,521,938 64.3 5.3 17.9 10,2 5.9
SHETP

Africa 4 45,148,928 4.4 2.7 n.8 2.1 3.7
asia 3 31,518,557 61.0 16.0 13.5 8.7 1.2

Scuth /merica 5 36,534,545 25.0 4.6 4.6 7.0 59.0




In the ASEAN region flock sizes

are 3 to 5 up to 1 ha of land.

4 to 8 up to 3 ha of land and 4 to 9 up to & ha of land. Large flechks

(20 to 50 heads) are fever and uncormon,
exceed 400 beads (Devendra, 14792)., In P

of 1976 revealed that of the 21.7 million

[

familics, 78.67 owned up to 5 eqoats, 20.1
and 1.37 owned more than 50 joats cach.

{arms in South East Asia nas boen discuss

The arnil size of goat flocks r
uncortacrcialised, sccondary anturce of gon
place primars enphisis on Crop produc
in most countrics, narticularly in high r
such as those in the ASEMN ropion,  Thus
adjunct, but quvertholuss important intop
rated crop-livestock pattern of apricult
necessitates that the characteristics of

perspective:

(1) the farmers arc usually cr
neasants with low incomes

bread line.

the largest units do not
akistan, the Livestock Ginsue
poats reared by 3,3 million
7 owned less than 50 qoats
foat production on small
ed previously (Devendria, 19763
oficets in general the
ts in thosc environments that
tion. This is characteristic
ainfall, humid environments
gquite often, foats form an

ral conponent of tha intoe-

urv. The emphasis on cropping

the smallholders be kept in

op-oriented subsistence

and living close to the

(ii) 1andless peasants may or may not prow crops or

rear animals; in the latte
shepcrd the goats for exte

return them to the ouners.

(iii) they may or may not own ca
(usunlly not tore than one
most snallholders invarinb

or hoth,

r they are hired to

nsive grazing and

ttle or huffalocs
to two heads), but

ly posscss goats Or sheep

(iv) reavine goats involves minimunm management attention
£ 9

is n source of investment,

dafinite source of incore.

has low risk and is a

.19/



(v) in a predominantly crop onvirenment vhere crop by-
products re varicd and abundant, resring eoats is a
means of converting thesce residucs to useful animal
product, nnd roprescents therefore an important compo-

nent of cfficicncy in the use of eXlsting resources.

Production systom

The producticn systems identifiable in the Asian region

can be classificd inte five cateporices:

(i) Tethering
(ii) Extensive production
(iii) Intcasive production
(iv) Semi-intensive production
(v) Integratien into cropping systems

These systems have been described and discussed in detail

(Devendra, 1979b).

It is relevant to stress in the context of these production
systems that the Replon as 2 whole has the unique distinction of
embracing four impsretant cCozones. Soveral factors affect the appliea-
tion of thege production systoms, 1nd thoey therefore have heen evolved
cormensurate with the available rescurces and sccic=-cerneonic factors.
An attempt hns been made te classify the prevailing aroductinon systen
according tn ccozone and more narticularly, as it ~Affects individual
countries. The broad classification (table 10) is by no means complete,
and inevitable overlapping dees oceur, as for example in the cxtensive
production systom, which although is really suited to somi-arid and

arid zones, can do apply to the sub-humid and humid zones.

The ccozones in the Asinn region embrace four principnl
vangelands: tropical savannah, tropical forests, desert bush and

temperate highlands. Within the tropical savannahs, goats are found

..20/



TABLE 10

CLASSIFICATION OF PRODUCTION SYSTEMS PRELATIVE TO ECOZONES

BY COUNTRIES IN THE ASTAN REGION

Production system Ecozone .Annual Countries concerned
rainfall (mm)
(i) Tethering Sub-humid South India, Indonesia, Malaysia,
. \ 1200 . car
Humid - Papua New Guineza,; Philippines,
Sri Lanka and Thailand.
(ii) Extensive production (highlands) Arid / 500 Afghanistan and Nepal.
Extensive nroduction (lowlands) Seni-arid 500-1200 North India, ifghanistan, Australia,
Bangladesh and Iran
s . ‘ . _ . . ) ‘ .
(1i1) Intensive production Sub-humlc \ 1200 South India, Indonesia, Malaysia,
Humid - . cas .
Papua New Guinea, Philiprines,
Sri Lankz2 and Thailand.
(iv) Integration with cropping Semi-arid 500-1200 South India, Indonesia, Malaysia,
systems Sub-humid \ 1200 Papua New Guinea, Philippines,
Humid Sri Lanka and Thailand.

1
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o
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in the lower rainfall areas; the long alternate wet and dry spell
attracts more gonté than the tropical forest with no prolonged dry
spell. The desert bush zone extends from the north east plains of
India through Pakistan and Afghanistan. The vegetation is sparse, but
the variety of the browse plants availahle and low rainfall ecnables
goats to flourish in this region. The temperate highlands refer to
the Himalayas and the other mountain ranges that border “he entire
region cast of Afghanistan and Pakistan and run all the way to Nepal

and wesgt of 1it.

(i) Tethering

Tethering is more common in the sub-humid and humid zones,
where probably because of intensive cropping, tethering has become a
convenient means of rearing goats from the stand-point of control,
minimal labour input and utilisation of feeds in situ. It is thus
a sedentary system. A variaticn of this method is combining tethering
with pgrazing up to 5 goats at a time led by ropes held by women and

children.

(ii) Extensive production

Extensive production involves low carrying capacities in
situations where land is marginal and is plentiful, It is charac-
terised by low rainfall and various browse plants. The system is
used by nomadic and transhumant peasants, usually in very low rain-
fall areas or during the winter menths when crop residues are available.
In this situation camels, goats and sheep are run together, the
camel providing the main means of transportation. Transhumance
enablcs the utilisation of specific grazing lands between summer and
winter grazing arcas, and is the most important system of managcment
in Iran, Afghanistan and Nep2l. The winter grazing in the lowlands
represents the home base, and with spring immigration to higher
ground begins. The retrcat to the lowlands occurs in late autumn

with the advent of colder weather.

<022/



(iii) Intensive production

Intensive production on cultivated pastures for meat and
milk production is relatively new, probably because land was a limiting
facter or was more valuable for alternative agricultural use. TFor
this reason, the intensive production oY goats on grass pasture is
limited, but it might perhaps be of interest to note that in Jamaica,
intensive goat production on irrigated Pangola grass (Digitaria
decumbens Stent) pastures with a carrying capacity of 37 to 45 gnats/ha
has been dermonstrated (Devendra, 1971). Additionally, limited interest
has also been directed at the intensive use of various agricultural
by-products., While this method can be more explored, the intensive
utilisation of agricultural by-products :an be very much morc exploited
to convert the crop residues to usceful animal products. This method
is indeed in practice, and is particulariy evident in South India,
nevth Sii Yank~, Philippines and Java in Indonesia. In the latter,
goats are stall-fed intensively with litcle or no access to grazing.

Tree ieaves fur example, from jackfruit (Artocarpus heterophyllus) and

cassava (Manihot esculenta Crantz) arc very commonly fed to goats,

The greatest advantapes of the method is effective conversion
of the residues, contrel of goats and therefore no damage to the
environment, and use of chean unpaid family labour at low opportunity

cost.

(iv) Semi-intensive production

This method represents varying degrces of compromise between
extensive grazing and intensive production and is largely dictated

by the availability of land.

(v) Integration with crop;ing systems

This method is not really a new method, but realisation
that it has economic potential represents a new initiative (Devendra,

1978a). 1In Fiji, 707 of the goat population is found in the sugarcane

..23/
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growing areas. 1In Sri Lanka, Malaysia, Indonesina and the Philippines,
goats undergraze coconut, oil palm or rubber plantations. The
advantages of the systen are: inereascd fertility of the land by
return of dung and urine, contvol of waste herbage growth, reduced
loss of nutrients supplied by fortilisers, easicer management of the
crep ond possibilities of increased crop yields and greater econonic

returns.

Available qunotic rogouivcees

Thoe region as o whole represcnts 20 impurtant reservoir of
important poat breoeds “or meat, milk, fibre and skin production.
Some of these are vell Lpewn and others are less well known. Most of
the breeds have however, not been thoroughly exploited, so that in
many instances, the truc productive potential of individual brecds
have nct been adequately Jocumented. This has in turn affected 2
detailed description of the nreeds, also their genetic petential and

their more extensive use in development prograrmes.

1t i3 estimated that therc are approximatcly 22 breeds of
goats in the Region, the majority of vhich are found in Pakistan,
Banglast.sh and Iadia. These breeds are diverse and often difficult
to classify ints brecd groups for lack of descriptive data. Certnin
significant fentures Aare however widespread: black colours are
dominant as ~2lso brown over white. Horns are usually of the scimitar-
type, and oiten therec i little Aifferentiction between meat and milk
breeds. As a penernl rule, there is very little controlled breeding
but rather. ancontreoiled breeding is common. This sceks expression
especially in crossbred ponis; a w¥ange ~f colours, ears and horns
shape, unknoen fir.ction and a gencral nen—lescriptive situation which
further rcduce the value of poats. This is evident throughout the
Region, cspecielly ip cxtensive grazing situations. The real increases

in population reflecced in table 3 largely account for this state

of affairs.
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It is possible that the real distinctive brecds of poats in
the Reglon are very much less, in view of the fact that although there
are variatinns between them, these are not 111 that marked. There
is alsn the peiunt that quite often breed names have been derived due
to habitat ~r locational arigin., The differention of real breed
differences crn nly be ostablished by studies on breed features,

bload tyning and crmparative nerformance.

Tahye+ 11 sives an indicatisn of the milk producing capacity
of promincent {ntigoencus JJairy bree!s in the Region. Considerable
variation in lictaticn milk yields arce apparent, but in general
averare nbout |1 ke/day. Relatively higher vields are found in the
Dera Deen Panah antd Kamori breeds from Pakistan. The lactation milk
yiclds nrc however lov when compared to milk yields of about 3 to 5
kg/Jday of goat breeds in a temperate environment. These differences

in milk yield arc mainly due to breed, level of nutrition, size, 1

and manacenent metheds,

gxtending the value of individual breeds in the futurc

necessitates identification of the characteristics of individual brec!s
consistent with contrnlled breeding and definite production objectives.
Increased contribution of poats usin~ appropriate production systems
and manaperial efficiency must therefrre be identified with breediny
better qualitv animals and improved wanapement practices. In view of
the potential sossibilities of increasine productivity from goats,

the more important imyrover hreads that are likely to make a greater

contribution within the Asisn rogion are listed in table 12.

IX. Ccustraints to productien

There are scveral constraints tn goat production in the
Asian region, all of which are worthy of discussicn. Increasing
the productivity and therefore contribution from roats necessitates
that these constraints arc reduced or eliminatel. S long as the
constraints continue to be neplected or ignored, low productivity

and the relegatiocn of goats as unimportant animals will continue.

o
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TABLE 11

TYPIC/L LACTATION MILK YIELDS OF PROMIUENT INDIGENOUS

DAIRY GOATS

N THE :SIAN PEAIONT
INT F, LS L: IO

Areed Location "‘ﬂ"(xge“ L"-C“Eii;s;mmth VﬁZl;l('Y':;lk Rutterfat 7
naetal India 2001 208 1.0 5.2
“arbari India 118.0 183 n,6 3.9
Jarrpanarl India 182.9 168 0.9 4.5
Seetal Pakistan 146.8 186 0.8 4.9
Partari Pakistan 100.10 100 1.0 4.1
fiteneri Pakistan 75.0 100 0.8 5.1
Cherper Pakistan 75.0 105 0.7 5.2
Darz Deen Panah Pakistan 2245 130 1.6 4.9
Gameni Pakistan 105.8 195 1.0 -
Kareri Pakistan 227.3 120 1.9 4.7
tialabar India 180.6 180 1.9 5.1

+ These data were adapted from Mishra (1978), Singh and Sengar (1979),

unpublished reports and personal communications.
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TABLE 12

SUGGESTED IMPROVER BREEDS IN THE ASIAN REGION

Speciality Breed Country of origin
Milk High yield Anglo-Nubianl Temperate, tropical, dry
Saanen] Temperate, sub-tropical, wet
Medium yield Barbari India, tropical, dry
Beetal India, tropical, dry
Damani Pakistan, tropical, dry

Meat

Prolificacy

Mohair

Skin

Dera Deen Panah
Jamnapari
Kamori

Marwari

Anglo-Nubian
Fijian
Jamnapari

Kambing Katjang
Ma T'ou
Sirohi
Barbari
Black Bengal
|
Malabar
Ma T'ou
Angora

Black Benpal

Pakistan, tropical, dry
India, sub-tropical, dry
Pakistan, sub-tropical, dry

India, tropical, dry

Temperate, tropical, dry
Fiji, tropical, humid
India, sub-tropical, dry

Indcnesia, 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

I Indicates breed is polled.
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The present constraints to production are as follows:

(i) Bias towards po:its

3ias towards the species represents a major constraint to
production. This hias stems from inadequate understanding of the
attributes of e¢rats and belief that poats are destructive. The latter
issue becomes a recal nroblem however, when feed is in short supply
and when goats are not controlled. Planners and civil servants are
often far too pronme to level accusations against poats, and in some
instances such as in Pakistan, this has even led to lepgislation to
exterminate ¢oats. It might perhaps be significant to stress that
there is little or no experimental proof to suprest that jyoats are
destructive if they are contrclled, and on the contrary become very
useful animals in the clearance of bush such as in Africa and Texas.
The reasons together have had the net cffect of little or no develop-

ment beiny initiated by planners and animal husbandrymen.

(ii) Technical constraints

The technical constraints represent important constraints

to production. These include inter alia:

(a) Inadequate breeding of better quality animals

(b) Lack of definition of the production objectives:
meat, milk, fibre and skins or combinations of these

(¢) Low level of nutrition and managerial efficiency

(d) Limited attention to increase the size, number of kids
born and lengthening the productive life span

(e) Control of numhers

(f) Inadequate cxploitation of the characteristics of the
species including high digestive efficiency for cellulosc

(g) Limited use of outstanding improver breeds, both

indigenous and exotic, for defined production objectives.
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Due to a combination of these factors, the present level of
productivity is low. Of thesc however, inadequate nutrition is parti-
cularly important and is the major constraint to increasing productivity
from goats and sheep (Davendra, 1979b). This calls for knowledge on

feed resources, nutritive value and feeding potential.

Table 13 represcnts evidence for the significance of
nutrition on productivity cf goats by sheer attention to feeding and
management. Of the parameters that were measured, live weight at
slaughter, hot carcass weight, dressing percentage and weight of meat
were improved by as much as 53.8, 79.3, 7.1 and 47.17 respectively.

Total saleable weight was improved by 34.17 (Devendra, 1979a).

Additionally, it is pertinent to know the annual requirements
of metabolisable cnergy (ME) and digestible crude protein (DCP) of
goats in the Region. Table 14 presents an assessment of the annual
energy and protein requirements of goats. This assessment is impor-
tant from the standpoint of whether these requiremeﬁts can be met.

When these annual requirements are related to similar requirements
for the other ruminants (buffaloes, cattle and sheep in the Region),
the total nceds are staggering, and clearly suggest that the feed

requirements cannot be met presently.

Even if goats used all existing marginal land and most of
the crop residues, a deficit in feed supply appears imminent. This
conclusion suggests that feed supplies will be a major constraint to
goat production in the future, and necessitates that development stra-
tegies will have to take cognisance of the requirements. Additionally,
there is also a need for parallel rescarch on current availability,
feed evaluation, nutritive value and cfficient systems of feeding.
Concerning agro-industrial by-products in South East Asia, the
situation has recently been examined in detail (Devendra and Raghavan,

1979).

) Control of diseases and parasites

~
e
[N
[V

Inadequate control of diseases and parasites is a major

..29/
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TABLE 14

ANNUAL METABOLISABLE ENERGY (ME) AND DIGESTIBLE CRUDE
Sk

PROTEIN (DCP) REQUIRED BY GOATS: (1977)

Nutrient Goats
9.1 ,

ME (Mcal x 107) 46,683.5

DCP (MT x 1042 5,073.5

| Calculated according to: average live weight of
goats is 25 kg, meintenance requirement/day =
500 Mcal, requirement for meat 11 Mcal/kg and
requirement for milk 1.2 Mcal ME/kg.

o

Based on a DCP requirement for maintenance of 61 g/day
and 68 g DCP/kg milk.

constraint to production. The economic losses, especially in the
rural areas is very high, and are serious in these areas due primarily
to inadequate veterinary services and supplies, poor housing and
sanitation which lowers the resistance to diseases due to inadequate

nutrition.

Thruughout the Region, gastrointestinal parasitism was
very common, together with respiratory diseases. In gencral,
external parasites were not a major problem. Contagious ecthyma
was however, also commou. In Bangladesh for example, 82.27 of 214
kids born died during six months of age, of which respiratory
disorders, gastrointestinal parasitism and contagious ecthyma were
the main causes. In adults, a 47.87 mortality was also due to

gastrointestinal parasitism and respiratory disorders (table 15).
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TABLE 15

CAUSES OF MORTALITY OF GOATS IN BANGLADESH
(Abdur Rahman, Ahmed and Mia, 1976)

Cause Kids‘ Adults2
Respiratory disorders 47.8 36.2
fastrointestinil parasitism 25.0 43.5
Contapgious ccthyma 18.8 7.3
Digestive disturbances 2.3 1.8
Miscellancous (undingnosed) 10.1 11.2
Total 100.0 100.0

1 Total mortality was 82.27 out of a total of 214 kids born.

2 Total mortality was 47.87 out of a total of 115 adult does.

(iv) VNeed for accelerated research

Implicit in the general neglect of research on goats is the
fact that goats are until recently, unimportant animals in mainly
temperate countries. Conscquently, very little rescarch has been
conducted in temperate regions which can benefit the tropics. Given
this situation. there is need for accclerated research and development
on goats in Asia. In this context, it is relevant to draw attention
to Byerley (1977) who considers that in order tc maintain or increase
per capita supplies of ruminant mecat and milk, the world as a whole
will have to increase support for rescarch and development by at least
457 over the nmext 25 years. Devendra (19/9b) has in this context,
examined the prioritics for research concerning production systems,
major contributing disciplines in appropriate target zones in the

less developed countries.

(v) Marketing
Throughout Asia, the marketing of products from goats
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is haphazard, aud organised marketing is very limited. This has led
tc unscrupulous exploitation by middlemen and migratory traders who
cften pay only a small percentage of the tntal value of goats.
Feasibility studies that assess market potential and possible outlats
must thercfore take copnisance of marketing patterns and opportunities
at the national and international level. For example, current
statistics suppest that the demand for goat meat, consistent with

high prices is quite enormous in the OPEC countries.,

Stratery for develooment

The vrimary task is to eliminate the various censtraints
so as to increase the contribution from poats. A basic necessity in
this context is the necd for a recrientation of livestock policy,
especially as it relates to gnats. Mere surpestions of support for
improving existing systems, and lip service about the valuc of goats
is totally inadequate. It requires instcad 2 brld and ambitious

research and develorment effort to promote the value nf the species.

The plea is for a balanced development programme of the
animal resources, using the concept of a systems anproach which
enables a complete examination and programming of the effort.
Priorities are however necessary, within the balanced development
prosramme of the total animal resources so that all animal categories

are simultancously siven attention. This approach has two main

advantages:

(a) complete expleitation of the animal resources, and

(b) efficiency in the utilisation of the total resources.

Fow countries in the Rewion currently support goat pro=
duction proyrammes COMMECNSUrate with thcir current importance or
future potential. This is reflected in very few countries providing
as much as 207 annual financial allocation for poat programmes.
Notwithstanding this seneralisation and apparent neglect, a few

countries have initiated firm national action programmes on poats.
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Notable in this context is India, with the setting up of the Central
Goat Research Institute at Mathura, consistent with the well coordinated
all India programme on goats for individual products at the following
centres: for milk at Karnmal (Haryana) and Trichur (Kerala); for meat
at Avikanagar (Rajasthan), Ranchi (Bihar) and Gauhati (Assam); for
poshnina at Mukteswar (Uttar Pradesh) and goats for mohair at Rahuri
(Maharashtra). The stratery is commendable becausc of the anticipated
demand for poat meat in the future, and inadequate supplies . milk
produced by buffaleoes and cattle especially for the rural people
(National Commission on Apriculture, 1976). Pakistan is also putting
emphasis on the development of poats in their development programmes.
Sri Lanka has recently initiated a large scaie development programme
on dairy goats in the hill country zone. Fiji has a programme on

the development of goats for meat.

Within the ASEAN region,ambitious efforts are also evident
particularly in the Philippines and Indonesia. In the former, the
Bureau of Animal Industry, has as its objective the improvement of
peasant level nutrition of farm families and self-sufficiency in
the "barangays' (villanmes) in goat meat and milk. The project is
complementary to the National Job Generation Program of the Ministry
of Human Settlements. The targset concerns 30,000 barangays, and
anticipates an annual income generation of about US$70 per family
owning two does (Esquedero, 1978). In Indonesia, increasing produc-
tion of goat meat is envisaped through a combination of imports and
improved systems of management over the period 1977 to 1983
(Soehadji et al., 1977). Outside these country examples, there
appear to be no larpe scale development effort in other countries
in the Asian region, although the potential prospects for doing

so is justified.

Coupled with development effort, the strategy for increa-
sing the contributinn in the Refiion necessitates additional consi-

deration of the following action oriented factors:
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(2)

(3)

(4)

(5)

34 -

A more positive attitude towards the species: since jcats are
least understond and neplected, but have proven useful, they
should be siven attention and prisrity. Planning for maximun
productivity from goats requires a censideration of the attributes

that are factually known about the swecies.

Increase: resource usc: pror infrastructure and inadequate
financial suprport have teen serious limitations. The financial
allccation is usually very inadequate, probably hecause of low

nricrity aul a nesative attitude towards the srecies.

The devclopment of stvonp infrastructure and peat programmes can
stimulate sub-roeiecnal and reeicnal effeort, and the injection
of apnropriate tochnical assistance from developing countries
and internntional acencies including FoA.0., svecifically for
goats. Perhans the creation eventually of an Asian Goat Research
Institute (AGRI) may lend stability to the development thrust

and future importance of goats in the Region.

Developing the avenues of production: plans should he developed
to utilise all the resources in such avenues as integration with
crops, extensive use of mareinal land wherever available,
intcasive management on cultivated nasctures, fodders and cro»
rezidues under stall feedine conditions. Particular pricrity
should he riven for develening the development of production
systems of ¢oats nf smallholder level in Asia. This will net
only ensure efficiency hut also alleviate the poverty and health

of the ;easanus.,

Accelorate research nn eoats within the Asian region inte the
followinv avenues irter alia: Preed characteristics, prenctic
notential, feed rosources, nutrition and feeding, physiology,
breeding and renetics, improved management nractices, prevention
and control of diseases, carcass quality and processing. A
strons institutional framework and infrasturcture can he

achieved hy strengthening the available services.
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(6)

(7N

Linkapges: an interdisciplinary approach based on a systems
orocedure is important and desirable. This should in turn
stimulate the development, from different disciplines, towards
a reginnal and international network for promoting the value of
goats. Continuing linkarces hetween cocperating institutions at
all levels necds tn be encourarced so that there will be o free

flov of informaticn and scientists.

Manpower training at all levels of husbandry practice:
currently, this is a limiting factor in almost 11l countries
in the Region. Making available sufficiently trained manpower

is therefore an important prerecquisite in the development strategy.

Exrloiting the characteristics in goats

Exploiting the characteristics peculiar to goats is an

important aspect of the development strategy and embraces the following

features:

(1)

Small size

Small size is significant (Devendra and Burns,1970) for

three reasons:

(a) Economic: 1low individual values means lower cost,
small initial investment and correspondingly small

risk of loss by individual deaths,

(b) Managerial: both species are cared for by unpaid
family labour (women and children), occupy little
housing space, and supply both meat and milk in
quantitics suitable for immediate family consumption.
This has the important advantage of overcoming

problems of storage.

(¢) Biolopical: with minimum land, or marginal land with
a low level cof feed availability, poats are more

likely to survive than buffaloes or cattle.
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(ii) Divestive cfficiency

Recent advances on this subject based on evidence from
soveral lahorataries sugeest veats are a superior ahility compared to
other ruminants in utilising the fihre in coarse fecdinpstuffs
(Devendra, 1978h). This characteristic alse exnlains in part their
wide Jistritution in the various acozones in Asia. As it concrrns
the utilisation of waste veeetation, browse plants and rourhaces,
goats are thus extremely cfficient in converting these materials to

useful animal products (meat, milk, hair and skins).

(iii) Reproductive efficiency

Indicenous roats exhibit a high reproductive efficiency,
and several »nat hreeds in Asia demonstrate this. Good examples are
the Black Benval o2t in rolkistan, India and Bangladesh, and the
Kambing Katjane -oat hreed in Malaysia and Indonesia. The components
~f this efficiency are high fertility (kidding 7) 2nd a short genera-
tion intcrval (intervnl hetween kiddings). It is also relevant to
indicate that woats display a hivher reproductive efficicency than
sheep. Tn Malaysia for exaryple, Kambineg Katjany goats have an
averaye kiddine 7/ of 140 to 1507 compared to 1107 in indigenous sheen.
Similar evidence has also heen renorted in Sudan (Wilson, 1976) and

Niperia (Matthewman, 1977).

(iv) Objectives of production

It is essential to have a clear definition of nroduction
objectives in exyloiting the contribution from goats. The following

aspects are relevant:-

(1) Characteristics of the product

(1) Meat

Quantity - Total amount of lean meat in the
carcass (measured by live weight

before slaughter).

... 37/



- 37 -~

Growth rate, in the casc of kids, is
related to efficiency of production.
Total numher of animals available for
slaughter; this is likely <o he more
important than amouut of meat in each

animal,

Quality - Ouantity and distribution of fat

(excess undesirable),

(b) Milk

Quantity - Lactation milk yield per head.

Quality - Average hutterfat 7.

Solids not fat.

(2) Characteristics of the goat

(a) Reproduction rate - Litter size per kidding and

per year.

(b) Efficiency of feed conversion to product:
-~ Rapid growth rate in kids.
- Weight of kid weaned per unit

nf feed consumed.

In the Asian context, the definition of production objectives
will have a significant effect on increased animal protein supply.
This is in turn advantageous, in an cnvironment where the energy
supply from cereals and roots is high. Additionally, the exploita-
tinn of soats, consistent with production ohjectives is also justified
by the inpredients - germ plasm, feed resources and labour at low
opportunity costs. Considered toqether, the problems are interesting,
multidisciplinary and are challenging for goat nroduction in the

Region.
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The future

There is no doubt that with the erowth of human populatien,
and the demand for mere food frem coats in Asia, the species will be
expected to make a2 much higher contritution in the future than in the
past. Attendent to this prowth demand, the poat ponulation will nlan
increasc, nossibly steerly than in the past if therc is increased
resource use and Jdevelopment effort in th: future. The develepment
thrust will therefore be expected to stimulate greater productivity

from yoats than in the »ast,

Table 16 demonstrates the human population and that of
goats and shecp in the year 2000 based on the United Nations medium
prejected population increase in per capita consumption of poat meat

and mutton associated with increased disposal of income.

TABLE 16

1 6
PROJECTED HUMAN, GOAT AND SHEEP POPULATIONS IN ASIA (107)
(F.".0., 1977)

Catepory 1977 2000 7 increase
Human 2349 3964 68.8
Goat 232 342 47 .4
Sheep 282 397 40.8

1. U.N. population projections, medium variant.

2. Projecticons for 2000 assume no chanpes in the
present level of productivity and pattern of
consumption,

The human population in Asia is expected to increase by
an average ol 2.27 rer year, and assuning that the 1977 carcass
yield data, current production and consumption data do not change

(table 4), it is estimated that the rrat and sheep populations in
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the year 2000 will be 342 and 397 millions respectively, corresponding
to an incrcase of ahout 47.4% and 40.8% over the population in 1977.
The increases are crormous and calls into question whether the
oxistine rescurces. sresent and petential, can support this growth.
Present irdic.tions are that this support is doubtful, as is also

evident in tokle 15.

Clearly, increased productivity from goats must come from
intensification in the use of resources and renewed cxploitaticn
of the specics. The case for this aprrrach is also justified by the
fact that soats are currently in low productivity. Associated with
this appreach, a reductien in the number of breeds in vencral use
is desirable to allow for the more extensive use of chosen improver
breeds listed in table 12. This will necessitate careful and contrnlled
evaluation of the comparative performance of the many brecds and

their cresses in specific envirecnments.

XIII. Concluding commcents

In the last five years, there has been a tremendous upsuree
on interest on woats as farm livestock. This enlightened interest
stems rimarily from a fresh appreciation of the versatility and
attributes of the species, especially in smallholder situations in
the less Jeveln, o countries ~f the tropics. There is not only
natimnal iaterest, but resienal and invernational interest. This

Workshop is one manisfestation of this enlightened interest.

It is my personal hope therefore that this timely Workshop,
the first of its kind in Asia, will scrve as an instrument of
Aafinitive davelopment of the species, bringing with it increased
availability of animal protein foods and higher standards of living
especially for reasants. Through deliberations and consensus,
therc is a need to shape and develop appropriate strategies that
can Le sustained and will seek expression in increased contributory

importance of the species for many millions of smallholders. Some
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of these tasks are those of the planner, an® oJcners fall in the
purvue of the scientist. The joint task ho. -rver, is our individual
responsibility, and in which connection I have tried to convey the

underlying philosophy involved.

Summary

A report is presented on the state of art concerning goat
production in the Asian Region. It includes observations based on an
appraisal mission to 11 countries, namely Bangladesh, India, Indonesia,
Iran, Malaysia, Nepal, Pakistan, Philippines, Singapore, Sri Lanka and

Thailand.

The goat populaticn in the APHCA region in 1977 was about
126.7 millions and is increasing at the rate of 1.3 percent annually.
This population produced 570 x IO3 MT of goat meat, 1,630 x IO3 MT of
milk and 131,030 MT of goat skins, accounting for 53.1, 54,2 aad 63.5
percent of the total production in Asia. By the year 2000, it is
expected that the goat population based on present growth rates and
level of consumption will have increased by 47.4 percent to

342 millions. The available genctic resources include 22 goat breeds,

a number of which are potentially important.

The main findings of the state of art are as follows:

1) With very few exceptions goats are low in priority within the

l1ivestock development prograrmes throughout the Region.

2) YFow countries in the Kepiou currently suppurt puvac prudute ive

prograrmes commensurate with their importance and future potential.

3) The infrastructure and resource use for goat development is
weak, and is further reflected in the sparse base of knowsedge

on the species.

4) Research on goats is also limited to only a few countries, and
the variety of problems needing attention suggests that this

area should be given special attention.
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5)

6)

7

8)

9)

10)

11)

12)

13)

The population of goats is increasing (about 1.37% annually) and
there is also cvidence that country data are higher than current

statistical date.

Meat production is of primary importance and the demand for meat
in almost all countries exceeds the supply. Additionally, the

high demand for meat is reflected in relatively high prices for
the meat. Considerable export potential for meats exist in the

OPFEC countrics.

Milk production is uncommercialised and is of secondary impor-

tance. Considerable export potential exists with fresh skins.,

Ownership of small flocks (about 5) is common and large herds
are uncommen. The goats are usually owned by smallholders and/

or peasants whose main preoccupation is crop production.

Goats arc usually sccondary to the emphasis on crop preduction,
and improved production system needs to consider the value of
goats within integrated process, and the characteristics of

smaliholders.

There is no doubt that the present level of production is low,
and two important constraints to production arc inadequate feed

supplies, disease and parasites.
9

The Region has at least 22 valuable goat breeds but not encugh
is known about the potential productive capacity of most of the
breeds. Extending their use nacessitate a better understanding

of their chdaracteristics and ccmparative performance.

Defination of production objectives is not always apparent, and
is partly caused by inadequate understanding of the genetic

resources, especially the attributes of the species.

The marketing patterns are weak, disadvantageous to farmers and

limited organised marketing is apparent.

42/



- 42 -

14) Limited trained manpower and inadequate training programmes are
apparent. These aspects nced strengthening to increase research
aid development of goats. Assnciated with this existing linkages

are also weak.

15) Throughout the Region, there is a positive interest on the value
of the species in all countries. This intevest neceds to be

stimulated by appropriate programmes which need to be sustained.

Taking cognisance of these circumstances, there are
enormous opportunities to exploit geats in the Asian Region towards
increased production., Censidered tegether, the problems are
interesting, multidisciplinary and challenging. The future for
developing the value of goats is therefore associated with appropriate
strategies and sustennance ~f the development thrust in the context

of efficiency and maximisation c¢f productivity from them.
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C. SEMINAR ON THE DEVELOPMENT OF GOATS IN ASIA

Objectives of the Seminar

1. To examine the various systems and patterns of goat production,
including available genetic resources in the different coun-
tries in the Region;

2. To assess the constraints to development, incentives and
available supporting services;

3. To identify the possibilities of improvement of the existing
system, including adaptation of appropriate technologies;

4., To formulate action-oricnted goat development programmes at the
national level and also regional/sub-regional cooperation;

5. To indicate the overall socio-economic benefits of such pro-
grammes, especially to small farmers and agricultural labourers.

Anticipated value

1. Exchange of experience among participants on goat production;

2. Formulation of action prograrmmes on goat development in the
countriex in the Region.

3. Stimulation of the interest of APHCA countries in goat
development.

4. Increased goat production at small farmers' level, thus
augmenting; the income of the small farmer and improving the
nutrition of his family.

Programme

The Seminar constituted 4 sessions: 1) Country Statements,
2) Goat Production and Economics, 3) Goat Breeding and 4) Goat

Physiology, Nutrition and Health.

Ten country statements were made and included Australia,
Bangladesh, India, Indonesia, Malaysia, Nepal, Philippines, Sri
Lanka, Thailand and Laos. In addition, a total of 16 individual
papers were presented at the Seminar. The U.S.A. was an observer

at the meeting.
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Iv. CONCLUSIONS AND RECOMMENDATIONS

The Seminar having noted the importance of goats
in the region, and after considering the necessity to promote
the future of the species to improve the standard of small

farmers recommended:-

1) that there be a continuity of effort for the
development of goat vroduction through regular

meetings of specialists.

2) that an Advisory Committee be estahlished to
advise on the coordination of the overall develop-
ment of programmes. This Committee should be composed
of one member from each of five A.P.H.C.A. countries.
The Chairman should be chosen from amongst the members.
Membership of the Committee should change by rotating
membership within the A.P.H.C.A. countries. Every two
years two members should stand down and be replaced by
members from other countries. The membership at any given
time should give due recognition to activity, ecological
and production considerations (Foundation membership of

the Committee is shown at Appendix (1).

3) that the training of personmel at graduate, technical
and extension levelr be aligned to the future develop-

ment of the programmes.
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4) that the charter for specific regional proprammes
be the responsibility of each APHCA country which

should submit country projects in keeping with their

particular requirements. These submissions should
contain both short and long term programmes to be
reviewed by the Advisory Committece in order to establish
priorities and further the interchanpe of information
identifies as having the most desirable impact on the

overall programmes.

5) that the formulation of country nrojects be initially

based on the action proprammes from this Seminar.

This procedure should establish each country's autonomy
and provide the material to be reviewed by the Advisory
Committee. The ensuring summary should be used as a
guide to the formulation of country projects since it
reflects the major issues discussed during the Seminar.

These include the following:-

(A) Breeding
The improvement of meat, milk and fibre production
through selection would require the establishment of the elite nucleus
flocks of important native breeds. Information on the productivity,
and management systems of these breeds together with their marketing
systems should ba collected through well organized surveys while

establishing these flocks,
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Subsequent introduction of improved breeds may
be used for crossbreeding under defined management conditions.
While undertaking large scale breeding programmes a conconmitant
improvement in nutrition, discase control, manasement ‘and the

marketing of the products should be ancouraged,

Progeny testing for sclection of sires may
subsequently be done in the nucleus flocks to achieve further genetic
improvement. Having made this genctic improvement, the free exchange
of breeding material available in APHCA countries should be developed.

This may include the use of frozen goat semen.

(R) Nutrition and Physiology

Clear identification of the feed resources in
individual countries (including grasses, leguminous forapes, tree
leaves and apro-industrial by-nroducts) and the determination of

their nutritive values for goats riiould be undertaken.

The development of specific feeding systems
including integration with cropping systems and their economic remi-
fications need assessment ty individual countries esnpecially at
small-holder level. The utilization of by-products and tree

leaves should be given priority.

Research on nutrient requirements at specific
stages of growth and production should be undertaken. This should

include general information regarding the enerpy, protein and mineral
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requirements as well as specific studies of the conversion of
energy and protein to meat, milk and fibre. More studies on
the digestive physiolosy with special teference to nitrogen re-

cycling, rumen fermentation and microbiology in geats are indicated.

The magnitude of physiolopical and behavioral
components of the adaptation of poats shculd he evaluated by each
country. This should promote an understanding of the relative
importance of cardinal physiolopical responses, water turn over

rates, feed intake, shelter engineering and management.

Investipations on the physiolopy of female repro-
duction under field conditions should be included. Deep freezing of
goat semen for conservation and propagation of germ plasm will be

required.

(@) Health

It was recognised that exotic poats are particu-
larly susceptible to diseases and should receive special attention.
It is apparent that there is an ursent need in both imported and
indigenous goats for the identification nf specific causes of repro-
ductive disorders and causes of mortality (with special refarence

to kids) in both.

Specific strategies need to be developed to prevent
parasitic discases. Similar strategies are necessary for develop-

ing vaccination programmes for the more important prevailing infec-



tious diseases, such as, poat pox, raprine contagious pleuro-
pneumonia, contagious ecthyma, brucellosis, foot-rot and entero—

toxaemia,
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APPENDIX I

The followinge membership of the Advisory Committee .

was recommended:-

1. Australia - Temperate - Technical support

2. India ~ Larpe goat population, research foundation -
Meat, Milk, Fibre - Technical support.

3. Malavsia - Humid iropics - Meat

4. Nepal - Temperate = Fibre

5. Philippines - Fumid tropics -~ Milk.

Although it is recopnized that countries will themsclves
nominate delegates to the Committee, the Seminar hoepes that to
ensure continuity of organizational effort, Malaysia may nominate
Dr. C. Devendra as its delegate, and that Dr. Devendra would be

Chairman of the Foundation Committee.
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D. COUNTRY POSITIONS

BANGLADESH

The estimated goat population in 1977 was 6.84 million. 1In
mosf. cases, goat farming is a component of mixed farming. About 38.4
per cent of agpricultural holdings have goats of which 93.4 per cent is
owned by farm holders. Goats are mainly kept for meat production.
Goat meat constitute about 5 per cent of the total meat produced.
Goats are kept under pror feeding and management systems on free-range,
on roadsides, rail track and marginal lands. No fecd supplements are

given to goats.

There are two types of goats. The native type known as
Black Bengal which is found throuphout the country. Black Benpal ir
famous for its meat and quality skin. Milk production is low with
daily milk yields of about 0.25 - 0.50 kg. The other type is found
in Chittagong district known as Chittagong Black. This type is famous

for milk production, with an averape daily yield of 0.75 - 1.0 kg milk.

Since the Rlack JBenpal goats are well suited for the
country, the Directorate of Livestock Services, Government of Bangladesh
has taken the iritiative to launch a selective breeding programme to
upgrade the flock through setting up breeding farms in different regions
and supplying bucks from such farms to the public. Simultancously,

artificial insemination farilities will be provided.

The main constraints to gdat production in Bangladesh among
other things are diseases and low level of feeding. There is conside-
rable cvidence to sugpest that pavasitic infestation is one of the
most important causes of mortality in Bangladesh. Considerable research
into animal health and diseases has been recently undertaken by the

University of Mymensingh.
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India has the largest goat population in the world. In 1977,

the population was 70.4 millions, and over the last 25 years the

population has increased at the rate of 1 million goats per year

equivalent to 2 per cent per annum. This growth is relatively “igh

in comparison to other livestock snecies.

India may

(1)

(ii)

(iii)

(iv)

In terms of distribution and functional importance of goats,

be divided into 4 catesories:-

Northern India (Ladakh and Himachal Pradesh). This region
covers five contiguous valleys which are Zanskar, Rupshu

and Chane Thang (all in Ladakh, Lahul and Spiti (in Hamachal
Pradesh. This repion is the home of Pashmina soats which are
imported for the production of valuable Pashmina. The

mean surmmer temperature in the region is about AOOC, and

during winter this may fall to as low as -40°C.

North-Western zone. This zone includes Haryana, Punjab,
Rajasthan and Western Uttar Pradesh and extends into Gujarat,
Himachal Pradesh and Kashmir. In this area mainly milk
poats arc found. The breeds include Jamnapari, Beetal,

Barbari and Alwari.

Northen-Eastern zone. This zone comprises Bihar, Orissa,
Bengal, Assam, Himachal Pradesh, Meghalaya, Manipur, Tripura,
Nagalard and Sikkim. The zone is characterised by hot

humid summers and cold-wet winters. In this area mostly
meat breeds are found and include the Assam hill and Black

Benpal goat breeds.

Southern zone. The Southern zone includes most of the
rest of India, stretching from Hyderabad to Kerala. The
area is characterised by hct and humid conditions. The
breeds of goats here tend to be meat and milk types. In
Kerala the Malabari goat breed is outstanding for milk

production.
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Goats produced in India about 48 per cent of the total volume
of meat produce fiom buffaloes plus cattle plus gnats plus sheen, and
about 2.8 per cent of the total volume of milk produce from the same
species. Currently, there is increasing demands for both products,

especially coat meat.

The following are the main policies beiny pursued by the

government in promoting goat production in the country:-

(1) Upgrade Pashmina in the Ladakh and Himachal Pradesh
Valleys by crnssing them with Pashmina goats from the
U.S.S.R., particularly the Goro-altiokaya and priodoskaya

breeds.

(2) Upgrade range goats in the dry Western zone and
replace them by stall-fed improved poats. For this
purpose, upgrading of native breeds usinp the Saanen

and Alvnine are beine recommended.

(3) Selection within the breed in the Southern zone for
dual purpose functions, and include the Black Bengal
goat breed for meat, prolificacy and possibly also skins,
and the Assam hill goats in the North-East zone for

meat.

Cognisant of the situation, the Indian Council of Agricultural
Research has launched since 1972, a fairly large prosramme of research
for increasing productivity of the goats for milk, meat and fibre
production at different centres within the country. The centres for
studies on milk production are at Karnal (Haryana State) and Trichur
(Kerala State).Centres for fibre production arc at Rahuri (Maharashtra
State), Mukteswar (UP State) and Leh (J and K State).Centres for
meat production are at Khannapara (Assam, State), Avikanagar
(Rajasthan State), Ranchi (Bihar State) and Agra (UP State). The
above mentioned project has a multi-disciplinary approach to study

the managemental aspects of nutritional recquirements, the causes and
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aetiology of mortality in diffcrent breeds, physiological behaviour

and other reiated aspects to improve productivity of this species.

Perhaps the most significant development in India, not found
in any other country, is the establishment because of the special
status of soats in the rural cconomy of the Central Goat Rescarch
Institute (C.G.R.I.) in Mathura. The Institute has the twin objectives
of devisine efficient coat farming system with or without crop inte-
gration and to evaluate their economic benefit in different agro-
ecological situatinns. This Institute will maintain germplasm of
important breeds of ¢oats within the councry and will have also rerional
stations in different locations especially in the coastal areas ani
hilly or mountainous repion. “he Institute will conduct research in
the field of penetics., reproduction and nutrition of this species.

It will impart training on all aspects of ¢nat pro-duction and will
exten! the technelogy developed at the Institute to rural and tribal

arcas for the benefit of weaker sections of the society.

INDONESIA

Goat rearing in Indonesia is a traditional entcrprise. It
is mainly undertaken as a component of mixed farminy to supplement
the income of smallholders. According to the 1973 Agricultural Census
the population of goats was 9.9 million. The 1975 Agricultural Survey
reported a fipure of 10.4 million. Over the period 1969-1977, there
was a decrease in the population of seats. Of the total population
approximately 83 per cent of the goat are frund in Java and the

remainder outside Java.

Four types of poats are identifiable: Kambing Katjang,
Marica, Kambing Etawah (Jamnapari) and Kambing Gembrong. Of these

types, the Kambinj; Katjang is numerically the most important,

The main value of gpoats is in meat production, however,

poats are also reared for milk production especially in West Java,
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Central Java and YorJarkarta. Generally speaking, the productivity

of goats in terms of milk and meat is noor.

The

Five-Year Development Plan (Repelita) which was launched

in 1969, and is continuous till 1984, has the followini objectives:-

1)

2)

3)

4)

The

2)

3)

4)

5)

6)

Encourise increasine the nroductive capacity of

livestock farmers.
Increase the liv.stock populations.

Encourage proiuction of livestock product with the
view to meet the domestic Jdemand for an increased
consumption nf animal proteins, assist the rrowth of

national industries and encourave export potential,
Provide greater empleyment opportunity in the livestock
sector.

following are proposed proprammes for sgoat development:-

Supply of imnroved roat hreeds

Traininz for demonstrators to upgrade their knowledpe
and skills, trainine for farmers in demonstration areas

and advisory assistance.
Disease¢ contrel and treatment facilities.

Assistance with the provision of gsrass sceds to

encourase villase pasturc production.
Increase extension faciliries.

Make available more credit facilities especially from

banks.

It is envisaged that in the future, the development of

foats will be

substantially stimulated by this intensified effort.
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MALAYSIA

The goat industryv in Malaysia is small. The Livestock Census
of 1976 indicated a population of 332,600 for Peninsular Malaysia,
17,000 for Sabah and 8,570 for Sarawak. In Peninsular Malaysia, goats
are concentrated mainly in the states of Kedah (21.6 per cent),

Johore (17.2 per cent), Perak (12.8 per cent), Negeri Sembilan (9.6 per

cent) and Kelantan (9.5 per cent).

Goats are kept almost exclusively for meat production and

local goat meat together with mutton meets only 20 per cent of total

consumption., The demand for goat meat is high as indicated by relatively

high prices compared to imported mutton or lamb. Some milk, mainly
fresh, is consumed in the cstates and urban fringe arcas while skins

are used in the leather trade.

There are three types of goats. These are the indigenous
Kambing Katjang, the importcd breeds mainly Anglo-Nubian, Saanen,
Toggenburgh, Alpine and Jamnapari, and the crossbred goats. The
imported breeds have been used for upgrading thc quality of local

goats,

The main constraints to the development of the goat industry
are discase problems, nutrition, poor management practices, lack of
knowledge on the economics of goat farming and lack of appreciation

of the nutritious value of goat milk.

Undcer the Third Malaysia Plan the following development

programmes arce being undertaken:-

(1) The establishment of three multiplication units in the

following states:-

1) Kluang Veterinary Institute, Johore
2) Gajah Mati, Kedah

3) Pantai, Negeri Sembilan
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In these multiplication units, purebred, exotic
breeds of goats will be maintained. These selected
goats will be imported from overscas. The progeny of
these pure breeds will be distributed to the farmers to
upgrade the indigenous goats. The units will also serve
as demonstration centre for the farmers. The centre
would be able to provide service on goat management and

improvement.,

Intensify the veterinary health and extension services
to goat farmers to reduce mortality and improve the

performance of the goat.

Encourage the planting of mixed legume/fodder grasses

and leguminous trecs for the fceding of goats.

Undertake rescarch on various aspects of goat production,
The Malaysian Agricultural Research and Development
Institute (MARDI) has in this connection, research
programmes on breeding, feceding and management. Exotic
goat breeds have also been imported to assist in the

research programmes.

To promote artificial insemination with frozen buck semen

for breeding goats.
Impose total ban on the slaughter of females.

Intensify the goat (pawah) scheme, particularly in

smallholder rubber, oil palm and coconut estates.

Goats in Nepal like sheep, yaks and chauri are reared mainly

in higher hills (above 3,000 M latitude). According to the 197) Census

of the Central Bureau of Statistics, the goat population was about
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2.3 million which represents about 15.6 per cent of total livestock
population in the country. The value of goats to the Gross Domestic
Product (GDP) is about 0.8 per cent which is very small. OQf this
2.3 million population, 62,3 per cent is concentrated in the middle
and lower hills (1,500 - 3,000 M in altitude) 21.6 per cent in the
Terai region (below 300 M altitude) and only 16 per cent in the
higher hills., This distribution by altitude is consistent with the
fact that goats are reared where there is grazing available in the

jungles.

Goats are valuable for meat and fibre production. Currently,
the demand for goat meat is far greater than supply and about 60,000
goats are imported annually from necighbouring country to help meet
this demand. The common breeds of goat are Changra (Pashmina or
Cashmere), Sindharl, local Hill and Terai breeds. Gf these, the last
three breeds are more important for meat production and the first for
fibre production. The average yield of Pashmina is about 125 to 200 gm.
Exotic goats have also been introduced into the country and include

the Saanen from Israel and Jamnapari and Barbari from India.

There is considerable nomadism and migration of goats. In
the latter system, flocks are shifted to Alpine pastures above 3,000 M
in altitude during summer. They stay there for almost 4 months and then
retreat to the lowlands as winter approaches. Therc is very little or
no intensive production of goats in Nepal. Marketing of goats and
goat products has recently been assisted by the initiation of local
cooperatives by His Majesty's Government. There is no organised

slaughter of goats in the country.

PAKISTAN

According to the livestock census of 1976, there are 21.7 m
goats. These were owned by 3.3 million families of which 78.6 per
cent owned up to 5 goats; 20.5 per cent owned less than 50 goats;

i.4 per cent owned more than 50 goats.
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Over the period 1972-1976, the goat population incrcased at
the rate of 9 per cent per annum. It has been suggested by the
authorities that this rapid rate of incrcase is largely due to popu-
larity or prolificacy of Black Bengal goat brced which is found
throughout Pakistan but particularly in Northern district of Punjab

and Azab Kashmir.

Both milk and meat breeds are foraud. The dairy breeds are
located in irrigation areas or around urbua population where there is
available fodder and also some grazing. The morc important breeds are
Black Bengal, Beetal, Dera Din Panah, Kamori, Barbari, Kaghani and
Nachi. Anggora goats were imported from U.S.A. to improve fibre
production by crossbreeding with indigenous breeds. This programme

has been underway for about 10-12 years.

Goats produced approximately 25 per cent of total volume
of meat produced (goats + shcep + cattle + buffaloes + poultry).
Similarly, goat produced 3.6 per cent of the total volume of milk
produced in the country. The most important constraints to production
are nutrition and disease control. Since about 70 per cent of the
total land area in Pakistan are range land, goats have to subsist on
poor quality graziung for most of the year. Feed shortages are

critical and affect productivity from goats seriously.

The following development strategy is being considered by

the Government to improve goat production in Pakistan:-

(i) Putting surplus and uncconomical animals on feed lot
for fattening by utilizing industrial and agricultural

wastes and by-products.

(ii) Improving fodder productivity of land by adopting
high yiclding varieties of fodder crops and by
developing unutilized waste range lands for poat

production.
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(iii) Development of existing range lands by adopting
modern techniques for improving nutrition and pro-
ductivity of goats. '

(iv) Conducting research on different aspects of breeding,

feeding and management and feeding solutions to

farmers/producers for increased production.

(v) Utilization of molasses and pith into marketable

products for stock feeding in feed lot operations.

(vi) Strengthening disease control measures especially
prophylactic vaccination against contagious diseases
and by provision of drenching and dipping facilities
for controlling worm infestation which would reduce
losses through mortality and will improve productivity

of poat.

PHILIPPINES

In 1976, the estimated goat population was 758,000, Of
this population, 99 per cent was found in small farms. The goat
population is distributed fairly widely throughout the 12 regions of
the country but more particularly in the region of Central Visayas,

Ilocas, Southern Tagalog, Western Visayas and Central Luzon.

The country is already self-sufficient in pork, poultry and
eggs. As a consequence, the present drive of the Govermment towards
self-sufficiency in food is now in the production of animal protein
foods from ruminants, notably from cattle, Carabaos and goats.

With this in view, 4 objectives are being pursued:-

(1) Increase meat and milk production through improved
quality and quantity of goats and by better goat

management practices.
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(ii) To help effect better nutrition through increased
goat milk consumption, especially among the vulnerable

age groups.

(iii) To increcase income in the rural areas through goat

production.
(iv) To increase utilization of idle resources in the farm.

The targets of the Bureau of Animal Industry (B.A.I.) are
two—-fold:—-

(1) To establish/strengthern three one-hundred doe farm
or the equivalent, in each of the 12 BAI regions in
3 years' period to support the grade poat dispersal

scheme.

(2) To establish four one-hundred doe herd purebred buck
mother farms (2 in Luzon, 1 each for Visayas and

Mindanao).
(3) To import 150 purebred goat breeder stock.

The development strategy consists of opening goat breeding
farms, dispersal schemes of does and bucks, training and extension,
research and supervised credits. The project is complementary to
the National Job Generation Propramme of the Ministry of Human
Settlements and the target concerns 30,000 barangays and anticipates
that there will be an income generatiun of about US$70 per family

owning two does.

SRI LANKA

The population of goat in Sri Lanka in 1978 was about
290,000 compared to 556,000 in 1970. It is clear that the goat
population is decreasing. This is also evident from the 1973

Livestock Census which estimated the presence of 284,000 poats.
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The country in geographical terms is divided into 4 zones:
Dry Zone, Coconut Triangle, Mid Country and Hill Country. In the
Hill and Mid Country, 22-24 per cent of the goat is found in 2.4-4.8 ha
and in the Northern region in Jffna, 23 per cent of the goat is found
in 2,4-3.6 ha. The number of goats per holding in the Dry Zone,
Hill and Mid Country and Wet Zone was 2.6, 3.5, 4.9, respectively.

Three types of goat keeping systems arec identifiable:-

(1) Backyard goat keeping of | to 3 heads purely for milk,

(2) Semi-intensive system where 10-25 heads are kept for

meat and

(3) Intensive system where 25 to about 200 heads are

kept for meat and dung production.

There are two types of poats - indigenous and exotic animals.
The indigenous goats are non-descript and mainly of South Indian origin.,

The exotic poats include the Jamnapari and the Saanen.

The development programme for goats in Sri Lanka is directed
at increasing the output of both meat and milk. Recently, the
Government is taking a special interest in developing suitable pro-
grammes for dairy milk production in the Hill Country Zone. Consi-
deration is being given in this zone with a mean monthly temperature
of betwsen 10.0 - 23.2°C to explore possibilities of introducing
imported Saaren goats for miik production. This programme needs to
be developed, concurrent with making available the necessary environ-

ment to ensure that th: goats will perform successfully.

THATLAND

The present population of goats as of 1977, is estimated
to be about 31,000, found mainly in the Southern region of Thailand.
The most important breed is the indigenous goat which is kept in

small numbers by the poorer farmers with no special care for maintenance
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and breeding. Goat meat is not relished in urban areas to the same

extent as pork or beef. Milking is not practised.

The Government has in recent years set apart a very large
budget for livestock development in the rural areas in which improved
goat rearing is included. In the highland regions, some attempt has
been made to introduce goats as part of an integrated farming system.
The Government intends to use exotic breeds to upgrade the native
goats in areas where there is traditional interest in goat farming.
Studies conducted in these areas indicated that goats make a useful

contribution to the smallholder income.
The main constraints to goat production are:-

fi) 1lack of knowledge at the farmer's level,
(ii) limited resources and expertise, and

(iii) peoples' attitude to the rearing of goats.
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LIST OF INDIVIDUALS AND PERSONS VISITED

IN INDIVIDUAL COUNTRIES

Bangladesh

Dr. Allauddin Ahmed

Dr. Abdul Aziz Sharkar

Prof. Moslehiidin Ahmed
Choudhury

Mr. Muhammad Sayeduzziman

Mr. Shabir Ahmed

Dr. S.M. Altaf Hossain

Mr. Tarun Kanti Chakma

India

Dr. M.S. Swaminathan

Dr. B.K. Soni

Dr. G. Ghosswami

Director General
Directorate of Livestock Production
Dacca

Veterinary Officer
Directorate of Livestock Production
Dacca

Vice Chancellor
Apgriculture University Mymensingh

Veterinary Officer
Direc:torate of Livestock Production

Junior Officer
Dircctorite of Livestock Production
Dacca

Agronomist
Graduate Training Institute
Mymensingh

APHCA Liaison Officer
Directorate Livestock Production
Dacca

Director General

Indian Council Agricultural Research
(ICAR)

Krishi Bhavan

New Delhi

Deputy Director General

Indian Council Agricultural Research
(ICAR)

Krishi Bhavan

New Delhi

Assistant Commissioner (L & AH)
Ministry of Agriculture
New Delhi



Mr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

P.S. Appu

G.M. chaneckor

V. Sundaresan

R. Nagacenkar

K.L. Sahni

P.G. Nair

B.R. Krishnan Nair

N. Kunji Kutty

Shri. N. Koleswaran

E. Matnur

C.A. Rajagopalanaja
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Additional Secretary (Livestock and
Reform)

Ministry of Agriculture

New Delhi

Assistant Commissioner (L & AH)
Ministry of Agriculture
New Delhi

Director

National Dairy Research Institute
(NDRI)

Karnal

Head, Division of Dairy Cattle Genetics
National Dairy Research Institute
(NDRI)

Karnal

Officer in Charge
Central Geat Research Institute
IVRI, Makhdoom, Mathura

Dean

Vet. & Animal Sci., College
Mannuthy, Trichur

Kerala

Assoc. Professor

Vet. and Anim. Sci. College
Mannuthy, Trichur

Kerala

Assoc. Professor

Vet. and Anim. Sci. College
Mannuthy, Trichur

Kerala

Vice Chancellor

Vet. and Anim. Sci. Collepe
Mannuthy, Trichur

Kerala

Asst, Professor

Vet. and Anim. Sci., College
Mannuthy, Trichur

Kerala

Asst. Professor

Vet. and Anim. Sci. College
Mannuthy, Trichur

Kerala



Dr. D.G. Rajagopalan

Dr. P.K. Namkari

Dr. N.P. .air

Indonesia

Mr. N. Hughes

Prof., Dr. J.H. Hutasoit

Dr.

Soamarno

Dr. Dawan Sugandi

Dr. Eddie Gurnadi

Dr. Imam K. Abdul Ghani

Dr. Yuttiwah Rassadan

Mr. Erwin Soetirno

Kartadihardja

Dr. Sri Dedi Wiryosuharto

Dr. Dedan R. Reksalagoss
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Assoc. Professor

Vet. and Anim. Sci. College
Mannuthy, Trichur

Kerala

Director, Animal Husbandry
Trivandrum
Kerala

Deputy Director Livestock
Trivandrum
Kerala

Program Officer
F.A.O.
Jakarta

Director General of Animal Husbandry
Dircktorat Jendral Peternakan
Jakarta

Head, Animal Production Dept.
Sub-Directorate
Jakarta

Faculty of Anim. Husbandry
Univ. of Bogor
Bogor

Faculty of Anim. Husbandry
Univ. of Bogor
Bogor

Faculty of Anim. Husbandry
Univ. of Bogor
Bogor

Provincial Head
Livestock Directorate
WVest Java

Livestock Officer
Dept. of Animal Husbandry
Jakarta

Livestock Officer
Dept. of Animal Husbandry
Jakarta

Livestock Officer
Dept. of Animal Husbandry
Jakarta
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Iran

Dr. M. Baharsefat

Dr. H. Maljaie

Dr. M. Behzadi

Dr. V.D.M. Rokmedin Rokni

Nepal
Mr. Nepali

Mr. K.R. Keshary

Mr. S.N. Pradahn

Mr. L. Manta

Mr. K.K. Pandey

Director

Veterinary Organisation

Ministry of Agriculture and Natural
Resources

Teheran

Head, Investigation Dept.

Ministry of Agriculture and Natural
Resources

Teheran

Veterinary Officer

Poultry Investigation Unit

Ministry of Agriculture and Natural
Resources

Teheran

Veterinary Officer

Vet. Investigation Services

Ministry of Apriculture and Natural
Resources

Teheran

Director of Agriculture
Dept. of Agriculture
Harihan Bahwan

Lalitpur

Deputy Director General
Livestock Division
Dept. of Agriculture
Harihar Bhawan
Pulchowk

Lalitpur

Livestock Officer
Livestock Development Division
Khumultar

Project Manager (Sheep, Goat and
Wool Project)

Livestock Development Division

Khumultar :

Animal Husbandry Officer
Livestock Development Division
Khumultar
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Pakistan

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Abdus Salem Akhtar

Mohamed Anwar Khan

Abdul Waheed

M. Zafarullah

E.H. Siddiqui

Usman Raider

S.M. Salahuddin

N.A. Cheema

PhiliEgines
Dr. Salvador H. Escudero III

Dr.

E. Baconowa
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Animal Husbandry Commissioner
Livestock Division

Ministry of Food and Agriculture
Islamabad

Deputy Animal Husbandry Commissioner
Livestock Division

Ministry of Food and Agriculture
Islamabad

Asst. Animal Husbandry Commissioner
Livestock Division

Ministry of Food and Agpriculture
Islamabad

Asst. Animal Husbandry Commissioner
(Nutrition)

Livestock Division

Ministry of Food and Agriculture

Tslamabad

Deputy Animal Husbandry Commissioner
(Discase)

Livestock Division

Ministry of Food and Agriculture

Islamabad

Asst. Animal Husbandry Commissioner
(Milk & Meat)

Livestock Division

Technical Unit

Islamabad

Vet. Research Institute
Lahore

Superintendent
Kherimurat Livestock Farm
Distt. Attock.

Drector
Bureau of Animal Industry
Manila

Deputy Director
Bureau of Animal Industry
Manila



Dr.

Dr.

Mr.

Dr.

Dr.

Mr.

Dr.

Mr.

Dr.

Mr.

Sri

Dr.

Dr.

Dr.

C.R. Campos

Jesus de Guzzman

Eustaquio Avitan

L.S. Castillo

C.E. Perez (Jr.)

M. De Guzzman

E.Q. Javier

E. Isidoro

J. Escano

W.T. Hiller

i Lanka

A. Bandaranayake

K. Shamugalingam

0. Fernando
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Bureau of Animal Industry
Manila

Bureau of Animal Industry
Manila

Bureau of Animal Industry
Manila

Director, Dairy Training Research
Institute
Los Banos

Dean, U.P. College of Agriculture,
Los Banos

Dept. of Animal Science
U.P. College of Agriculture
Los Banos

Director, Plant Breeding Institute
U.P. College of Agriculture
Los Banos

President
Carnation & Co. Ltd.
Manila

Carnation & Co. Ltd.
Manila

Carnation & Co. Ltd.
Manila

Director of Agriculture (Animal
Production and Health)

Dept. of Agriculture (Animal Production

and Health)
Peradenyia

Veterinary Officer

Dept. of Agriculture (Animal Production

and Health)
Peradenyia

Veterinary Officer

Dept. of Animal Production and Health

Peradenyia



Dr. M.E. Pereira

Dr. N. Balasubramaniam

Dr. A. Maheswaran

Mr. Rajaguru

Dr. Upal Perera

Dr., T. Varumalingam

Dr. K.V, Ravindran

Dr. R. Rajeswaran

Dr. K.K. Krishnanthasivam

Thailand

Dr. La-aid Duangdee

Dr. C. Wongsongsarn

Dr. T. Bhansiri

Dr. S. Kubavantha
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Deputy Director

Dept. of Animal Production and Health

Peradenyia

Asst, Director of Health
Dept. of Animal Production and Health

Peradenyia

Regional Vet. Officer

Animal Quarantine Station

Colombo

Head, Dept. of Animal Husbandry

Faculty of Agriculture
Peradenyia

Regional Vet. Officer
Hatton

Regional Vet., Officer
Nawalapitya

Vet. Surgeon
Mannar

Vet. Surgeon
Vavunyia

Vet. Surgeon
Vet. Investment Centre
Jaffna

Director General
Department of Livestock
Ministry of Agriculture
Bangkok

Department of Livestock
Ministry of Agriculture
Bangkok

Deputy Director General
Department of Livestock
Ministry of Agriculture
Bangkok

Veterinary Officer
Department of Livestock
Ministry of Agriculture
Baagkok

Development
and Cooperative

Develeopment
and Cooperative

Development
anc. Cooperative

Development
and Cooperative
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Dr. Suntraporn R. Napuket

Dr. Charan Chantalakhana

APHCA Secretariat (Bangkok)

Dr. C.P., Pillai
Dr. L.B, Marcello

Dr. C.G. Sivadas

USAID (Bangkok)

Mr. R.R. Brown

Mr. W.D. Fleming
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Dept. of Livestock Development
Ministry of Agriculture and Cooperative
Bangkok

Dept. of Animal Science

Kasetsart University
Bangkok

Regional Veterinarian
Livestock Officer

Information Coordinator

USAID Office
Bangkok

USAID Office
Bangkok



