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PREFACE

winrqck International Livestock Research and Training Center
is a non-profit, publicly supported institution concerned with
improving the role of livestock in The service of man. Particular
attention is paid to ruminants and their place in agricultural
systems suited to limited resource producers;

The approximately 1.5 billion sheep and goats of the world
are a major resource for feeding and clothing mankind. The current
role of sheep and goats in developing countries ranges from a very
minor level of production in sohe of the countries in the wet tropics
to being the principal soitrce of animal protein in certain North
African and Middle East nations. The lack of understanding of the
roles of'sheep and. goats has generally resulted in their being ig-
nored as a part of the sustenance and development cycle for small
farmers and pastora{ists.

In recognition of the need for~better'undefstanding of the.
contributions of sheep and goats, this state-of-the-arts study was
initiated by Winrock International with partial support from a
grant. by the U. S. Agency for International Development, Technical
Assistance/Agriculture. We are indebted to the scientists, educators,
administrators, public officials, producers and others Qho shared

experiences, publications and other background information.

In a sense, the absenze of major deveiooment efforts dealing



with sheep and coats nrovides an unique opportunity - the oppor-
tunity and challenge to begin the develcpment process with these
species in a systematic and integrated approach at the appropriate
entry levels and with appropriate implementation techniques. [t

is the sincere desire of the institutions responsible for thig
study that this report will provide the gtimulus for attainment

of the nacassary understanding, communication and coordination
required to determine :he proper role for sheep and goats in future

agricultural development effarts.

Project Leaders: H. A. Glimp and H. A. Fitzhugh
Team Members: A. Martinez, G. E. Cooper, R. 0. Wheeler

T. 0. Nguyen and R. 0. Child
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OVERVIEW

BACKGROUND

This study is paft of a research project sponsored jointly by
Winrock International Livestock Research and Traininé Center and thé
Uhited States Agency for International Development. The principal
objective of this study is to assess the appropriate role of sheep
and goats in agriculturz] development, with emphasis on the tropical,

9N and 30° s of the equatoar.

warm regions of the world between 30
The spécific objectives of this study include: () documentation cf
production coe“ficients for sheep and goat systems, (2) identifi- -
catron of constraints and potentials for production and marketing
systemg, (3) assessment of research, training and developront pro-
grams involving sheep and goats, (4) characterization of prevailing
attitudes of palicy makers and planners toward sheep and goats, and
(5, suggestion of projacts and locations for sheep and goat improve-
ment projects from which important social and economic benefits

are likely to result.

To accomplish these objectives, a workshop was held at the
Winrock International Livestock Research and Training Center in
November, 1976 to azsist the.research team in planning and sharp-
ening the focus of the study. Leading aufhorities from around the
world representing major research, education and ceveilopment insti-

tutions participated in this workzhnp. Proceedings of this workshop

2re published separately and are available upon req est.
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The developing world was divided ints foyr regicins that, althougn
not necessarily representing all areas with development neads, do
include most tronical and subtropical environments. The four regions
are: (1) Latin Americai; (2) Africa; (3) Southeast Asia and the Asian
Sutcontinent; and (4) the Middle Eas:. Teams from Winrock International
staff were assigned responsibilities for each region. Consultants with
axpertise In soecific regions were also retained for assistance on this
project. Within each reqion, the assigned team was responsible for
acgumulating existing regional input/output data; describing existing
production and marketing systems: identitying regional and ii=country
institutions, organizations and scientists involved in sheep and goat
production; reviewing available Viterature sources; and visiting selectad

countries within each region. Countries visited include:

Sautheast Asia and

Latin America : Africa Asian Subccntinent
Mexico Eqypt Philippines
Costz Rica Ethiopia [ndanesia
Colambia Kenva Malaysia
Paraguay Tanzania India
8razil Nigaria Afghanistan
Trﬁnidad-Tbbago Cameragon
Barbados

In addi~jon, Winrock taam members have studied sheep and goat production
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systems in the Unitec Kingdom, France, Spain, [taly, Greece, Bulgaria,
Venezuela and Iran in conjunction with other projects. Administrators
and scientists involved in sheep and goat research and development pro-
grams were also visited in France and at the Food and Agriculture Organ-
ization of the United Nations in [taly.

Much of the data essential for definitive conclusions and récommen-
dations do not exist. As a result, many conclusions and recommendations
must, be based on subjective evaluation, experience and intuition. The
extent to which documents produced by this study are effective must be
measured by their stimulation of needed objective research and creative

devejopment progrems to improve the contribution of sheep and goats in

the service of mankind.
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WORLD AND REGIONAL PRODUCTION, COi'SUMPT?ON AND TRADF

The current role of sheep and goats in developi. g countries ranges
from a very minor role in some of the countries in the wet tropics to
being tae principal source of animal protein in certain North African
and Middle Eastern nations. Production systems vary from nomadic desert
range production where survival iz the major objective to highly efficient,
large scale intensive meat and milk production units in other regions.
Variations in breeds or types of sheep and goats are as widely different
as the environmental and social conditions under which they are managed.

Sheer and geats are ¢enerally viewed in much of the developed
world as animals rzaufring improved management and Increased investments
in facilities, Tabor and health care.  In general, juﬁt the opposite
view 75 hald in the ¢rveloning world. Hardy breeds or types have been
acveliopad that osrmis yse o sheep, and especially goats, on lands that

Will not sucper: otaar demestic specias such as cattla. Tp addition,

-

a stenificant oorsion of the sheep and goat population in the developing

wr

world exist as scavengers, ofta; cbserved on the streets of villages,
towns and city metropglitan arsas.

The 1972 world numan and Tivestock numbers, land area, and relatjve
rarcentages in the four develuning ragions are presented in Tab]e_]."
Although this study iz specifically concarned with sheep and goats, mixed
crom-livastask and/or multisnecies production cystems are the rule rather
than the excaption in the develooing world. Thase interrelaticnships are

discussed throughout the report,



Table 1. 1974 World Human and Livestock Nuinbers and World Land Area,

and Relative Percentages in the Developing Regions.7

World Latin2 Southeast Asia Middle
- : ) : . 3 and ! X
Ttem Tatal America Africa™ Asian Subcontinent East
{000} g < g g
Land area,
hectares 13,399,313 15.4 22.4 7.0 5.0
Humans 3,904,858 8.0 9.8 27.7 3.0
Cattle 1,178,867  21.7 1.3 21.5 1.9
Sheep 1,032,667  12.0 1.2 7.4 10.0 4&°
Goats 397,916  10.3 28.0 26.8 12.0 7%
Buffalo 130,311 0.1 1.6 72-0- 3.0
Camels 13,256 - 71.0 17.0 9.0
Horses, mules,
asses .T20,764 34.2 13.3 5.3 6.3

1FAO Production yearbook. 1974.

ZThe Latin Americz region includes all countries in Central and South America

and the Caribbean except Pureto Rico and U. S. Virgin Islands.

3The African region “ncludes all countries in Africa except Rhodesia, the
Republic of South Africa and Southwest Africa.

4F‘or the purposes of this study Southeast Asfa includes Phillipines, Indo-
nesia, Malaysia, Thailand, Laos., Cambodia, Vietnam and Burma, and the
Asian Subcontinent includes India, Pakistan, Afghanistan, Hepal and Bang-

ladesh.

5For the purpases of this study the Middle East includes Iran, Turkey,
Israel and the Arab naticns of lear Zast Asia (2ahrain, Irag, Jordan,
Kuwait, Lebancn, Oman, Qatar, Saudi Araoia, Syria, United Arab Emirates,
Yemen Arab Republic and Yemean Peopies OJemocratic repudnlic.



The developing regions discussed in this report contain approx-
imataly 50 percent of the world's people and land area. Population
density, however, varijes from approximately 7 percent of the world's
land area in Southeast Asia and the Azian Subcontinent supporting 27.7
percent of the world's human.popuiation to only 10 percent of the warld's
peaple in Africa living cn over 22 percent of the world's and. These
figures are deceiving.~because'over half of Africa is essentially desart
or troupical forest and i essentially uninhabited by man. In general,
however, agricultural land in the developing world which is arable or
carabla of supparting domestic Tivestork already supports a human pop-
ulation at or above the land's Calability td provide adequate food at
current tecnnoloqy levels.

The four daveloping regions aiso contain approximately 56 percent
of the world's cattle, 41 percent of the sheep and 78 percent of the
goats. Cattle are cleariy the dominant livestock species in Latin
Arerica and the savannah zones of Africa, although sheep and goats are
important as Tallowers of cattle in the more arid savannahs. India,
with almost 20 percent of the warld's cattle would appear to be highly
dependant on cattle; however, a major portion of these are sacred anij-
ma]s with Ifmi;ad value for meat productﬁqn.‘ In terms of the ratio
of Tivestock tﬁ pedpfe, thé Sheap and goats of North Africa and the
Middle East are the most sigmificant statfscics; however, Tivestock are

the principal source af income and Sustenance to pastora] societies
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throughout the desert and arid savannah regions of the world.

The productivity of sheep and goats on a world gnd regional basis
are presented in Table 2. In terms of producti?ity, the goats of India
and the sheep and goats of North Africa and the Middle East exceed world
averages for meat and milk production, thus reflecting their importance
and level of managem2nt within the regions. The same is true for wool
production in southern South America. Productivity, however, must also
be viewed in terms of the production environment. A major portion of
the sheep and goats of the developing world are expected to produce where

other species would not survive.

There is also growing evidence throughout the developing world that
many of the indigenous breeds will, under adequate nutrition and management
conditions, pertorm at levels ncrmally expected only from so-called exotic
breeds ffom developed countries. Growing evidence indicates that many
tocal brecds are resistant to local disease problems and are better adapted
to local ¢limatic and feed conditions.

The 1970 FAO data on production, consumption and net trade and 1980
projections for sheep and goat meat are presented in Table 3. The 1980
FAQ projections indicate production increases in all regions cf the world
except North America and the United Kingdom. The largest production in-
creases are projected Tor Oceania, Africa, the Near East, Asia and the
Far East ard the USSR and Western Europe regions. Wool and mohair pro-
duction are not projected to increase at a rate equivalent to projected

meat production increases, due primarily to competition from synthetic
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Table 2. Productivity of Sheep and Goats in 1974; World Averages and

Averages for the Developing Regions. !

Southeast Asia

Latin and Middle
World America Africa Asian Subcontinent East
--——------——-—---—«—--kg/head/year ------------------------
Sheep
Meat 5.2 2.6 3.7 3.4 5.4
Milk 7.0 0.2 5.6 6.2 16.3
Wool 2.5 2.4 0.6 1.1 1.2
Goats
Meat 3.6 2.2 2.8 _ 3.9 3.5
Milk 17.6 8.8 12.2 16.7 28.6

] FAQ production yearbook. 1974.

fiber prices. While this was clearly the case in the first half of the
decade, increased pricas of petroleum used for synthetic fiber produc-

‘tion may ruasult in increased prices for wool. On the basis ef this study,
there is evidence that increases in mea. production from sheepn and goats
may exceed the projected levels for North and East Africa and faor the
Middle East. This is due primarily to increases in demand for sheep and
goat meat and increased investment in sheep and goat development schemes

in the OPEC nations of Horch Africa and the Middle fast. Depressing erfects

of drought and low cattle prices have also been a factor in East Africa for
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Table 3. 1970 FAO Data on Production, Consumption and Net Trade and 1980

Projections for Sheep and Goat Meat. 2,3

197¢ 1980 _
Region Prod. _Consumption Trade Prod. Consymotion Trade
------------------- (000 Metric tons)e=-ememecccmomoes

Economic zlass I .

North America 260 340 80 212 383 17

European Economic Community 171 224 53 193 298 105

United Kingdom 230 590 360 202 658 456

Other Western Europe 400 423 23 463 550 87

Oceania 1335 755 -580 1735 853 -882

Other CDeveloped 221 356 135 323 532 209
Economic Class II

Africa 662 642 -20 958 956 -2

Latin America/Caribbean 476 422. ~54 543 651 8

South America 407 349 -58 531 535 4

Near East 874 91# 40 1147 1465 318

Asia and Far East :552 566 14 837 910 73
Economic Class 111

USSR/Eastern Europe 1277 1265 -12 1690 1717 27

Asian Centraliy Planned 751 712 -39 969 1008 39

World Totals 7203 7200 -3 9362 9969 607

- 'FA0. 1972, Agricultural Commodity Projections.: 1970-1980. Rome.

2Production data are in terms of carcass weight excluding offal and slaughter fats.

.
“Trade data represent the estimated carcass weight equivalent of meat (fresh, chilled,

frozen, processed) and of live animals. Exports indicated by - sign.
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the producer shift from cattle to sheep and goats.

On the basis of projected levels of production and consumption
demands, world demand would exceed production by 2pproximately 600,000
matric tons, or the production from 30-40 millior sheep and goats
by 1980. 0Qn the basis of updated censumption demand projections for the
Middie East (see Middle East sectior of study), consumption demand by
1980 will have increased by 100,000 to 300,000 metpic tons ahgve
those levels projacted in Table 3. Either numbers and/or offtake will
have to fncrease dramatically in the near future or projected demand will
not b2 mat. Thesn data clearly indicate a favorable Tuture for prices
for sheep and aoat meat in those areas near the expanding markets.

Other poiats of interest in these data are the suggestion that
the Latin Amarica and South America regions are shifting from net ex-
portars Lo net importars of sheep aﬁq goat meat. The only developing
ragicons with any apoparant potential to capture a portion of the new
markat demand regresentad oy the iiddle Fast appear tc be North and East

Africa.



WORLD SHEEP AND GOAT PRODUCTION SYSTEMS

Sheep and goat production systems are determined by social and
economic factors, tradition and, most 1mportanc1y, by ava11ab1c re-
sources. Pastora]ists and their animals, as well as city dwellers
with their scavenger shsep and goats, have adapted remarkabiy well to
their environment. Few outsiders fully understand the tribal codes
and traditions that pastoral societies have developed to protect their
territorial grazing rights and animal use privileges.

For this study, the tropical ecczones were divided into four
rarge types - desert shrub, woodlan sh-ub, tropical savannahs and
tropical furests. Production systems, however, are similar in the
desert shrub, woodland shrub and the more arid sections of the tropical
savannahs. The following section attempts to summarize the p}oduction

systems found around the world in these range areas.

Desert Shrub and Woodland Shrub Ranges

Desert shrub ranges generaliy receive less than 250 mm annual
rainfall and are subjact to extreme drought periods. Vegetation is
sparse, although nutritious. Utilization is generally limited to
periods of favorable moisture conditiors and whera livestock water is
availabie. Vast areas of North Africa and the Middle East, portions
of East and Southwest Africa, Southwest Asia, the Iadian Subcontinent
and large areas of Argentina and Mexico can be classified as desert

shrub ranges.



Woodland shrub ranges vary from 150 to 750 mm annual precipi-
tation. One of the woodland shrub subclasses is the sclerophyll
vegetation surrounding the Mediterrarean Sea and the Chapparal areas
of California and certain ccastal areas of South America. The thorned
forests or woodlands, generally adjacent to arid tropical savannahs,
are ancther subclass of wocdland shruyb.

In general, sheep and gcats ara the dominant Tivastock species on
these ranges. Undar the extreme dry conditions ¢f tha desert regions
of Morth and fase Africa, the Midgla East, the Indian Subcontinent and
Southwest fsia, the camal may be the dominant livastock species.
dhere sheep arnd goats are the primary food production enterprise,. the

caiml is often the promary mode of transportation for herders. Few
cattle are found on ranges'receiving less than 200 mm annual rafnfail,
or in the woedland shruh rangas .,

Most of the worid's fat-tailed and fat-rumped sheep and extreme
coarse-wooled sheep are found aon desert shrub ranges. In addition, a
major ﬁortian of the world's milk sheap and g large port1bn of the
miTk goats are foune on Chase twd range types. The importance of miTk
and milk procucts to the human diet ig urderscored by tha face that
thase societies have szlected shean and g0ats over the centuries for
wilk nrsduction sinca canile cauld hot'survive and produce on thega Iénds.

Tha domminant production Systems are nomadic and transhumant. Trye

nomadism is genarally ressricted to the pastoral societies inhabiting

the dasert shryh ranges of Africa and fsia. Land use s dictated by
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available forage and livestock water. The nomadic way of life has often
implied aimless wandering, which is clearly not the case. Although
grazing time and intensity are variable on specific lands, established
‘grazing routes and traditional land use rights are generally followed

by nomadic éocieties.

Nomadism as a way of life is declining in most regions. Increasing
pressures from governments to establish settlements on government land
are encroaching on former nomad grazing lands, education and industriali-
zation that is attracting younger nomads to urban jcos are all contribui-
ing to the decline. The consensus among planners and representatives of
development institutions is that this transition is desirabie; however,
alternative plans to optimize land use on desert shrub ranges better than
through properly managed nomadism have yet to be implemented.

Animal offtake %rom nomadic flocks is quite low. In order tc pur-
chase basic necessities, nomads may sell wool, milk or milk products &nd
some male animals. Females are usually retained to maintain herd sizes
bacause of reproductive rates of 40 to 60 percent and death losses of
20 percent during severe droughts. Flocks with over 30 percent males
are not uncommon. It .is estimated, for example, that the sheep and goat
flocks of fast Africa have an excess af 10 million males. Education
and marketing programs are needed to encourage sale of surplus males.
This practice should both recduce grazing pressures on the overgrazed
desert shrub ranges and increase offtake and Tlock productivity in those

that remain cue to the resulting nigher proportion of reproducing females
g P )

in the flock and improved grazing conaitions.
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Transhumance, defined as movement from a home base along specified
routes toc other grazing areas and return, is the other principal system
employed to utilize casert and woodland shrub range. Generally, the
pattern is seasonai mevement of animals into desert ranges during the
rainy season and movement back into savannah and forest regions during
the ¢ry season. In most of West, Central and East Africa, this move-
ment IS a5 much to aveid the tsetse fly as it is teo capitalize on
grazing lands use.

The other principal use of desert shrub ranges through transhumance
is forwinter grazing areas with migration into higher elevation ranges
during summer months. Late gestation, parturition and early Tactation
usuaily ooour 0n Bhe wintar daseps rang2.  Even though the nutrient
o/l casert forage tands to be grod, the amount of forage is in
short sudply.  Thus. undersutri®ion is a majer- problem leading to high
mertal ity and Taw oroduciivity.

dany of the worle’s unique genetic resources are found in the
dasert :nd woodland shirub ranges.  These breeds are very hardy and have
adapted fn sixs and shaps to their environment. Some breeds of
particular interact Include: the Awassi, Karamon, Balouchie and Neidi
shzap braads of cha Middla zast; thz Fulani, Red Masai and B8lackhead
Pargian {(Somali Elackiesd) stzen traeds of Africa; and the haijp Sheep-
Pala da 61, Tabasco and Barvados Black Belly-of latin America. Desart
milk goats generally trace their origins to the Nubian of the Middle

ast or Indian bresds such as Jamunapars Meatl goats of interest should
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include the various dwarf breeds around the world - East Afirican Dvarf,
West African Dwar®, the Maridi in West Africa ar< the Barbari of I[ndia.
The "Spanish" or criollo goatsof Southwestern U.S. and Latin America
also merit further study.

The major problems on desert shrub ranges are related to improved
land utilizaticn and land use control. Range improvement without
grazing control is an exercise in futility; producers will simply
increase numbers to take advantage of available feed resources. Unless
strict control is possible, then cooperation from all graziers is
essential. This is a difficult goal to achieve. Development of
supplemental feed resources without grazing control usually produces
the same resuits. Livestock water is often the major constraint to
éfficient rangeland use, yet livestock water development without cone
current grazing controls has only created new problems. Further, any
improvement in the production environment without intengive education
and marketing programs will oniy result in increased numbers but

Tittle improvement in productivity.
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TROPICAL SAVANNAH RANGES

The tropical savannahs are generally considered the major range
type for livestock in the world. savannahs are defined as having
less than 40 percent tree gverstory and vary in amount of rainfall
from 250 mm to 1500 imm. Such a wide varfation in rainfall 2lso
results in wide variations {n vegetation and land use patterns.

Clese o one~third of the world's cattle are found on the savan-
nah ranges of Africa, Asia and South America. Sheep and goats are more
imgortant in lower rainfall areAS where browse is more abundant. In
most of Africa and Asia, cattle herds on the savannah ranges almost
always include flocks or herds of sheep and/or gnats as followers.
Sheep and goats an the tropical savannahs of South America (excluding
the Pampas of Argentina, Urvguay and Brazil from the tropical savannah
classification), serva pri-arily as domestic meat supplies for ranch
laber.  However, aroduction of sheep and guacs on the South American
tropical savannahs doass have patential, {f lscal and/or export demand
should develap.

The savannah ranges generally have a rainy season of one to six
mntas duraticn and tne rauaining menths are dry. In some cises,
1dng rainy seasons of two to four months will be Fol]oﬁed by a shorter
rainy season of one %o two manths in the oppos+*e season ( i.e., long
rainy season in winter and spring with short rainy season in late summer

or Tall). Where rainfall patterns and amount (over 700 mm), soil types



and topography permit, most of tkre savannah ranges are being cultivated
In fact, much of the rangs that is marginal in one or more of the above
categories is being brought into cultivation, with severe ecoiogical
damage the likely 1cng—tgrmvresu1t. Cultivaticn of marginal savannah
ranges 1s'a major constraint to livestock production in much of Africa,
the Middle East and India. Rapidly expanding human populations among
traditional cultivator societies is produciné tremendous pressufes in
many countries to expand the land under cuitivation.

Nomadic production systems still exist in the more arid tropical
savannahs of Africe and Asia, although migration patterns and grazing
rights are becoming more defined and government services such as educa~-
tion and water development are encouraging tramsition to transhumant
or sedentary production systems. Most nomadic systems utilizing savan-
nah ranges -include migration intc desart shrub zones when vegetation
growth and livestock water permit. Migration into the fringes of crop
production areas to u;ilize crop residues has been a traditional part
of their system, but this is becoming increasingly restricted. Sneep
and goats are important livestock species with these nomads. These
producers are generzlly receptive to programs that will improve their
livestock (superior breeding stock, better grazing conditians, livestork
water devalopment, disease control) but are generally not willing to
accept any program that restricts their movement oOr Tivestock numbers.

Vast areas of African and Asian tropical savannahs are urilized by
transhumants. The Fulani tribe of West Africa is &n example. HMigration

north and east into the tropical savannah and desert shrub ragions
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occurs during the rainy seasons, with return to the Niger delta for crop
residue grazing and aven into the fringes of the tropical forest zgnes
during the dry seasan.

Many transhumant production systems include sheep and/or goats.
As the difficulty of migration or the severity of grazing conditions
increasa, the numbers of sheep and goats relative tog cattle increase.
Sheep and goats adanted to this System can go longer periods without
water and, thus, utilize range areas not available to other breeds and
species

Sedantary production systems are of primary imoortance to a
significant portion of the worla's savannah ranges. IMost of the
savannah ranges of South America are managea under large-scale ranch
corditions. lLarge-scale trihal ranchas or commercial ranch schemes
are hecoming increasingly important on African savannahs, The size of
the ranch g jeneraily depandent upon the amount of land necessary to
provides ysar-around Jrasing and water for economically viable units.
Cattle are the princingi Tivestnch species although sheep and goats
are increasing in popularity anong commercial ranch units in Africa.
As bush density increases, goats hecome increasingly important for

utitizatior and contro? o¥ brush.

Jm“?E“ﬁsvcﬂ i e ”‘ﬁP%' ivestock production systems are becomfng

more imoortant 1n hich potential savennah Zones. In general, however,

)

the importance or notants. Vi af livestock is not recagnized other than
by tho producars. The anly Vivestock production system  that has been

widely accented and emphasized in *hese ireas in the Aast has been
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dairybcattle. At the same time, large numbers of sheep and goats may be
seen in this area. Flock or herd sizes normallyv are two to ten animals,
usually attended by young children or the elderly. These animals com=
plement crop production by grazing or utilizing crop interstices,
roadsides, canals, lands to steep for cultivation, crop residues,
household and induétria] wastes and other noncﬁmpetitive feed sources.
The small ruminant clearly has a major role in smallholder production
systems.

Many breed resources appear to have high potential in the tropical
savannahs. The breeds previously mentioned in the desert and woodland
shrub sectiﬁn are generally the most important breeds in the arid
savannah zones. Where wool marketing Has been developed,large flocks
of wool sheep such as Corriedales and Merinos may be seen. The Dorper
breed of sheep, developed in South Africa and now spread throughout
Kenya, clearly appears to be a hardy and productive breed with tremen-
dous potential in medium and high potential zones. Dorpers have a high
reproduction rate, rapid growth rates and produce excellant carcasses.
Under improved conditions, three lamb crops in two years appear to be
possible. The hair sheep in Latin America mentioned earlier, aiso show
potential for meat and hide production. The Boer goat, developed in
South ~frica, also appéavs to be a meet goat with tremendous potential
(this breed is being evaluated in several East African countries).
Specialized meat production systems uting strictly Boer goats in high
potential areas, and Boer males as terminal sires in medium potential

areas, appear to offer tremendous increases 1in productivity.
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There also appears to be tiremendous potential for the dairy goat
among small holder producers in high potential areas. Interest among
both smallholder producers and research and development institutions on
the role of the dairy goat was widespread throughout all of the
developing regions visited. The appropriate role of the dairy goat in
smalTholder mixad crop-livaestock produc;ion systems clearly deserves
high research priority. The breeds widely used include the Jamunapari,
Nubian, Saanen, Alpine, Toggenburg, Spanish Granadina, and numerous
local breeds that are generally derived from crosses of one or more of the
cbove bresds on native guats.

The major constraints to sheep and goat production on arid savannahs
are generally the same as thosge discussed for the desert and woodland
shrub ranges. In the medium and high potential savannahs, diseases or
parasitas may he move,of'& probiem. A critical problem is the inadequate

knawladge from which approariate producticn programs can be developed

and implemanted, Many oonortunities ars apparent for developing appropriate

production svstems Nowever, they should be acequately tested prior to

making recemmendations for implementation and investment.

[-20
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TROPICAL FOREST RANGES

Tropical forests generally have greater than 1200 mm annual
rainfall and no prolonged dry season. Centraf America along the
Atlantic coast, the Amazon Basin, the Congo Basin and large areaﬁ of
Southeast Asia typify this range type. Large areas have been cleared
and are used for crép production. Large tropical forest areas of
Africa with high potential are not utilized due to tsetse 1. infesta-
tion.

Plantation crops are important in tropical forest ranges. These
include rubber, bananas, oil palm, plantain, coffee or tea.- The "slash
and burn" process is commonly used to clear crop lands. Two or three
years of cropping without fer§j1izer and soil stabilizing crops are
generally followed by severe erosion, reduced yields and eventual
abandonment. Long-term damage to the ecosystem is the end result.

In those areas that have been cleared and developed for grazing,
cattle production is generally favored. The major exceptions would
appear to be among smallholders along the fringes of metropolitan areas
or in the fringes of the _setse fly belt of Africa. Small he-ds of sheep
and goats are quite common in these areas. The apparent resistance of
the African Dwarf breeds of goats to trypanosomiasis clearly merits
further investigation. Also, these breeds of goats and breeds of sheep
such as the Red Masai in Africa, the Tabasco sheep of the Yucatan

Peninsula in Mexico, the Barbadcs Black Belly in Ceatral America and



other local breeds in Asia appear to be able to produce successfully
in areas of normally high interna] parasite infestation. Whether or
not resistance to fnternal parasites, grazing habits or aother factors
account for this ability is an interesting question that marits further
study. These &rzods are atao gensrally characterized by Tittle or no
wool or halr production and Je4r around breeding capabiiity when
nutrition and managoment are adequata,

Goats and sheap avrmai ly are managed by smallholders as secondary
enterprises to crop production, similar tn the system described for
frigh potentfaé savannahs., In India and Southsast Asia, confinemant

7

systems with herds of 2.70 goats in cages or pens that are generally

a part of or noor the ‘amily home arz not uncommen. Feedstuffs, <uch
a5 Cnarse ¢rasias, (ascave saves ana other ¢rop and tres Teaves are
cuf and carried L0 the sndmale. Maat anc/or mitk are the primary
Droducts, with manrure ard nidas as imgortant byproducts, Development
af an orgend e drcauetlon and Tartating prograw: along the linas of
Indian mity mrkating sehemas merite further study.

Rageareh 0 Asds apd dest Africa indicates that sheep may have a
compiarantary role 4 aha froduction of plantztion feoe crops.  Sheep
ere used Morowoed, arngm and hegsh control whils on the sama tipe pro=
ducing meat.  Goats reqauicg mure control, due o potential damaje to

tha treee,



GENERAL RECOMMENDATIONS

The development of efficient livestock production systems that
will benefit the producer and meet increasing food needs must be
closely tied to efficient land utilization and conservation of natural
resources. The small ruminant can be an important component in future
development programs that will meet these various requirements.
Recommendations to facilitate their reaching this potential follow:

Improved Communications. An effective communications network

among institutions, planners, scientis=s and educators working with
and interested in sheep and goats in tropical developing countries 1is
‘needed. One institution should assume leadership for this major inter-
national effort. Regional institutiohs such as ILCA in Africa and ICARDI
in the Midd.e East should assume primary responsibility for regional
leadership.

The broader international effort should focus on developing a
world wide library of research and development publications appropriate
to sheen and gcats in developing countries. Coordination of regional
efforts and information transfers would also be an important role.
Serious consideration should be given to initiating an international
publication devoted to sheep and gcat research and development work.
An international meeting to review the findines of this study and develop
specific recommendations Jor future programs could be a first step in

the broader internitional communications effort.
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Appropriate regional leadership in thig communicaéions effort
shou1q focus on improved intraregional communications. It was discovered
on trips related to this study that workers in adjoining countries within
a region are often not aware of each other's programs with sheep and
goats. A workshop or conference within each of the four devaloping
regions wauld be an apprdpriate first step. This conference could
(1) review and formulate recommendations based on this repart, (2) prasent
the wark of othar institutions and scientists within the region, and
(3) permit gevernment officers, planrers and ccientists to share ideas
and jointly work on solutigns t? common probliems. Follow-up to this
should be a specifie planning conference that would (1) establish
Priarity needs for small ruminant development, (2) recommend snecific
research, education and development projects for suppert on a regional
bas{s, and (3) identify specific support required in tarms of finarcial
support, technical assistance and government policies.

Im2roved Data Sase. A xey requirement for adequate planning and

development af futurs Drograms 15 knowledge of current production levels,
resource fnputs aad outputs, producer percepntion of problems, market
potentials, arg othar tachnical data. Faw countrias in the developing
.warld have the AdequaAte resource inventory and apalysis hase raquired for

formulating long-term research and davelopment programs.
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Increased Emphasis on Sheep and Goat Programs. Few countries in

the developing world currently support sheep and goat programs at a
level egual %o their current importance or future potential. The same
is true for those institutions providing external developmani assis-
tance. For example, approximately 10 countries {a Africa,receive:morg‘
than 40 percent of their meat supply from sheep and goats, with another
10 countries at between 20 and 40 percent. In spite of thi:, no country
provides as much as 20 percent of its Tivestock program support for

sheep and goat activities.

Strenathen Combonents Required For Proper Development. Successful
development afforts require (1) effective planning and analysis at the
policy level, (2) efficient and equitable marketing systems from pro-
ducer to consumer, (3) adequate credit for development, and (4) appropriate
technology provided by effective support services such as extension
educatinn and veterinary services.

Probably, the major deficiency in most developing countries is
inadequate and/or ineduitable marketing systems. Most sheep and
goats are produced in areas remote to uitimate consumers. Producers are
generaily unawere 0f price and supply and cemand required for market
negotiations and, as a result, are genaraliy prey for traders and ctherg
that take advantage of their ignorance. Government polizies such as
meat price controls, export bans, inmort sub¢idies and artificially high
feed price supports are disincentives to fair and equitable market

returnz fo~ Sheep and goat products.
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The supply of credit to producers in adequate amounts and at
equitable cost is essential for development. Credit is often not
avaiiable for sheep and goat programs, although producer desires and
appropriate develepment plans both indicate the need for sheep and
goats. This is currently trua for the commercial ranch scheme
deveicpment programs in Eact Africa, although preoducers want to
purchase sheep ard goais.

Support services such as research, demonstration and extension
education programs, fraining programs for extension personnel and
technicians, vaterinary savvices and pthar covarmment support services

. for sheep and coats are ofther non-axistent or inadsquate in most

.y

s

tropical weveloping countrias. Those services should he Tinked

together with sguitahle rarkating and cradit orograms.

[-26



SPECIFIC RECOMMENDATIONS

Improved Land Resources Management. A special advantage of ruminants

is the gbi1ity to exploit land and feed resources that cannot be.
efficiently uti1ized by other means. An important component of the role
of ruminants, though not often recognized or understood, is soil and
water conservation. The role of man is to match animal resources to
permit optimal exploitation and conservation of natural resources.
Animals are often blamed for problems created by man. OQOverstocking
of goats on arid range lands by man has resulted in severe range degrada-
tion. At the same time, goats are known to be more efficient users of
bush and desert shrubs than other livestock species and ars often used
for biological brush control. The proper role.of both sheep and goats
along with cattle and other species in management of land rescurces
urgently needs clarification and 2xploitation. There is 1ittle doubt
that the proper role.-will emhrace the concepts of multispecies pro-
duction systems and multiple use concepts of land management.
The ultimate hope for conservation of productive land resources
for future generations lies in educaticn and enforcement of proper
Tand use. Decisions must not be made on an either/or basis (i.e.,
cattle or sheep or goats), but rather as to combinations which optimize
land use. The major challenge is to change the mentality of man in
this process - ail the way from planners and policy makers to small-

holder producers.



Oevelop Production Systems For Smallholders. The number of smali-

holder agricultural producers exceads 100 million. A significant portion
of these own livestock, either as a primary or a secondary entarprisa,
Development planners and researchers have generally viewed smallholders
as one-dimensional crop producers. rether than as integrated producers
of both c¢ropns and livestack. [ncreasing irterest in small ruminants
wnich £t smallhoicer production systems is apparent throughout tha
developing world. The following specific comments relate to components

that should be considerasd in dseveleping integrated small ruminant

%y

production systams for cmall

crmars.,

1. Simolicity. The low fevel of aducation and availabla resource

inputs to the average smallhalder rule out sophisticated production
schemes.  (nputs must ba low cost, must require few external inputs

to the syster and must give gareful consideratien ©0 the approgriate

tacnnoiog, for the systam. One research leadar in India, for

—

example, issued an apneal! for the davelepment ¢f & confinement pro-

duction system far 2 2o 5 dairy gdcats, nlus their offspring, keeping in

mind that a significant portion of tha producers would be landless

peasants,

cal Resqurces. Zmphasis should be on utilizing noncompetitive

A
£ R e $ it s

from fields and nonmagricultural lands. suoplementai feeding should be

fredstnfis such os hush, crap residues, and grasses o« wesds harvested

limited tc relatively smal) portions of readily available and a2conomical

protein and enersy concentrates.



3. Local Breeds. The authors of this study were impressed with the

hardiness and adaptability of many local breeds throughout the world.
When better management, nutrition and diseases centrol are provided,
these breeds generally resrond with dramatic increases in procuctivity.
They also nave the advantage o7 being re&diiy dvailabie and already
accepted by local producers. Unless & local market ang loca

shearers aiready exist, wool should be avoided in tropicai small~
holder systems. Both harvesting and mirketing of wool can be a
sericus problem in some araas.

4. Health Pregrams. Much progress can be made in improving animal

performance through simpie sanitation and animal health control
programs. = Use of vaccines and antibiotics is expensive and requires
trainec persannel.

5. Marketing. Probably, the most serious probiem confronting the
smailhclder is effective marketing. Cuoperative marketing schemes
and deveziorment of lccal markeis are needed, Now nroducts may be
necessary O atiract consumers n some mairkets, such as the develop-
ment of cneeses, candies or olher proaucis from goat's milk where
consumersi ace not accustomed Lo drincing fresh mitk.  Mew methods of
product preservation are neaded ta serve remoie arsas.

Increased IZmohasis on Training. Fow countries hzve training programs

Tor professionals interested in sne=p or qgoat research, extension or
production. In addition, opportunities for advanced training for these

\parience as a part of the training program

it

peopie are rare, and practical



1s even more unusual. The number of qualified qrofessiona]s within a
country rarely approaches the number required to manage an effective
research and training program, mich less the number of fiasld personnel
required for program execution.

A special appeal 1s made for the davelonment of practical training
programs with the ultimate targe: audience of the smallholder producar.
This will 1ikely require the development of imaginative and new approaches
to training, heavy reliance on peraprofessionals and local jeaders as
trainers of target oraducers, rerewed emphasis on field demonsciration of
desired results to break down producer suspicion toward external changes,

and 2 willingness *o accept smailholder nroducer inputs cancerning his

desiras and neads when the training process i3 being planned and developed.

Shecific Frojacts - [n addition to the specific recommendations al-

ready discussad, several projects were identified by the Winrock Inter-

2

national team members during the regional visits. Since these projects
appear in soms <detail in the regional repor., only the general titles

are presentad helow:

* Development of small ruminant production systams for
smallholder integrated croﬁ-]ivestock units in hign
patential zcnes.

+ Characterization of genetic resources, including pro-
duction potential, dicease and parasite resi{stance

and market acceontability.
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Establishment of a dairy goat operation and manage-
ment training center.

Use of goats for biological control of brush.
Establishment of training networks and demonstrat-
ion units for smallholders "and develcpment of the
necessary support services for technology imple-
mentation.

Incorporation of small ruminants in reforestation

programs.
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INTRODUCTION
Rationale:

With the exception of oil and mineral rich countries, the
economy of the developinc world is still based primarily on ag-
riculture. McDﬁwé]] (1972) defines the tropica]'dr warm regibhs
of the world as be{ng between 30° N and 30° S of the equator
winich includes a major portion of the developing countries that
are even more dependent on agriculture for economic and social
survival.

The tropical regions contain approximately 50 percent of the
world's cattle, mules and asses; 75-80 percent of the world's goats,
buffaloes and camels; and 30-35 percent of the world's sheep, swine
and poultry. The contribJtions of livestock, and the &ifferent
1ivestock species, vary anong regions aﬁd countries according to
social customs, tastes ani preferences, policies, available land
and feed resources, produ:tion constraints, and many other factors.
There is an acknowledged lack of understanding of the appropriate
use of Tand resources by iivestock, their current and potential
role in meeting human foo! needs as well as the economic well being
of livestock producers, and the development programs that are both
acceptable to the target sopulation and appropriate to the challenge.
These points are especial y appliicanle to sheep and goats.

Planners and decision-makers have generally viewed agriculture



solely from the standpoint of increasing crop production on high po-

tential Tands rather than as an integrated system of food production.

In fact, livestock, and particularly small ruminants, are considered
by the smallholder as an important component of his tgtal production
system. Agriculture is generally viewed in terms of “commercial"
production enterprises, when in fact a significant portion of the
world's food supply comes from multi-enterprise small farm units.
.The livestock component of the smaltholder farm unit has generally
been ignored by those involved in the planning and development pro-
cesses, while the smallholder insists that Tivestock be an integral

part of the <ystem.

Objectives:

The broad objective of this Study is to identify the current
and prujected future role of sheep and goats in developing agricul-
tural economies. This includes the fdentification of research,
training and development programs that can have the maximum socio-
aconomic benefits to the target population. To accomplish this
broad. objective, the fullowing specific objectives received primary
emphasis in the study: |
I. To identify, within the developing regions, current pro-

duction relationships for sheep and goats. This includes

an inventory of existing production and marketing systems

by reqign.

Y



IT.

111.

IV.

To identify current programs and commitments to sheep
and goat research, education and development programs
by region. This includes an inventory of institutions,
scientists and organizations capable of impacting on

future development efforts.

Tblidentifyﬂthose.prbduction and mafketihg.systems With-
in the developing regions that are likely to optimize
input/output relationships and social benefits to the
target population. The transferability to other areas
of observed management practices, genetic resources,

nutrition and health programs was also evaluated.

To recommend specific criteria for future sheep and
goat research, education anu development projects
for donor institutions, international centers and
selected in-country research and development insti-

titions.

Procedure:

The first phase included a planning warkshop held at Winrock

Conferenca Center in November, 1976. Twenty-five international lead-

ers in sheep and goat research and development programs were selected

to participate in this workshop on the basis of their experience in

developing areas, understanding of production problems and opportun-

jties, professional accomplishments and geographical balance with
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respect to developing regions. The purpose of this workshop was

to (1) critique the terms of refarence for this study, -(2) identify
priority areas and problems to be evaluated by regian, and (3) iden-
tify technical expertise that could assist the team in specific
problem ar subject matter areas. The proceedings of this warkshop
have been published.

For this study, the developing world was than divided into four
regions. Although these four regions do not necessarily represent
all areas of the world with development needs and opportunities for
using sheep and goats in the development process, they do represent
common tropical and subtropical production environments. The faur
designated regiens are: (1) South and Central Americe, including
the Caribbean; (2) Afr1ca (3) Southeast Asia and.the Asian Sub-
Continent 1nc1ua.ng Ind1a Afghanistan, Pakistan and Bangladesh;
and (4) the Middle East. The Winrock International staff was then
divided into teams with responsibilities for each region.

Within aach ragion, the assigned team was responsible for accum-
ulating existing regicnal input/output data, 1dentifying existing
production and marketing systems, and inventorying reqional and in-
country 1nstitutions, organizations and scientssts 1nvo]ved 1n sheep
and goat productiom, -~eview of available literature sources, and direct
visits to selected countries within each region. Countries visjted

include:
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South and Central America Africa Southeast As1a and
Asian Sub-Continent

Mexico Egypt Philippines
Costa Rica Ethiopia Indonesia
Colombia Kenya Malaysia
Paraguay Taﬁzania India
Brazil Nigeria Afghanistan
Trinidad-Tobago Cameroon

Barbados

In addition, Winrock scientists have visited sheep production systems in
United Kingdom, Bulgaria, Greece, Italy, France, Spain and Iran. Admin~
istrators and scientists involved in sheep and goat research and develop-
mént programs were also visited in France and at.the Food and Agriculture
Organization of the Un}ted Hations in Italy.

The following reports are summaries of these efforts. The production
systems, constraints to production and the potentia)l }o]e of sheep and
goat production are viewed within acozones and on g regicnal basis. The
ecozones and range types within ecozones in the tropics and subtropics
are broadly defined in a section of this report that precedes thé region-
al reports. The Winrock International statf readily ackncwledges that
visits to additional countries and Institutions would have been desirable.
However, within the constraints of this initial study, every effort was
made to visit major areas that would he p in defining the principal
production systems and practices, socic-economic and technical constraints,

and opportunities for future program af “orts.
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THE SYSTEMS APPROACH

This was by definition a ‘state-of-the-arts" study. This
implies that the understanding of the problem and its resolution is
acnerally rudimentary. Ideally, recommended solutions can be based
n1 osubstantial data and experience; however, these may not be avail-
able for a state-of-the-arts study.

The systems appreach to problem solution permits the identi-
fication of both the known and unknown components required in the
solution. This state~of-the-arts study should, therefore, on the
basis of a systematic analysis of .he known and the recognition of
unknown components, pravide objective judcments on problem definition,
current knowledye lavels, perceivad interests and cormitments, syit-
ability of alternative technologies, and reccmmended p?ograms for
implementaticn.

Although the phases of analysis in systems research have often
been stated, it g appropriate to re-state them in the context of
this study.

1. The first stap is the vormulation and search phase,

fn which parameters arn astabliished, or thé problen

1s defined and the @x13ting data base determined. In

this study, the firg« scep was to assess the land and

feed rasource base, axisting sheep and qoat populations

and their aracuczivity, and current oraduction and mar-

keting systems.
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The second step 1is the analytical phase, in which alter-
native actions or program decisions are analyzed. This
required an analysis of needs and potential solutions to
technical and social constraints including consideration

of the appropriate policy decisions and support mechanisms
required to faciiitate develoupment of efficient sheep and
goat production systems.

The third step is the interpretation or judgmental phase
required to develop specific plans or projects that will
permit verification and project implementation. Selected
research projects are recommended to remove technical con-
straints or to develop management practicas that will minii
mize their impact. In other cases, genetic resources, feed
resources or management practices effective in one rcion
are recommended for testing in other regions with similar
ecosystems. IT the technical hase, government policies,
ecocnomic climate and suppor: servicaes are sufficient in an
area, then specific development projects are suggested.

The fourth step is tne implementation phase. This includes
identification of specific locations, jastitutions and per-~
sonnel necessary to imglement e project as well as the
necessary financial, pclitical anc physical support cervices.
Specific pians and procedures are tnen suggested for the

implementation pnas-.
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5. The final step is the re-~assessment or program review

and evaluation phase. Specific mechanisms must be pro-

vided in all projects for periodic review and evaluation

and adjustments made as needed on the basis of results

or experience to that point.

Thesa steps in the systems approach provided a rational proced-
ure for this state-¢f-the-arts study. In a broad sense, these iden-
tify the steps to “ollow in determining the role of sheep and goats
within a region. The appropriate entry naoint for improving sheep
and-goat production systems within the specific target area depends
on which of these stagas has been reached. In some countries, for
example, the availahle resources, animal popu]ations'and production
systems are not kmown - here, the entry point is quickly identified
as the first step in the systems approach. In other cases, the para-
meters of the production system have been established, analyses are
largely complete and Tnterpreted, and the institutions and scientists
are basically in place for implementatign o7 specific projects - or

the fourth phase.
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DESCRIPTION OF THE TROPICAL ECOZONES

For the purposes of this report a detailed and complete descrip-
tion of the ecozones that exist in the tropical countries of the
tropics and sub-tropics wouid be impractical. An attempt has been .
made, however, to characterize the major ecological areas based upon
the important climatic and ecological details cbserved while travel-
ing and from the literature reviewed. A simple overall structure
was developed that aliows the major focus to be on general concepts
which can be applicable to those areas as a whole.

Most authors describe fiue climatic zones in the tropical and
sub-tropical areas of the world. These zones are the parched zone,
the arid zone, the semi-arid zone, the sub-humid zone, and the humid
zone. It was felt that these {ive zenes could be reduced to three
zones and still adequately describe the major climatic differences
applicable for description of Tivestock production systems. These
broad climatic zones are described as follows:

A. Arid Zone

This zone typically receives less than 500 mm of annual
precipitation and encompasses thos~ parts of the desert or parched
zone (less than 250 mm precipitation) that are used in some kind of
Tivestock grazing system.

Precipitation is cenerally too low or erratic to support
forestry or permanent cultivation, except in localized situations
or with the aid of irrigation. Oroughts are common and to be expected,
scils are potentially unstable and protective plant cover is sparse.
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B. Semi-Arid Zone

This zone typically receives between 500-1200 mm of annual
precipitation. It is further characterized in that it generally
has a single rainfall season and the dry season may extend from three
to. eignt montiis - Crops can te grown in these ecological areas pro-
vided the soils are permeable and fertile. MNative vegetation varies
widely 1n this zone, ranging from thrc ad shrubland to trye savannah
te tropical woodlands.

C. Sub-Humid Zone

This zane receives greater than 1200 mm of precipitation per
year and includes that portion of the humid zone or wet tropics having
potential to be used by Tivestock. I[f & dry season exists in this
zone, it will last less than three months.,

Many of thesa lands have bean cleared of forest with croos
being produced on the arable sails. In areas of Africa, the high
patential livestock and Crop areas that are not cleared and put into
crop or livestock procduction are usually infested with the tsetse

fly.
MAJQR RANGZ TYPES IN TROPICAL ECOZONES

Since existing ecosytems are a reflection of many abiotic and
biotic coirnditions, these ecosystems tend to overlap each other when
they are categorizad using a finite set of classification factors.
Using Stoddart, Smith, and Bov (1275} and Billinas (1963) as a quide,
four broad grounings of range types were selected as being the most

ccmman found in the developing countries of the world. Figure 1 shows
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the approximate distribution and overlap, using the precipitation
and climate types defined earlier.

Table 1 shows the distribution and some characteristics of
each of the four range types chosen to represent the tropics. A
verbal synopsis follows:

A. Desert Shrub

This 2rea generally receives less than 250 mm of precip-
itation annually and is subject to extreme drouth periods that
may last several years in some cases. The precipitaticn is gen-
erally irregular, and the vegetation is typically sparse with shrubs
less than a meter in height. Most of the problems in utilizing
these areas are associated with low numidity and sources of water;
the misture shortage is critical for both Tivestock and for plant
growth. The use of these areas is generally only accomplished
during times when favorable roisture conditions exist. The forage,
though not abundant, is nutritious and livestock diseases are un-
common. The range areas displayinn these Characteristics are
found in large areas in North Atrica, Southwest Asia, Fast and
Southwest Africa, the Middle East and the Indian sub-continent. In
addition, large areas in Argentina and Mexico can be ciassified as

the desert shrub types.

B. Woodland Shrub

This area typically has betwesn 250 and 750 mm of precip-

S b o

Ttation per year. 1[: has several daminant subclasses within 1,

one of which is the sclerophyll vegetation that dominates the area

surrounding the Mediterranean Sea and the Chapparel areas of California.
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This arez is unique in that most of the rainfall comes in the coo]
season. The vegetation is typically shrub with very thick Teaves,
and in general it can be said that this type is best suited for
use by sheep and goats.

Anather subclass of the woodland shrub lands are the so-called
thorned forests or thorned woodlands. These particular areas are
generally adjacent to the savannah types of the less favorable sites.
In Africa, those areas in the higher rainfall zones may be difficult
to use during the wet season because of the tsetse fly.

C. Tropical Savannahs

These areas are typified by precipitation that ranges between

250 mm and 1500 ma per year. The great range in this precipitation
zone alsa indicates quite a range in the vegetation types. However,
the savannahs are typified by grass which has a tree averstory with
the overstory being somewhat open in that it has a canopy cover of
less than 40%. This particular type is one of the major grazing
types in the world. Qne unique point is that this type does not
accur in the United States. Althaugh there is great disagreement
among. ecologists as to the exact description and identity of the
savanmahs., moss agree that large areas of Africa, Asia. and South

America should be classified as a part of the savannah type.

[I-12



D. The Tropical Forest

These are generally areas which have greater than 1200 mm of
precipitation per year and are characterized as having no prolonged
dry season during the year. Many of these areas have been cleared
of forest and are cultivated for crop production.. Those areas of
Africa witn high potential for livestock and crop production that
are not being utilized are usually infested with the tsetse fly.
Central America along the Atlantic coast, the Amazon Basin coast,
the Congo Basin, and the Philippines are areas which typify this

particular area.

a
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FIGURE 1. DISTRIBUTION OF THE MAJOR RANGE TYPES IN THE o
' - TROPICS COMPARED TO PRECIPITATION AND CLIMATE TYPES®
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SHEEP AND GOAT PRODUCTION IN LATIN AMERICA

The Latin American region, as defined in this study, incluces
all the countries in Central and South America and the Caribbean with
the exceptions of Puerto Ricg-and the U. S. Virgin lslands. The
target areas for the study were the ar.d and semi-arid tropical
areas where hair sheep and goats are more numerous and well suited
to the environment and the socio-economic conditions. Less emphas: ;
was placed on the sub-humid and humid tropics where few sheep and g¢.1ts
are found. ‘ittle attention was given to5 wool sheep :ince the maje: ity
ere Tound in the temperate zones near or south of the 300 s paralle
and in the coocl tropical a‘pine and subalpine areas. |

- latin America has a total land area of 2,061 mi1lion hectares
representing about 15 percent of the world total. Approximately 59¢
million hectares (29% of the total) are considered as agricultural
area - arable land and land under permanent crops (6.2%) and permanent
meadows and pastures (22.8%). Forests, woodlands and other lands make
up the rest.

The human popula ion in 1974 was estimated at 314 million
or 8 percent of the worid porilation. The present high rate of
populatidn incréase (over 2%) is exerting further pressure on the
agricultural sector and is likely to aggravate :he existing deep-

rooted socio-economic problems. About 42 percent of the papulation
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was considered to be agricultural based in 1§70Q. The past two
decades have shown an ever increasing population shift from rural
to urban areas. This migration trend is creating serious over-
crowding problems in ci“ies ana high uremployment rates. I[f
madern agricultural technelogy is not introduced at a faster pace,
the agricultural sector will be hard pressed to meet internal
urtan demand, corisequen:ly, scarce foreign exchange will ba used
for importation of foodstuffs as is tha case in the Caribbean.

The estimated 1974 Latin fmerican tivestock population and
1ts percentages of the world total are shown in Table 1. Cattle
is not only the mest important |ivestock industry within the
Region but a?sq fs an fimportant economic resource to the Region,
Litin fmerica hzs 22% of the world cattle population with only 159
of the total arez and 2% of the populstion. Sheep and goats are
of lessar importance than cattla representing 12 and 10%, respectively,
aof the world totals.

Rl

Regi. Yy, cattle numbers increased 37% from the base year
1961-65 to 1974 while gcats showed an incrzase of only 8%, Sheen
numbers, on the other hand, droppaed 3% during the same period.

Argentina and Urucuay wore She nrimary contributors to the dec’ine
of the Region's shean populafﬁon; each reducing its nationmal fiock

by approximateiy 5.5 mi

-

Tion head. Although the regional trend

shuwed increased goat numbars  Pavy, with the fourth largest goat

pooulation in the base vear 1961-63, radycen its stocks 50% (from
.

3.9 to 1.9 million) by 1974,
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Table i. Human and Animal Populations In Latin America and Their
Percentaage of World Totals

Item Mumber Percent Percent Of Livestock
1961-65 1974 Change HWorld Total Per Human
1000's 1000's % 4 No.

Human Population 229,921 313,992 36.6 8.0 -

Cattle 186,322 255,738 37.3 21.7 0.81

Sheep 128,340 124,381 -3.1 12.0 0.40

Goats 37,883 40,925 . 8.0 10.3 0.13

Horses, Mules, Asses 38,001 41,264 8.3 34.2 0.13

Source: FAQ Production Yearbook, 1974
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The majority of goats are distributed in the arid and semi-
arid regions of Latin America, principally in Northern Mexico, North-
eastern Brazil and the Chaco area of Argentina. These three countries
account for over 75% of the regional goat population. Lesser numbers
are found in the semi-arid and arid areas of Chile and Peru, the
Northeastern coast of Cojombia (Guajira), the North Central area of
Venezuela (states of Falcon and Lara) and throughout the Caribbean.

Both wool and hair sheep are found in Latin America.
Approximately 85% of the sheep are found in southern South America
(Argentina, Brazil, Chile, Peru and Uruguay). It is not possible
at this time to accurately estimate the proportion of hair to w001
sheep in the region because of lack of adequate data. However, it
is. well recognizad that woa] sheep are concentrated jn-the temperate
zones of Argentina, Uruguay, Chile and Southern 8razil. Taking the
sheep populations of these countries and the estimated 13 million
w00l sheep in Southern 8razil, it can be assumed that at least 65%
of the sheep population is wooi sheep and are located outside the
tropics. The remaining 35% of the sheep (about 44 million) include
both hair and wool sheep with the wool sheep being distributed pri-
marily throughout the Andes Mountains of South America at various
altitudes (uﬁually In those areas classified as "cooler climates")
and the Mexican and Central fmerican altiplano. Hair sheep, on the
other hand, are distributed throughout the warm to hot tropical cli-

mates. Larqe numbers exist in Mortheast Brazil and the Yucatan

I11-4



Peninsula of Mexico. Fewer numbers are found throughout the Caribbean,
Colombia and Venezuela.

As previously stated, the iumbers of hair sheep in the Region
are not adequate)y documented. However, observations made during.
this trip lead to the conclusion that the importance and potentsial
of hair sheep as a source of meat and skins in the Latin American
tropics has been widely underestimated.

Table 2 presents total production and productivity per head
for sheep and goat meat, milk, skins and wecol in the Latin American
region as compared to world totals. Average production per head of
sheep meat and goat meat and milk in the Region is about one-half of
the'world average. Sheep are not normally milked in Latin America,
thus the average production rer head is quite low. However, wool
production per head in the region compares favorably with the world
average. Although the developed countries contribute substantially
to the higher world average production par head, the much Tower
averages for Latin America indicate poteatial for improvement in
sheep and goat productivity.

The tropical ecozones and their general characteristic range
types have been discussed in an earlier section of this report.
Following, a description of Tivestock production systems, the pro-
duction constraints and the potential role of sheep and goats are
discussed within each of the range types (desert shrub, woodland
shrub, tropice’ savannahs and tropical forests) as they apply to

Latin America.
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Table 2. Annual Productivity of Sheep and Goats in Latin America and
— the World. :
Area No. Percent Meat Milk ool
Animals Slavghtered Per Head Per Head Per Head
00a's - Kg. Kg. Kg.
Sheep
Latin America 124,381 16.5 2.6 0.1 2.4
World 1,032,667 34.4 5.2 7.0 2.5
Goats
Latin America 40,925 8.0 2.2 8.8 ;
World 397,917 32.4 3.6 17.6 -
Source: FAQ Production Yearbook, 1974,
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DESERT AND WOODLAND SHRUB RANGE

The desert and woodland shrub rznges are discussed together
since they share similar small ruminant production systems, con-
straints and potential for development 2 though there are variations
in the types of végetation, amount and frequency of rainfall and |
topography. Furthermore, the majority of goats and hair sheep in
Latin America are found within these range types.

The desert shrub range is characterized by low annual pre-
cipitation (generally less than 250 mm), sparse vegetation and fre-
quent droughts. Large areas in Northern Mexico, Argenting and
Pacific ceistal areas of Chile and Feru fall under this category.
The woodland shrub range receives more annual precipitation than
the desert shrub range (250 to 750 mm) and {ts vegetation varies
from typical shrub with thick leaves to thorned forests to thorned
woodlands. Areas in Northeast Brazil, Argentinz, Northeast
Colombia, Northcentral Venezuela and the Yucatan Peninsula in

Mexico can be ganerally classified as woodland shrub range.

Livestock Production Systems
Extensive livestock production systems are by far the most
widely used in the desert and woodland shrub ranges of Latin America
(de Andrade and Eduardo, 1576: Ministerio de Agricultura - Colombia
1974; Garcia, et al, - Bancu Macional Agropacuario, 1971). Loase

herding without fences is common, with or without herders to watch
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and care for the animals.

Oesert Shrub Range - Goats are more important in thig area because
of the type of vegetation, feed shortage, and 1imited water supply,
Qther ruminaits such as cattle and Sheep generally do very poorly
under these env1ronmenta1 conditions are not found in large numbers.
Transhumance ex1sts In some areas of Latin America (Morthern Mexico,
Peru) but 1t does not involve appreciable numbers of the Population.

Intensive smal] ruminant production systems are rarely found
in the desert shrub zone. Exceptions are pockets where irrigation
has been developed and small ruminants play an important role in
the community and surrounding area. For example, in Morthern
Mexico in the region of La Comarca Lagunera several goat dairies
are being successfully operated in totally confined systems
(Banco Nacional Agropecuario, 1371).  Semi-confined J0at dairy op-
erations where does are allowed to graze adjacent irrigated pastures
were also Zvident.

Sma11 ruminants under extensive grazing conditions are usually
owned by noor landless Peasants whose family income is derived pri-
marily from the arnimals. The average number of animals owned per
family under these conditions is difficult *p generalize becausa of
the many va}iabfes existing within the entire Latin American regfbh
In Northern Mexico, for example, the rumber of goats per owner varies

between 50 and 4C? with the average being around 100 (Juarez, 1976).
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Around villages and rural-fringe areas where the major portion of
the'family income is not derived from small ruminants the average
number owned is probably less than 10 goats.
Woodland Shrub Range - Cattle, sheep and gcats alone or in various
combinations are found in this range type; hdwever, the éatt]e ob-
served did not appear to be in as good condition as hair sheep and
goats.
An example of the woodland shrib type area is an 860,000 km?
area located in Northeast Brazil called the "Drought Polygon®
(a major study.on sheep and goat production in this area has been
carried out by de Andrade and Eduardo, 1976, under the sponsorship
of the Banco do Nordeste do Brasil). This is a semi-arid zone re-
ceiving between 400 to 800 mm of precipitation per year. The zone
is characteristic in that the rainy season is of short duration -
about 3 months (January, February and March). Goats and sheep
(mostly hair sheep) are kept primarily for meat production and hides.
Generally, sheep and goats in Northeast Brazil are raised
in extensive systems with no fences between properties. Herd health,
sanitation prograﬁs, and nutrient supplementation are uncommon.
Herds are gathered once or twice a year for purposes of counting,
selection for market and castration. There are usually no facil.ties
for penning with the exception of small corrals where some goats are
kept for milk production for the home. There is apparently no com-

mercial milk production.
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Forage in the "Orought Polygon" is quantitatively and quali-
tatively insufficient for either high stocking rates or high levels

of individual productivity. This area suffers from periodic droughts.

Even during normal rainfall years, the irreqularity of rajinfall limits

Pasture growth, which is mostly made up of annual forages. The
annual grasses and legumes rapidly dry and disappear after the rainy
season.. As forage become scarce, sheep and goats will consume the
green leaves of shrubs as well as some fallen flowers. Before the
rains, the diet consists mainly of desert-like bush and whatever
dried grasses and lecumes are laft over in addition to fallen leaves
of larger trees.

The lack of an adequate diet throughout the year leads to
substantial fluctuations in body weigh:, slow maturing, longer post-
partum anestrous, insufficient milk production and older age at
market. Energy and protein supplementation are rarely practiced,
but cottonseed meal, leaves from sisal, trees and palms are occasion-
ally used as supplements. Salt and other mineral supplements are in-
frequently provided although mineral deficiencies (e.g., phosphorus)
are known toc exist in the Mortheast soils.

Sheep and goats occupy important niches within the desert and
woodlamd ronges of Latin America. Some of these are:

e Arid grazing lands - goats survive primarily on

desert bush. Their ability to graze for extend-
ed periods without water and thelr breeding in-
stinct are important atiridutes under these con-
ditions. Cegraded lands may be further damaged

by averstocking and poor range management, thus
[II-10
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creating a serious conservation problem. This

is the case in parts of Northern Mexico and the
dry Pacific coastal areas in South America.

Heavy shrub lands - Browsing goats perform rel-
ativeJy well compared to catrtle and sheep. Iq
these areas there is potential for biological
control of bush and pasture productivity improve-
ment via management and grazing. An example is
the "Drought Polygon" area of Northeast Brazil,
Seasonal high rainfall .- The soil is usually

very poor, shallow and rocky with low range pro-
ductivity. This is typical of the Yucatan
Peninsula (Mexico) and some Caribbean islands.
Hair sheep have adapted to these conditions fairly
well. In addition, sheepmeat is usug]]y preferred
to goatmeat and perhaps; sheep have less potential
for damaging trees and local cash crops, such as
sisal plants. Hair sheep are better adapted to -
high rainfall environment than wool sheep.

Mixed species grazing - Examples of this system
are found in the Paraguayan and Argentinian Chaco
areas. Although the numbers of sheep and goats
following cattle are not large, mixed species grazing

provides a more efficient feed resource utilization.
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On large ranches sma}l ruminants provide meat
for the workers while the cattle provide inccme.
To a degree, the same holds true for the small-
Ralder whe has both - a few hezd of cattle and

a few sheep or goats.

¢ Mixed crop-livestock - In villages and ryral fringe

areas where irrigation water is available (La

Comarca Lagunera in Mexico, for example) small rum-

tnants harvgst £rop residues, crop interstices and

roadsides, which would Otherwise be wasted. Small

rumimants produce scme Or most of the family animal
" protein under trese circumstances.

Goats are raised.primarily for meat in the desert and woodland
shrub range types. Under extenstive systems of production, :'iughter
animals are harvested periodically, usually between 12 and 14 months
of age at a live welght of 20 to 30 kg (de Andrade and Eduardo, 1976).
Northern Mexico is an exception where the dairy goat kids are sold for
slaughter at ahgut. 30 to 40 days weighing scmewhere between 6 and 10
kg liveweight. Hides are an important source of income to the producer
and/cr processar where hide processing factor1es and export markets ara
well developed, such as in Northeast Brazil. |

Milk production from goats is of secondary impartance to meat
in the desert and woodland shrub environments. Milk s normally used

for raising kids and for home consumption if does are milked at all.
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This is typical in Northeast Brazil, North Central Venezuela and
rural fringe areas where goats are owned by smallholders. La Comarca
Lagunera (Northern Mexico) is an exception where totally confined,
partially confined and some loose goat herds are maintained for com- .
mercial milk prdduction. Meat and hides are secondary brodutts of
these dairy operations.

Meat s the primary product from hair sheep with skins being
a secondary product. Sheep meat is mostly consumed during festive
occasions (Christmas, New Year's, birthdays, baptisms, etc.), excent
in many of the Caribbean Islands, especially those with a British
colonial history and/or popuiations wherz there is a traditional
preference for Tamb. In Jamaica goat meat is favored. Sheep and
goats supply 58% of all meat consumed in Guyana (Devendra, 1975).

. Several breeds of "native", improved and exotic sheep are
found throughout the desert and woodland shrub areas of Latin
America.| Producti&ity varies considerably but there is potential
for improvement in both meat and milk production. TYable 3 shows
that exotic and/or improved breeds of goats c- .ignificantly
more productive when fed well than the unimp- . .ricllo breed.
However, it is alsa true that in most cases the genetic potential
of the local breeds under optimal management conditions is not
known.

The local or "Criollo" gcats founc throughout Northern Mexico
Northeastern Colombia and Morch Central Venezuela are probably de-

scendants of similar Spanish stock brought in by the Spaniards during
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Table 3. -Productivity of Goat Breeds - Types.

PRODUCTION NORTH MEXICO

NORTH CTNTRAL
NORTHEAST BRAZ{L VENEZUELA

PARAMETER CRIOLLO!

EXOTIC

CRIOLLO? BUHJ= CRIOLLO*

Mature Weight, Kg.

Hales 45 70 35-40 70-80 4G-45
Females - 35 50 . 30 40-50 30-35
Slaughter: HWeignt, Kg. 6-3 4 10 25-35 30-40 20-25
Age, Months 1-1.2 1 12-14 8-12
Lactation: Lenath, Mopths 5-6 5-10 - - 6-7
Yield/Day, Kg. 0.5-0.8 1-2 - - 0.2-0.3
Reproductian
4 Ki('d&d, - T - - -
Litter Size (Mature) 1.6 i.8 - -
Breeding Season A1l Year Sept-Feb., - - -
Hortality Rate: %
Pre-wean - 138 50% - High
Post-wean - 14 - - -
Mature - 8 - - -
Sources:

1.3

" Observations and résponses to questions by

tocal producers

2 Production statistics sunmarized at the Centro de Cria Tlahualilo
4.5

Publications: de Andrade and Eduardo, 1976; Garcia, et. al.

i Castillo, et. al
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the conquest. These goats, through natural sefection, have
evolved into a relatively small, nongescript breed type. They are
well adapted to their enviromment because of their hardiness and
resistance to disease, bul productivity under the prevailing environ-
meﬁta? conditiohs is low. The local "Crio]]b“ guat of Nhrtheast Brazil
has similar characteristics to those found in Mexico, Colombia &nd
Venezuela.

Some genetic resources of special interest in Northern
Mexica include improved exotic breeds such as Nubian, Alpine, Saanen
and Togygenburg presently producing from 1 tn 2 Kg of miik per day.
Also, the Granadinaf a Spanisn breed, is now recognized for its milking
ability and prolificacy. The large, upstanding Buhj 5 eed of Brazil
seems to have considerable potential “or increasing size of crosses
with Tocal breeds. Mature males veight up to 100 kg. Other Erazilian
breeds of interest include the Moxoto, Marota and Caninde (de Andrade

and Eduardo, 1976).

Table 4 shows some producticn characteristics of various hair
sheep breeds. Genetic resources of particular interest include the
Tabasco or Pelibuey (oxen *air) sheep found in the Eastern coast and
Yucatan areas of Mexico. They are short fine haired, thin tailed
sheep with shori, semi-erect ears. Both sexes are polled. Colors
include white, tan, red and occasionally black. Celor patterns in-
clude solid, spotted, dark tan bodies with lighter beliies and Tight
tan bocies with black tellies. Some individuals @rrying varying
amounts of wool are apparent consequences of earlier crosses with
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Table 4. Comparative Productivity of Sheep Breeds.

PROBUCT I1ON MEX1Co! MORTHEAST BRAZ]iZ BARBADOS3 .

—____ PARAMETER relibuey Santa Ines Black Belly -
Mature Weight, Kg.

Males 70-80 60-70 65-90

Females 30-40 40-60 60-60
Slaughter: HWeight, Kg. 25-30 u-30 40

Age, Months 10-14 -
Lactation: Length, Months 3-4 - -

Yield/Day, Kg. 0.5 - -
Reproduction

% Ewes Lambed 90 - -

Litier Size (Mature) 1.3 1.5 2-3

Breeding Season Year-round Year-round Year-round
Mortaiity Rate: %

Pre-wean 10 Up to 50% -

Post-wean - -

Mature - - -
Sources:

1 Berritecos, et. ai., !975. (data refers tg flocks under experimerital condltfuns}.

2 de Andrade ¢ Eduardo, 1976: Gbservations and responses to questions by Tocal producers.

3 Patterson, M. C. 1976. The Barbados Black B«ily Sheep, Mintstry of Agricultute
Science & Technslogy. Barbados
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wool breeds; even though some speculation has been presented that
wool has resultec from recurrent mutations.

The reported reproduction coefficients (Valencia, et. al.,
1975) and observed fleshing condition of the Tabasco sheep indicate
tﬂat they are well adépted to heat, humidity and-re]ativé]y~high
seasonal rainfall of their tropical environment. Primiparity occurs
at 15 to 138 months of age with breeding throughout the year.

Usually, Tabasco sheep are expected to lamb 3 times in 2 years with
the average litter size being 1.3 lambs. Mature weight of males is
about 70 kg. Commercial milking is uncommon; some experimental
milking trials have yielded 500 m! of milk per day.

Pelo de Boi (oxen-hair) is the sredominant breed of hair
sheep in Mortheast Brazil. These sheep are very similar in appear-
ance and production characteristics to the Tabasco sheep of the
Yucatan Peninsula in Mexico. OQther breeds commonly found are the
Rabnlargo, Desl- naqa and “iorada Nova. Crosses between the Bergamacio
‘an [talian coarse wocl breed) and Pelo de Bei are giving rise to a
more precocious and productive "breed" known as the Santa Ines. These
sheep often yieid a 20 kg carcass at 12 months of age compared to 12
to 14 kg for other breeds (de Andrade and Eduardo, 1976).

The Barbados Black Belly sheep of Barbados is one of the best
known hair sheep located in the Western Hemisphere. Its potential as
a genetic resource is wall recoanized. Apparently of African origin,
its characceristics include hody color ranging from tan to dark red

with black ballies and black on head and legs, coarse hair nack and
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chest of rams,'and both sexes are poiled with short, semi-erect ears.
The prolificacy of the mature, well nourished Black Belly
ewe under intensive conditions is high - twins and triplets are
common; cuadruplets and quintuplets gccur occasionally (Patterson, 1973).
Ewes breed year-round with primiparity at 15 to 18 months with two
litters per year being recorded infrequently. Adequate nutritiaon and
health management ie réquired for realization of this genetic potential
for prolificacy. Cermon slaughter weight is 40 kg with a 50 to 55
percent carcass yiald. pMeat s the major product from the Black delly.
Export demand for Black Bally breeding stock is -trong becauyse
of the attributes o+ the Dreed. The Government therefore, has imposed
strict contrals on animal exports in order to increase the local herd.
The Blackhead Persian (Som~11 Blackhead) sheep presents
ancter gajneric resourcs of interrst as a meat procucer breed. [t
has bean ‘mpartad to 8razil, seme Caribbean Islands, some parts of
Calombia =4 othar areas. The breed appears to be well adapted to the
tropical eavirommenz. Although thers ira some variations in the shades
of color, -h= charactarsitic whita Gody, Fat rump and black head are
precominent.  Tha droadg ciostatier than the Black gelly and cormmaonly
pPraduce sérglc Timps. carisdexieally, “hese single Tambs are sometimes
cited as an advaniage hecayse nf higher survivability, higher grcwth

rate tg weaning and reduced ‘acctation stress in ewes.
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Constraints to Productior

This section lists the primary constraints affecting small

ruminant production in the desert and woodland shrub areas

of Latin America. The constra1ntg are discussed under genera]

head1ngs but are not necessarily listed in order of importance.

Socio-Political Canstraints

L.

Traditionally, throughout Latin America there is lower
preference for goat meat and milk compared to cattle meat
and milk. Lamb meat, however, is prefarred in the British
West Indies.

There is often little political interest in small rumi-
nant production because of limited potential for earning
foreign exchange.

Generally, there is a negative attitude on the ‘part of
development agencies toward goats because of their rep-
utation for range degradation, deforestation and erosion

induction. In Venezuela, for exampie, there was a goat

. eradication campaign during the 1950's (Garcia, et. al.).

Sheep and goat herders are usually helc¢ in low asteem.

The common image of goat meat is the poor man's survival
food rather than a delicacy for the weli-to-do. In Mexico,
for example, this image has been chanced partly because kid
barbeque or "cabrito" has gained censiderable acceptance as
3 delicacy in restaurants. Alsc, “cajeta™ and candy made

from goat's milk are sweets enjoyeg ay large segments of

the population.
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5. Predation, especially theft, is relatively easy because of
the small size of the animals.

Economic_and Marketing Constraints

1. The demand for sheep and goat products for the Region as
a whaole is poorly documented. Demand and market analyses
and consumption patterns need to be established in order
to determine productiosn needs.

2. The relative unavailasilizy of credit from government
agencies, banks and davelopment agencies for small rumi-
nant production as compared to cattle production is a
serious constraint. FExceptions to this were seen under
some circumstances in Morthern Mexico and Northeastern
8razil.

3. Marketing infrastructure is generally poorly daveloped,
but often poorest for sheep and goats. Market centers
and channels for cattle do exist and are increasing in
number but this is not the case for small ruminants.
Throughout the Region, small ruminants are regarded as
the "savings bank" of the smallholder and are sold to pro-
vide cash for- immediate needs. Pricas are negotiated on
a one to one basis (buyer-seller) since there ig rarely an
established ccmpetitive marketing system. Furthermore, the
lack of grading services and marketing information precludes
setting of ccmmensurate price diffarentials “or differen*
qualities. HReturns are o7ten so low that producers are

not motivated to invest time, effort ar cash into improve-

ments. [11-20
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Seasonal fluctuations in supply of milk and slaughter animalc
have an adverse effact on price stability. These fluctuations
are primarily a censequence o rainfall patterns and feed
availability. Means of storing feed and/or animal products
during the peak of the production season for use during the

off season are needed.

Resource [nventory

1.

Knowledge of sheep and goat numbers, productivity and economic
contributions of small ruminants to the family, community ar
the nation is limited. Therefore, planning decisions relating
to small ruminants are often based on subjective assessments,
persanal biases and faulty conventional wisdom. The only way

-

to provide needed cobjective Facts is through resource (animal,
human, land, reed and water) inventories and marketing studies.
Often, where the value of the small ruminants is obvious and
expansion is reccommended, the major constraint becomes the avai]-

ability ¢f sufficient numbars of improved breeding stock, for

example, the case of Barbauos Black Belly sheap mentionad earlier.

Technical Constraints

1.

Lack of adequate nutrition and sanitation arae two major con-
straints to biological productivity of small ruminants through-
out Latin America. Technoiogy is currently available %o resglva
these problams, howaever, *his technology is expensive. Mirginal
returns in most smaiinolder aperations may not Justify the invest-
ment in areas where aariet channals for cmall ruminant products

are poorly ceveloped.
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2.

Feed availability is usually in short sunply year-round in

arid areas and seasona]]y.in wet/dry areas during the dry

season (in wet/dry areas feed quality may be higher during

the dry season). This results in slower growth rate, periodic
body weight lassas, low reproduction rate and low milk production.
The financial values of the animals and thgir products are

often too low to Justify improving nutrié%on (through supple-
mentation or otherwisa) if this means greater financial costs.

Poor nutrition may be primarily dus to foor management of the
feed resourcas (n.g. overgrazing).

Overgrazing has jed to range degradation, especially by goats,
In the arid areas. The désire on the part of the producer

I

to have more animals (for loss insurance and prestige) ag
opposed to more Productivity is faciiitated oy the high oralif-
feacy of small ruminants which tan overrun available feed re-
sources before the producars (or planners) realize the effects.
Livestack water cevelopmant and techniques to contro) small rum-
Tnants are needed in most arid areas to aliow more equal spread
of grazing prassure.

Internal parasitism is widespread, particularly in the humid and
sub-humid regions. Merd health technical assistance from vetar-
inarians 1is usually not available or toc expensive for the small
producer. Mgt readily availabie diagnestic laboratories and in-
formation an herd hea’th Programs o small producers sat the stage

for serioys lasses from diseasn,
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5. Little effort has been placed in developing improved meat
and milk oroducing lines adapted to local environments,

The "Criollo" breeds haQe'evo1ved with little attention from
man. Adapted terminal sire lines with emphasis on size and
growth rate to slaughter and terminal dam lines with emphasis
on fertility and milk yield, especially for dairy production
systems would be useful.

6. Product harvesting, processing and preservation technology
need improvement in order to stabilize markets. Hide curing
techniques, for example, need to be improved at the point of
slaughter to prevent damage to skins and reduction in vaiue.

7. There is an apparent lack of qualified, interested personnel
and programs to provide technical assistance to producers in
all areas of small ruminant procuction. Teaching and training
programs iat all levels of production, particularly for the
small holder, must be develcoped and implementad if productivity
is to be increased. The smallholder, small ruminant production
system is a Tow risk, Tow investment, low production and low
retprn system. These factors limit productivity increases, but
any changes nust be considered in the 1ight of the smallholder's
special needs.

Potential Roie of Sheep and Goats
Opinions of nlanners and policy makers are shitting tcward
support of the smallholder and the irprovenent of their procuctivity
and wel!-being. Scme nolicy emphasis has been zlaced ¢n small rumi-

nants since they it well into most smallholder production systems.
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Also, the recent world Wide decrease in beef Profitability and
apparent increase in sheep and goat profitabi{lity has Caused many
individuals and instituticns to review small ruminant production
systems more favorably,

Emphasis on sheep and goats varies between countries and
government institutions. However, tha general 1mpressioh is that
where sheen and goats are of any socfo-economic importance, in
particular to the smallholder, qovernment Institutions arae begin-
ning to promote Programs for small ruminant preduction. Examples
of same of these programs in the desert and woodland range regions
include: (1) the Tlahualilo Goat Breeding Center near Tarreon,
Mexico; (2) the Hational Goat Research Centar at Sobral in the
state of Ceara, 8razil; (3) the escablishmant g~ §oat and sheep
experimental farms in the state of Pernambuca, 8razil; (4) the
establishment of hair SNeen experimens stations in the Yucaran
Peninsula (Mexico) by the Mational Livestock Research Instityta
and; {5) the Loma de Lecn Gozt Resaarch and Production Center in
Barquisimeta, Venezuela. Thase programs are expectad tp increase
production and procuctivity of shieap and gaats, hawever, scme ara
new and are in nead of Brpert guidance and tachnical assistance.

Sheep and goats ares the p imafy source of animal protein and
Income for the desert and wogdland range inhabitants Aty regional
small ruminant regram to eliminate one agp mere ofF the constraints
mentioned earlier hae the ootential of Coniiderably incressing

procduction, Arecuctivity and smallholder soCie-20namic well being.
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Because of the advantages of small ruminants (small, prolific,
Tow investment, etc.) they fit special niches in developing agri-
cultures including mixed crop-livestock smallholdings where they -
optimize feed, land, labor and resource utilization.

Production and productivity need to be increased in the desert
and woodland shiub areas where small ruminant products are in demand.
Kid meat (cabrito) in Morthern Mexico, for example, is in short
supply. The dairy goat industry has a potential for expansion
since Northern Mexico is the supplier of most of the cheese and the

nation's popular sweets (cajeta and candy) manufactured with goat's
milk. Juarez (1976)estimates that in the Tlahualilo herds meat and
milk production -can be further increased by about 48% by increases
in milking persistence, reducing reproductive failures and increasihg
replacement rates. [Le Andrade and Fduarde (1975) estimata that a
shortage or somz 9,000 tons of sheep and goat meat wiil occur in
Northeast Brazil by 1980 if present production practices are net im-
proved. This area is noted for the poor nutritional status of its
human population; in 1971 the urban population had a caloric and
protein deficit of 42 and 47%, respectiveiy (Anonymous - Dirigente
Rural, 1977). There {s indeczed, a dire need for acceleratad small
ruminant develcpment nrograns in this area.

Small ruminants are a major resource which will reward the
fnvestment of additional aid, effort, money and attention. Thougnt-
ful development of management ancd marketing systems to take advantage

sall ruminants is neaded if their

(g1

of the special attributes of the

potential is to be realized.
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TROPICAL SAVANNA AND FOREST RANGES

Tropical savannas are found in the Pacific Coast of Central
America, the Orinoco River basin, south of the Amazon River basin,
Eastern Colombia and Hestern Venezuela. The amount of rainfall in
these areas is varied (250 to 1500 mm annually) and several species
of grasées are found. Throughout Latin ﬂmer}ca the tropical
savannas have been traditionally used for extensive cattle ranching
1n the absence of alternative uses. In many areas, agriculturally
marginal lands (thin S211s with precipitition ( atween 500 and
1000 mm) are being converted to crop lands sometimes resulting in
erosion problems becauyse af inadequate fdnning technology.

T?op1ca1 forests are found throughout Cen:iral rmerica (Atlantic
Coast), the dmazon hagip and sections of the %razilian coast. These
aregs are of Jit-la ITpertance Tor 4razing undar their natural states
because of the Scarca harbhaceous vegatation and the prevailing hot and
wet conditions (1500 tn 10,000 mm precipitaticn). The tropical foreg:
areas that have been c¢laarnd ara- {1) placed under rlantation-typa
enterprises (cocna, rubber, tananas, etc.); (2) after the lumber is
harvestad, imoraved Pastures are establishad for Cattie ranching
~or; (3) farmed 5y smalihaiders for 2 or 3 sears and theg glanted o
Fasture or abandoned. fmallholder uncontrolied agricult%?a} praczticas
(slash and bur praocess ), however, have often resulted fﬁ erosion and

other damages to tropical forests after the land is abandoned.
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Livestock Production Systems

Sheep and gcats are not found in large numoers in thn tropical
savannahs. This can be exp]a1ned in part by the land tenure system
(large, private landholdings); the traditional preference for cattle
raising; unknown demand; and the largely undeveloped market and
infrastructure to merchandise sheep and goat products fn many of
these remote areas. In the drier Colombian savannahs, for example,
small flocks of hair sheep are occasionally kept in cattle ranches
as a convenience source meat.

Where small ruminan®s are kept in the tropical forests they are
in association with smallholders. The production syétem is primarily
extensive. Loose animals feed on roadsides, ditches and crop residues
during the day and are penned at night. A more intensive system,
tethering, is also practiced, particularly in the Caribbean. This
system efficiently utilizes feed resources and pravents animals from
damaging crops and gardens. Tethering 1is particularly suitable to
Situations where small ruminant production is not a full time operation
and where the avaiiable land does not permit large scale production
(Devendra, 1977).

The tropical, lower montane dry forest includes rolling uplands
reduced to natural grasslands after centuries of woodcutting, seasonmal
grain cultivation and cattle and sheep grazing (Ho]dridge. 1967).
These areas located in the Ances “ountains (for example, the states

of Cundinamarca and 8cyaca in Col.umbia) have bean traditionally the
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suppliers of wool for use in crafts, blankets, ponchaos, etc. The
productiop systems are varied byt the most widely used are the
extensive and tethering systems. In Colombia, for example, small
flocks of sheep are Seen grazing on roadsides, ditches, etc., as
well as tethered she2n on smal] family plots. The majority of tha
sheep are kept by sma]]ho]ders'in 2 mixed crop-livestock system.
The avérage size of “he flock ranges from 5 to 10 head commonly
tn landholdings varying from 1 to 10 hectares {(Ministerio de
Agricultura - 1974). Sheep supplement the family income as a readily
available source of cash in times of greatest need. Waol is the pri-
mary product; it iy usually spun by the women and s0ld at local mar-
kets. Lamb and/or metton 1s a secondary pProduct and is popular
during holidays and fastive occasions.

The native or 'Criollo" sheep predeminate in the tropical
lower montane dry, forust areas. Over 70% of the Colombfan natignal
flock is made up of "criollo" sheep (Morales, 1977 - personal commun-
ication). The reparted average mature body weight and wool production
of these sheap under experimental conditions is 32.2 kg and 2.1 kg,
respectively (Instituto Colombiano Agropecuario, 1977). Wool from
"ertollo” sheep are used in crafts and carpet making bacause of its
Tow quality. Exotic snean intfoduced to Co]omb?a (probably less
than 2% of the population) incluyde Romney Marsh, 8lack Face, Corriedale,
Rambouillet, Chevig* and others. These sheep are presently at various

degrees of adaptation to the local conditigns.
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Constraints to Producticn

Most of the constra1nts to production affecting the desert
and woodland shrub 1isteq earlier apply to the tropical savannahs
and forests but the relative importance differs. The most critical

constraints are listed halow,

Socio~political Constraints.

1. The tropical savannahs have been traditionally extensive
cattle raising areas. ?urthermore, cattle meat and milk
are preferred cver sheep and goat meat and milk.

2. There is little interest and knowledge on the part of
pianners and livestock producers on the importance of smgll
ruminants as a source of meat.

3. Theft is a serious constraint to small ruminant production.

Often, the most desirable animals are stolen.

Eonomic and Marketina Constraints

The constraints discussad earliar for the desert and woodland
shrub areas apply also to the savannan and “orest areas and need
not be repeated. dowever, the following constraints must be emphas-
ized.
1. The marketing infrastructure i rudimentary.
2. The econcmic feasibility of raising hair sheep in the tropical
savannans is largely unknown aithough scme advocate *he Suit-

ability of these areas Tor ccamercial ifeen rearing,
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3.

In areas where wog!l s oroduced there are no fixed wool
quality standards or marketing systems tg provide incentives

for- high quality products.

Resource Inventory.

1.

Small ruminant praduction inventories are needed to facilitate
development of effective public palicy.

Communications ang coardination amongst the puslic and private
seciors in the development and implementation of livestock pro-

grams 1s limited and should be expanded,

Technica] Constraints.

1. Parasitism and other major diseases are limiting factors

-

‘to mall ruminant nroduction in the tropical savannah and
farsst areas. [n higher rainfall ireas, hair sheep appear to
be «isceptible to “nternal parasice infestation and *g foot
rot (althcugh there are ciaims that scme breeds ara resistant
to these afflictiony). dealth tecinical assistancas is seldom
available or is tao axpensive for tie small producar,

Research 15 needed in the areas of forage production and crop
residue and Crap by-oroduct utilizatian to establizh effactive
nutrition programs.

Technieuzs 1In product harvesting, processing. nreservation and
transportation need improvemant in order to maintain the quality
of the produc*.

Flooding 1imits ahility of small ruminants to graze; high rain-

7¢
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5. Teaching and training programs at all ievels of production,
particularly directed to the small producer, need to be developed
and " implemented.

Potential Role of Shezp and CGoats

In general, the present potential for small ruminant production
in the tropical savannahs and forest areas is largely unknown primarily
because of the above mentionea constraints and the traditional prefer-
ence for cattle ranchinc. Sclutions to these problems require a great
dezl of thought and sufficient economic ana production data, which in
most instances do not exist.

The drier tropical cavannahs, however, present an opportunity for
development and adaptation of hair sheep production systems. Generally,
hair sheep pertorm adequateiy in areas where rainfall does not exceaed
800 mm, average temperature ranges between 25 and 30° C and altitude
does not éxceed 1000 m (Bautisca, 1%77). Vast areas ir Colombia (the
Tolima, Huila, Atlantic Coast) and Venezuela (Venezuelan Plains) meet
the above regquirements. Because of the praximity of these areas %o the
Caribbean, there 1s a potential Vor development of export programs for

sheep meat. Tne Caribbean is deficient in shesp meat; in 1874, for

example, imports of ¥resn sheep meat reach 5,354 tons valued at 8.7 million

U. S. deoliars (FAQ Trade vYeertook, 1972). Such programs, however, would
invoive: (1) economic analvies of sheen production; (2) development of
production systems at smaiiholder and commeccial levels; (3) develcpment

of marketing systers ang; (1) implementing naticnal sanitaticn preorams
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(such as hoof and mouth disease. control) so that fresh meat can be
placed in the world market.

A major opportunity exists also in the integration of small
runinants, particularly sheep, with plantation crops. This system
is presently practiced with cattle in some areas of Brazil and the
Car%bbean. It is believed that hair shesp will fit this system well,
particularly in the Ciribbean whera sheep meat 1s a preferred food
Kirby (1976) recomznds the system of grazing sheep and cattle under
immature low-density soft-i-ued plantations for fmazonia (Brazil).
He indicates, however, that environmental and market conditions and

&
9

cultural preferences favor beef cattle in this arez.

+

Another major ounartunity for smal! ruminanpt production {s to
increase intecration with smal!holder.agrfculture. Small ruminants
under this system contribute to improved foed, land and labor
utilization and supply the much neaded animal orotein to the human
population. In the tropical lower mentane dry forest areas whers
woal sheep are rearad primarily by smallholders preduction is
constrained bv poor feading orictices, uncontrolled breading and
Tack of a market “nfrasoucoure for cormmertiaiization of wool,
'Coldmbia, for exapie, nust implement programs directr. foward the

elimination of the above canssraintz ip grder Lo increase internal

5

wool productizn and reduc Targe inoorts. Colembia's tortal waol
imports amounted to 15 million U. $. dollars in 1974 (FAQ Trade

Yearbook, 1971).

[1I-32



47

RECOMMENDATTONS

General Recommendations

Latin America has tremandous re.ources yet to be tapped.
However, the rapidly expanding human population and increasing
fmmigration from rural to urban localas nas created a number of
related problems. Som: of tiase probiems and the potential contri-
bution of small ruminants in their salution are:

® Nutritional inadequacies For poar urban dwellers,
especially children, and attencant health problems
are widespread. Increasing availability of meat
and milk would have obvicus benafit, Dairy goat -
systems provide tcth and are adaptabie to Tow in=-
put management (e.g., the African village goats).
Diseases, such zs oruceliosis, wnich can have g
major impact cn humen health are a serfous problem
of such systems.

o0 land degrada-ion due 'n overgraring and/cr faulty
cultivation sractices reduce bath subsistance and
commerciai value tc producer anc, ultimately, reduce
availability and increase cos: of foor for urban
-Pesidents. mall ~uaiinants do have a role o play
in improved znagement of grazing and cultivated

lands including ut [izatigr o< Crop residues. For
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example, managed concentratign of goats has been an
effective means of brush and regrowth controj. Loose
herding, tethering and cut and carry feeding systems

for small ruminants are methads of converting forage to
dasirable animal Products which fit well where Intansive
1abor'requ1rements 1s not a constraint. Many countries
are embarking on national reforestatign programs in
efforts o 1 mit major ecological damage (erosion, water
pollution). However, whera ponulation continyes to in-
crease and “ood and inceme shortages ex1sts, successfyl
reforestation requires continged food praduction, Graz-

fng emall riminants (shoep, if goats damage seadlings and

n
(77}

younag trees) i nelo contpn? competing plans speci
and provide foad and income.

Land tenure and rnaw Jand development policies nead tg
take more coenizance of =he smallholdar's primary goal
of survivai anc risk minimization. Small ruminants Pro-
vide a Tow frriestmens, low risk  alternatiya food source
whiia UTiTizi0g otherwisa wasied faed resgupcor Their
manure serves as Fartilizar o improve Crors.

Recognition aof sne “etential contritytions oF small rumia
Pants and encouragement of “heir increased utilization
will be most effactiva if fmroved stocks are avaiizple,

For example, hair shaan dh0ear well adagtad <0 Mmany humid
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tropical and sub-tropical ecosystems. Some types are
noted for prolificacy; most are noted for their ability
to survive in unfavorable environménts without much
attention. Potential does exist for improving turno“f
through better nutritional and health management and
selection for growth rate. However, development of
these improved management techniques (including their
economic evaluation), importation and characterization of
Improved genetic stocks and muitipiication of inproved
stocks must be accomnlished on a large scale before they
can be mace avaiiable to producers.

One oF the nore obvious needs throughout Latin America is for
increased communications among planners, institutions ar : scientists
interested in small rmminants. An effective way to bring this about
1s through international worksnops that would allew discussions of
problems and joint formulation of solutions to common oroblems. These
workshops are also ideal vehicles for disseminating scientific work
carried out at the varicus institutions throughout the Region.

Tne major program area needs for steep and goat production in

Latin America can be broadlv cateqorized under ..o following sutheadings:

Resource Survey and Analvsis - In most cases there is little documented

information available 0 sianners and policy .akers with regard to
availabie =mall ruminant resgurces, Jevels ¢f productivity, advantages

and disadvantages specific to loca. production environments. € smal)l



ruminants are considered at all in agricultural development plans,
planners generally must rely on subjective opinions, sometimes
biased by limited negative experiences or hearsay. For the most
part, little is known about the potentials for improving smallholder
productivity. In many regions, small ruminants and smallholders are
a common combination, often fnvolving the grazing of unfenced
conmon iands, forests and non-agricultural lands (roadsides,
urban areas). Contributions of small ruminants to subsistence of
poor families are usually not adequately assessed. AJ] these factors
contribute to inadequate planning to raise the productivity of small
ruminant production systems.

In some Latin pmerican countries ;he produ-tion envirpnment
is well suited tg sheen and goafs; yet, these species ara of trivial
importanca, Faraguay {s such a country. The few sheep and goats 1in
Paraguay oroduce for the heme market with only a limited yrban market
availabla. Consumption of - gepmeat (0.5 kg/capita/year) is very low
relative to beef (32.4 <g) or pork (16.3 Xg). The active USAID
supported smallholder auricultural develcement proearam in Paraguay
concentrates on czttle, swine and povliiry. One reason “or rhe
Timfted attention %o shean and goats in Paraquay is that th1e people
are poor (3551¢ GNP/canita), thern remains abuncant land for agricul-
tural development. Arother reason s thas there are no traiped
Paraguayan prafessicnals with rarticular interest or <nowledge of

sheep and gcats. Far 2xamcle, the Yationa] Lnivarsity 1ists a sheen
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production course in its Annual Service curriculum. This course
has not been taught because oF lack of qualified instructors.

Opportunitfes do £.7st to expand shcep and gdat broduction‘
in Paraguay. The first step woulc be to develop a small base of
professionals trained with special emphasis on sheep and goat pro-
duction. These professionals would then have a vested interest in
identifying opportunities and implementing programs involving sheep
ancd goats. Their presence w#ill be an incfeasing]y valuable re-
source as the Paraguayan population increase, urban and export
markets develop &nd the contributions ¢f sheep and goats are more
generally recognized.

Increased Emphasis on Sheep and Goat Proarams - Programs to improve

sheep and goat production :n the Latin American tropics are relatively
new. The Tlapualilo Goat Creeding Center (Mexico) and the Loma de

Leon Goat Breeding and Production Center (Venezuela) were founded in
the mid-1960's while the hair sheep experiment stations in the Yucatan
Peninsula (Mexico), the National Gcat Center in Ceara (3razil) and

the hair sheep breeding ranches in Pernambuco (Brazil) were astablished
in éar]y and mid-1970's. Although progress has been made at these
fnstitutions, there is nead for in-country and external support

(technica® and Financial) to accelerate sheep and goat programs.
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Countries that have established training institutions ang research
facilities (Colombta, for example) must re-evaluate theijp national
small ruminant programs in the light of the recant worldwide in-
crease in the profitability of sheep, the animal protein and fiber
requirements ¢f tha population, the soclo-economic wal] being of
the smallholder and the efficient utilization and conservation of
resources,

Development of Orqanized Marketing Proarams for Sheep and Goats.

The lack of organized marketing systems for sheep and goats and
their producte in the Latin American tropics 15 widespread. Al-
though tha estimated Regiona] Ner capity consumption of lamb/mutton
and goat meat is low cempared to beef (Taple 5), it is falr that an
organized marier structure would make sheen and goa: Araducts more
accessible tg tha tonsumer and perhaps encourage transfers tp de-
Flclency areas. Fo.- examole, the Yycatan Peninsula in Mexico has
the potantial ¢y increased hair sheeo production 0 supply Mexico
City, however, srezent fMarkating practicas oreclude this obpartunity.
Countrics wish :radftionaIZy large- numbers of sheax and
develgpad marhaeig InFrstrctyre o &porting cattly (for example
Argentina and Uruguay) sheyld ook fntn the econcmic faasibility of
establishing MArketing systams for the exportation of lamb and/or

mutton to deficiant Areas such as the Cariboean. Qrpep potential impy ¢

i

markats include =ha . 5., Zuroge and Midgla Cage *1 CPEC Cauntrias: now-

Fe
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ever, cocmpetis-on ‘or these markets frem AUStratia and Yew Zealand wil

be very Strong,
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Jable 5. per caput beef and veal and mutton and lamb consumption - base period 1964-66 average

- R/¥r. fCaput Kg/Yr. /Caput
COUntrx___“_‘_‘___VBQPE“_ _Hutton/Lamb Country Beef Mutton/Tam

l
!

Costa Rica i6.2 - Argentina 68.1 6.2
El Salvador 6.7 - Bolivia 8.3 4.4
Guatemale 7.7 - Brazi) 17.5 0.7
Honduras 5.2 - Chile 17.2 2.9
Hicaragua 11.2 - Colombia 20.6 0.2
Mexico 7.2 1.2 Ecuador 8.5 2.1
Panama 19.3 - Guyana 5.6 0.1
Cuba 22.1 0.1 Paraguay 31.5 0.5
Dom. Rep. 7.5 - Peru 8.3 3.6
Haiti 2.7 0.9 Surinam 4.1 -
Jamaica 8.2 1.5 Uruguay 79.6 18.4
Puerto Rica 10.6 - Venezuela 18.0 0.2
Trinidad 4.5 G.8

Source: FAO. 197]. Agricuitural Commodi ty Projections - 1970-80.



Specific Recommerdations

Specific programs that have

been identified as having signif-

fcant impact in sheep and goat production and productivity on a

regional basis are 1n the genery
and managment training; brush co
systems for smailholdar ang use

programs  These projects are de

Goat Cafry QOoeration apnd Managem

I areas of: dalry goat operation
ntral; mixed crop-small ruminant
0¥ small ruminants in raforestation
scribed in some detail balow.

ent_Training Centar: Prasently,

there is very Titzle expertisa |
ductien and management yndor axt
view ¢f the Targe numbers of sma
production throughauyt the Region

program in dairy coat oreduction

(]

mended in an area where the dair
The general cbjestive of
goat operations and Tanagement &

ducers in adjacen* areas; [72) op

noLxtin Amersca on dairy goat pro-
snsive or intensive conditieons. In

Tlholders that are involved in goat

the eg

(r
$id

, blishmant of a training
g manacement training is recem-

7 g0at industry is developed.

the oregram s to estapiish a dairy

m2ining center to: (1) train pro-

¥in trafners Trem o other ar2as within

Latin America ape: (3) orvide experinnce ang trafning to scientists

2 " -~ /e ia o
from Latin Anerica LG othay coy

goat praduczion.
A suggested loca*fon for
commercial craocuction is the Tla

g Caprina Tiahualilo) 1n 7
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3
-
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o

-

Was astablished 10 YRArS doo throuc

Cradit Zan< (2anco “o oradiss Au

.

ntries in the werld) invelved in dairy
a triining center oriented to nodern
hualilo Goat 3reeding Conter {Centrsy ce

Tahuatiio, fuirango, Mexico.

rall. Pracantly, % is a major dairy
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goat development ~-demonstration project and a source of superior breedin
stock for local producers. Some 2500 does of six breed types (Saanen,
Toggenburg, Alpine, Nubian, Granadina, Criollo and Criollo crosses) .
are now being riechanically milked. This successful demonstration of
improved dairy breeds under i1tensive, totally confined management
systems nas st -mulated the development of similar (but smaller scale)
goat dairy operations at & "ejidos" (cooperative producer associations
associated with land redistribution pPrograms in Mexico) and several
private enterprises in the area. These operations appear to be
financially successful, however, individually owned goat dairies

are usua11y.integrated with some other kjnd of agricultural activity -
mainly cash crops.

The success of goat dairying in Northern Mexico is largely due
to the availability of a stroig, well established market structure and
processing facilities for goat's milk and meat. Although some seasonal
variation in production occurs, the processing and storage facjlities

are sufficient to provide somewhat constant flow of products.

Biological Control of 8rush

The forage production potential of many of the world's rangelands

are limited by the presence o” heavy grcwth of brush. The presence

of brush is often, but not necessarily, a consequence of long periods

of overgrazing in which perennial native grasses have been replaced by
irnuals and heavy brush. Regordless of <he Ciuse, the cure practiced

i developed countries of bruth clearing and control by fire, herbicides

and/or heavy equipment is often too expensive for yse in developing
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countries, Rising concerns about the adverse environmental effects
of heavy use of herbicides cast further doubt on their potential
users.

Brush clearing, when practiced in developing countries, usually
1s done by fire and/or machete. The newly cleared land may be cropped
for a few years, but Taw soil fertility and unfavorable rajnfall’
patterns in many tropizal reqions lead to establishment or pastures,
often using introduced grasses and Tegumes. These ‘mproved pastures
yleld substantially higher animal offtake per hectars. The principal
problem is that of undesirable competirive vegatation types, esvecially
sprouting shrubs which can produca regrowth thicker than before clearing.
Even whera. it is Tinancially feasihle initia’ly to clear Hrush, the
continuing costs of centroliing regrowth ray he financially infeasible,
espectally when fhe riciag casts of nand Tasor is not matched by rising
returns from anifmal procucts.

In such situatiors, fhe Trazing patterns and prefarences of

small ruminznts, estecially coats, of%er spacial ocportunities for

"biolegical ceniral” a7 undesirable Srysh [Stodaart. Snich and Box,
1975). The racutation for arewsiag 0 Drush and shroov by goats is well

established. To a Tessar extent, sheap (especially, nair sheep) are
noted for browsing.

.

The potentials for clearing derse Lrush stands (e.qg., the

J

"catinga” of Morthmast Srazil) Sy controilad cvergrazing with qoats

deserve 2<diticnal study.  Centrol by Tancing or close herding will
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be necessary to cause severe damage and destruction tg the brush,
Otherwise, goats well known for their selective grazing habits will
pick and choose the better quality plant parts and, probably, do Ilittle
lasting damage. This technique to be successful must emulate the un-
planned, undesirable, but effective overstocking of goats in other
parts of the world which has brought them the reputation of "destroy-
ers of the forest". An obvious impact on the success of this approach
is the type of growth of the brush or shrub. Trees and tree-like
brush species with a high .anopy may not be affected unless the goats
eat the bark.

Control of regrowth by goats (and, perhaps, sheep) seems to
have even more obvious potential. This practice has been successfu)
in trials carried out in Tanzanie (Staples, et. ai., 1942; Hornby,
et. al., 194C). the United States (Magee, 1975; Merrill, 1975; Stein,
1970; Taylor and Merrill, 1975) and elsewhere. Experimcntal plots of
improved forage/lequme pastures on cleared “catinga" on the EPACE
station near Quixada, Ceara, Brazi) exhibited clearly the beneficial
effects of using goats %o control brush regrowth. Systematic evalya-
tion of alternative grazing systems using goats is needed. For example,
is it best to graze cattle or sheep and goats simultaneously or to
allow catt.e or sheep first choice en the pas:iure folleowed by guats in
order to increase the grazing pressure on undesirable species. Obviously,

controlled management is the bey.
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Results of this type of experimentation should be readily trans.-
ferable. However, it is j relatively sophisticated multidfsciplinary
research problem. Ye:] qualified scientists and well contrelled ex-
perimental environments ara required to plan and 2xecute research
yielding unambiquous resylts. Obviously, tha best research conditions
will be those whera the problem is already nresent. Two locaticns in
Latin America which meet these requirements were observed - doubtless
many other similarly qualified locations exist n Latin America and
the rest of the world. Thess two locations are the previously men-
tioned station in 8raz<] and the IMIP station "Las Margaritas"

in the state of Puebla in Mexico.

Mixed Crop-Smalil Ruminant Production Systoms for Smallholders

The typical smalinalder operation is subsistenca arfented, low
investment, low riss<, low producticn and law return. The amphasis is
on lTow risk, accomplishad by spreading investment of land and labor
over several food crops. Smali rurinants using either the tathering
or cut and carry faeding technicues of<er i1 opnortunity for converting
Croo residues, weeds and jrazing on nonarable land areas into animal
products for Tamily use and 1imited cash inccme.  Cattle on the other
hand recuire a substantialiy Ggreater financial investmant per head
(with more sericus potential losses if gne dies) and often produce
both milk and meszt In volumes creater “han needed for family yse.

This extra meat and Mtk ceuld Se scid, nowever, many smallholders

are isolated and do not have rady access ‘g commercial market
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channels.

The potentials and problems of combining multiple cropping

- systems with srall ruminants require careful evaluation before

these systems snouid be carried out in cunjunction with an in-
stitution that has the frcilitiecs and preferably on going résearch
in multiple crop systems. A iikely candidate for carrying out such
a program is Centro Agronomico Tropical de Investigaction y Ensenanza
(CATIE) at Turrialba, Costa Rica. CATIE was founded in 1973 by
Costa Rica and the Institutio Interamericano de Cienicas Agricolas
(1ICA). CATIE is based n the facilities formerly occupied by

IICA prior to moving to San Jose. Prior to 1973, these facilities
housed the héadquarters staff of IICA and the tropical agricultural
research and training faculties. Training emphasized postgraduate
(Master's level) study and research. Students came from most Latin
American countries; many of them now occupy pasitions of influence
in the academic and governmental p}ograms throughout Latin America.
Most of the livestock emphasis was (and continues to be) on cattle,
both beef and dairy.

CATIE includes three major divisions - agronomy, forestry and
livestock. Institutional research focus is on smallholder agriculture
and on reforestation. The agronomy division has an active and success-
ful research project on multiple cropping systems, involving beans,
corn and cassava. The livestock division has developed a mndel
demonstraticn catile dairy for smaliholcers; other versions of this

model are bSeing established at two otrer locaticns in the Caribbean
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coastal plain area of Costa Rica.

[ncorporation of Small Ruminants in Reforestation Programs

A research program dealing with the incorporation of small
runinants in reforestation pPrograms is recommended. This program
1s also suggested to be carried out 1n conjunction with CATIE be-
cause of their involvement in reforestation programs. Costa Rica
and other mountainous countries throughout the developing world
share a common environmental problem caused by the "slash and
burn" techniquas used o clear forests slopes for cropping. = High-
rafnfall and common cultivation practices combine to erode rapidly
the thin soils. Two, three, rarely more, years of adequate crop
yieids and then the smallholder must clear new, more fertile lands.
The remaining eroded slopes continue to pollute streams and contribute
to ecological imbalances. Reclamation of damaged, eroded slopes by
reforestation is difficult in itself; development and application
of practical technology 1s a major thrust of the CATIE forestry
division. However, longterm success of this program depends on
resolution of a s=ill more difficuit problem - providing a means
for- the smallholder to support his family without contiduing the
cropping techniques which originally caused the problem.

Small ruminants in the reforested areas wculd provide both food
and {fncome, conceivably, they could be symbiotic by centrolling re-
growth of plant species, such as grass, weeds and shrubs, which ccn-

pete with the seedlings and young trees for scarce nutrients. Small
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ruminants would be less likely than cattle to cause soil compaction
and physical damage to trees by stepping, leaning or rubbing on them.
An obvious potgntia] problem is damage to seedlings and young trees
if small ruminants were to eit all or essential parts (e.g., bark)
of the trees. Goats, in par:icular, have a reputation for causing
such damage. Among the objectives of needed research are the
following:
o Taste and preferenc: studies with small ruminants
to see what parts, if any, of seedlings, young trees
and mature trees they will eat, especially when
alternative feed sources are available.
o Comparison of contro]]ed grazing'techniques, such as
tethering and cut and carry, with free herding to

evaluate labor requ-rements and animal productivity.

I11-47



‘éﬁf

BIBIL.IOGRAPHY

Anonymous. 1977. Caprinos e Qvinos, Criacoes ideais para o)
poligono das secas. Dirigente Rural, XVI:9:6-18 (Brazil).

Banco Nacional Agropecuaric. 1971. La ganaderia Caprina -
Importante recurso ganadero. Banco Nacional Agropecuario,
S. A. Mexico, D. F.

- Bautista, R. 977. Oveja africana. Temas de Orientacion
Agropecuzria (Colombia). No. 175.

Berruecos, J. M., M. Valencia y H. Castilla. 1975. henetica
del Eorrego Tabasco o Peliquey. Tecnica Pecuaria en Mexico,
,29:59-65.

de Andrade, T. 4. a. T. M. Eduardo. 1975. Possibilaidades da
Caprinocultura e ovinocultura 4o Nordeste. .Banco do Nordeste
do Brasil, S. A. Fortaleza, Brisil.

Jevendra, C. and M. Burns. 1970. Goat Production in the Tronics.
C. A. B. Edinburg, U. X.

Oevenara, C. and M. Chenost. 1973. Goats of the West Indies.
Z. Tierzuchta. Zuchtgsbiol. 90:83-93.

Bevendra, C. 1975. Biological ef¥iciency of milk oroduction in
dairy goats. World Review of Animal Production. XI:1:46.

Devendra, C. 1975. Sheep and goan production in Guyana.
L. Tierzuchtg. Zuchtgsbiol. 2:305-317.

Devendra, C. 1977. Sheep of the liest Indies. World Review
of Animal Production. XIII:1:.1-38.

Empresa de Pesguisa Agropecuaria dc Ceara. 1976. Relatorio dos
dctivadades. Referente as perioda: Aqosto 75 a2 Cezembro
76 - Projero Caprings e Qvinags. Ceara, Brasi?,

FAO. 1969. Instituto Veterinario de investigaciones tropicales
¥ de altura. Informe Finai - General. Vol. I. Rome

FAG. 1974, Trade Yeartook.
FAO. 1974. Procuction Yearbaok.

FAO. 1977, Agriculzural Lermedit, Projections - 1970-1980,

[I1-48



Holdridge, L. R. 1%67. Life Zone Ecology. Tropical Science
Center, San Jose, Costa Rica.

Instituto Cnlomb ano Agropecuario. 1975, Programa de ovinos.
(mimes 7 pp. '

Juarez, A. 1672, Ganaderia caprina inteasisa? Algunas
consideracinnes. IV Congraso Nacional de Medicina Veterinaria
y Zootecnia. Cuorm ravaca, axico,

Juarez, A. 1976. Goat Productisn in Mexico. In: The Role of
SHeep 1"ﬂ Geats in Agricultura) Development. Proceedings of
Vorkshop he'A at Winreck Intarnationa] Livestock Rescarch and
Training Center, Yorrilion, Arkansas., . S. A.

Juarez, A. 1972, 1a ganaderia caprina comn factor de desaroilo
en las zonas aridas. Raunion sobre la cicncia y a1 Hombre-
"E1 Desarroln ¢ las zonas Aridas”. Simposio Especializado
No. Z4. Mexico, D. ©.

Juarez, A., E havez y M. Forat. 1975, La alimertacion del
ganado caprino.  Simposio de Actualizacior sob~e Nutricion
y Alimentacion de Yas Zspecias Pecuaria. daxice, 0.°F,

r
“
-
t
-«

Juarez, A., Jo Luraco, T Vezauoez v M. Tpegt. 1974, Alounas
considaracicras oreliminares sobre el cempartamianto del
ganadz caprine en estabulacion. [I] Seninario Nacional de

Cvinas y Cameinos. Maracay. Veneruela.

Juarez, A. y T. Yazauez. 1977, Algunas caracteristicas de la
curva de iaciacion en cabras estabuladas. 1V Congreso Hacional
de Medicina yotarirawia ¥ ~gotechnia.  Cuernavaco, Mexico.

Juarez, A. y £. Vazovez. 972, Alaunas eractos de la supplementaci n
? o R z
aon sorge antes v de:mqe: del nerto en cabras astabuladas. [V
Congraso Nacin de Medicing Vetsrinaric v Zootechpia

Cuernavaces, texice,

iminar de las causas
wiado. ¥ Reunion Anual
ecuarias. Mexico, D.F.

Juarez, A. y £, Yarouez. 1973, Thamen pra
de mortalidad an e nanzdo canring esta
del Instituto Saciane! de tovesticacian

Juarez, A., C. Varqguez y R. Galan. 19 3. Cornortamientc Feoroductive
en ganada 2suabuiade. X Seunicn dpnal rPT Instituto Naciona)
de Investicacionaes Pecuarias, “ev:c:, 0.



Kirby, J. M. 1976. Forest grazing - a technique for the tropics,
World Crops. November/December: 243-25;.

Magee, A. C. 1957, Goats pay for clearing grand prairie range-
lands. Texas Agricultural Experiment Station. Miscellaneous
Publication 206.

Merrill, L. 8. 197s. The role of goats in biological contrcl of
brush. Beef Cattle Sci. Handb., 12: 372-37¢

Ministerio de Agriculturs - Republica de Colembia. 1974. Programas
Ganaderos. Bogota, 0. E.

Morales, N. 1977. Personal communication.

Pastrana, R., R. Bautista y N. Morales. 1974, E1 gobarro infeccioso
de Tos ovinos. Instityuto Colombidane Agropecuario. Baletin
Didactico Mo. 2.

Patterscn, H. C. 1976. The Barbados Black Belly Sheep. Ministry
of Agriculture, Science and Tecknology.

Staddart, L. 4., A. D. Smith and T. W. Box. 1975. Range Mznagement.
Third Ed. McGraw-Hill, New York. '

Stoin, H. R. 1970. “antrolling brush with goats. Ark. Farm Res.,
19(4):12.

Taylor. C. A. and L. 8. Merril.. 1975. Econemic Ccmparison of Angora

and Spanish geats for brush control. P. R. Texas Agric. Exp. Stan.,

3341:55-56
Valencia, M., H. Castillo y J. Berruecos. 1975. Reproduccion y

manejo del Lorrego Tabasco o Peliguey. Tecnica Pecuaria an
Mexico, 29:86-72

I[I-50



s

Round Table on the Tabasco or Peliguey Sheep - Abstracts of the
following papers:

Arroyo, D. Evaluacion de la capacidad de carga en pasto Guinea con
borrego Tabasco o Peliquey en Playa Vicente, Veracruz, Clima Am.

Barrios, Z., et al. Control de namatodos gastroentericos en borregos
Tabasco o Peifquey en clima tropical Aw.

Castillo, H., et al. Ccmportamiento reproductivo del borrego Tabasco
0 Peliguey mantenido en clima tropical.

Castillo, H., et al. Cambios en la eficiencia reproductiva (70-73)

en un hato de borrego Tabasco o Peliguey mantenido en semiestab-
ulacion en tropico mexicano.

Cutberto, J., J. M. Gonzales y J. M. Berruecos. Factores geneticos
y ambientales en el crecimiento al destete del barrego Tabasco o

Peliguey.

Cutberto, J., J. M. Gonzales y J. M. Berruecos. Analisis de alqunas
caracteristicas fernotipicas del borrego Tabasco ¢ Peliguey.

Ortega, I. V. Efecto de la ascersion de tiabendazole 2n el pasto
sobre la productividad de borregos Tabasco o Peliguey.

Ortiz, G., J. M. Zorrilla y H. Merino. Estudio preliminar de
requerimientos proteicos y energeticos de borregas Tabasco o
Peliguey er gestacion.

Torres, M. Procuccion Je carne de borrego Tabasco o Peliguey en
pastorec d2 zacate Ferrer y Guinea en Tizimin, Yuc. Clima Aw.

Treveno, M. Pruebas de aceptacion de plantas forrajeras y aumento
de peso con borregc Tabasco o Peliguey en Hueytamaico, Puebla,
Clima Af{c).

Valencia, M., J. M. Berruecos y F. Salinas. Carzcteristicas de la
canal del borrago Tabasco o Peliguey.

Valencia, M., E. Salina y J. M. Berruecos. Evaluacion de la fertilidag
del borrego Tabasco o Peliguey en Yucatan.

[11-57



The following are papers frem the Estacion Experimental £] Cuji,
Barquisimeto, Venzuela. It is unknown at this time whether or
not these papers have been officially published nor tne date of
publication:

Castillo, J., 0. Garcia y L. Figueroa. E1 Mestizo Toggenburg x
Criollo. I Crecimiento de cabritos.

Castillo, J. Alimentazion del ganado caprinas.

Castillo, J., 0. Garcia, N. QOsal y M. Aranqu. £ mestizo Alpine
X Criollo I Crecimiento de cabritos.

Castilla, J., 0. Garcia, A. Camacaro y M. Arangu. Estudio
comparative del crecimients de cabritos 1/2 Nubian -- 1/2 Criollo
¥y 3/4 Nubian -~ Criollo.

Castilla, J., 0. Garcia y N. Osal. E1 Mestizo Nubian X Criollo. I
Crecimiento de cabritgs.

Garcia, 0., J. Castillo, F. Peraza y N. 0sal. Estudio del cemportamiento
reproductivo de cabras Criollas, 1/2 Mubian - 1/2 Criollo y 1/2
Alpino - 1/2 Criollo en el Campo Experimental ¥y de Produccion de
Caprinos Lome de Lson. .

Garcia, 0., y F. Peraza. Mota preliminar sobre la nroduccion de Teche
de cabras Criollas y Mestizas en aj campo excerimental v de
produccion ce Caprinos Loma de Leon

Garcia, 0., J. Castillo, N. Osal y F. Peraza. Informe preliminar sabre
el estudio del comporta:ianto en el ambiente tropical de cuatra
razas de caprinos importados.

Garcia, 0., J. Castille y C. Gado. Situacion actual de la ganaderia
caprina en Yenezuela

Rojas, J., v L. Sancher. tilizacion de altos niveies de pulpa de
naranja y urea en.raciones - para cabras en pastareo.

[TI-52



AFRICA



v

SHEEP AND GOAT PRODUCTION IN AFRICA

| Afrfca is a continedt of'tremeﬁdohs‘contrasts - in- its
people and their 1jfe styles, in its natural resources and thair
uses, and in the types of agriculture and livestock production
currently practiced. Although mineral and o1l wealth, tourism
and other industries are important to certain countries, agri-
culture and livestock production are the 1argest'contributors
to the gross national product of a1mosf d]f countries in Africa,
and provide the livelihood for a majority of the people.

The total land area in Africa is 3,000 million hectares w:.h
abproximate1y 842 million hectares as permanent ranges and pastures.
Due to increasing human population pressure, a Targe portion of the
land resources of Africa are being severely abused. Medium and low
potential lands are being settled and cultivated with little hoﬁe
for success, and the results are increasing erosion due to the
destruction of natural turf and forest cover, Pastoralists, due to

both increasing population pressure and to being forced further into

the lower potential lands, are severely over-grazing most of the

range lands. At the same time, 1t is estimated that more fhah oﬁe-'
third of the continent is underutilized due to tsetse fly infesta-
tion and other disease problems that prevent inhabitation by human
and animal populations. These are in many situations the lands with

the highest production potential.
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African ecosystems and range types encompass all of the major
écozones and range types outlined in the pravious section. On a
broad scale, these range from the Mediterranean zones of North Africa,
the Sahara and the sub-Sahara desert zones of Central Africa, The
vast tropical savanrahs of east ard south Africa, the high potential
highland zonss, and the humid tropics and tropical rain forests of
Central Africa and the Coast of West Africa. Broad descriptions are
dangerous, because abrupt changes in elevation, mountain ranges and
other factors often rasylt In dramatic changes in the ecosystem

within a short distanca.

Table 1 presents the 1961-65 average and 1974 estimates of
human and animai populations in Africa, and their relative percentages
to 197; warld totals. The }974 estimate of the human population of
Africa was 384 million, which was approximately 10 percent of the
world total, is represents an approximate 35 percent increase in
ten years, which has far axceeded the continent's incroase in food

production from crops, Hvestock and poultry.
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Table 1. Human and Animal Populations in Africa, and Their

Per:entage of Yorld Totals

Number Percent Percent of Livestoc

Item 1961-65 1574  Chanje  World Tota] Per Hum:

(000) (002) 2 : No.
Human Population 277,461 384,098 38.4 9.8 o
Cattle 116,294 133,380 14.7 11.3 .35
Sheep 96,685 115,252 1:.2 11.2 .30
Goats 104,111 111,591 7.2 28.0 .29
Buffalo 1,559 2,150 37.9 1.6 .01
Camels 8,413 9,410 11.g 71.0 .02
Horses, Mules, 15,270 16,078 5.3 13.3 .04
Asses

FAO Production Yearbook. 1974
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Basad on the 1974 estimates, cattle and sheep numbers in
Africa are approximately 11 percent of world totals for each of the
two species. Africa also contains approximataly 28 percent of the
world's goats. The change in numbers from the 1967-55 period to
1974 suggests that sheep are increasing in numbers mnost rapidly and
goats are increasing at a much slower rata; however, visits tg
countries and with peopie that know the area suggest that recent
drouths in the Sahel region and in the arid zones of East Africa
have~resu1ted in dramatic increases in goat numbers at the expense
of declining cattla populations. A 1976 survey in Kenyé indicates
goat numbers are more than double the 1974 estimate of 3.5 million
and most of thase are in the arid zones. (E. W, Allonby, personal
communication).

With the ragion, approximately 50% of the sheep and 32% of
the goats are lgcated in Northern and the Sahel regions of Africa,
which are almost exclusively arid zonas. Another 23% of the sheep
and 27% of the guats are located in the four East Africa countries
of Ethionia, Somalia, Kenya and Tanzania. Nigeria, with 7,545,000
sheep (6.5%) ang 22,390,000 geats (20.1%) 1s the other major small
rﬂm*narc'producfng country. In general, almost all of the'gdats
and a major portian of the sheen in the Easgs African countries

and Nigeria are located 11 the arid zones.
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The productivity of Africa's sheep and goats is presented in
Table 2. To distinguish between production systems, the data are
presented for North Africa and the rest of Africa separately. The
rest of Africa in thié report exc]udes,Soufh Africa, Rhodesia and'
Southwest Africa. North Africa in this table includes Horocco,»A]geria,

Tunisia, Libya, Eqypt and Sudan.

Table 2. Productivity of Sheeo and Goats in Africa*

No. pA Meat MiTk Hool

Area , Animals  Slaughtered Per Head Per Head  Per Head
Sheep

North Africa 46,190 34.2 5.0 . 11.7 1.4

Rest of Africa 69,061  27.4 2.9 1.5 014
Goats

North Africa 22,547 21.8 2.6 33.8 -

Rest of Africa 89,044 3.1 2.9 6.7 -

*FAQ Production Yearbook. 1974.

Apparent differences in sheep and goat production systems for the two
parts of Africa are quite evident from this table. The sheep in North
Africa generaliv ire more procuctive as shown Ey thevhigher annual per;
cent slaughtered and the higher cuantities (kq ) of meat, milk and wool
per head in the herd. Goats in North Africa are important also in the

procduction ¢f milk.
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The Annual percentage of goats slaughtered is 50% higher in the rest
of Africa when compared to Morth Africa. The quantity of meat pro-
duced is also slightly higher. It is interesting to note that the
annual percentage slaughter for sheep and goats in Africa is about
twice the turnoff rate for cattle.

Almost evary conceivable type of Tivestock production system
can be found in Africa. Thase range from deser’ nomadic systams in-
cluding camels, acats and fat-tailed sheap; to water buffalo for
milk production and wark in Egypt; to Tivestock scavenging in the
streets of large metfcpo]itan canters; and to ultramodern dairies
and meat preduction systems in‘the highlands. Under traditional
production systeris in low and redium potential areas, it can generally
be concluded tha' liztla is known about current production systems and
futura pdtentégl. Many scientists and slanners speculate on the
potantial banefits, fap axample, of tsetse fly eradication. Many
other leaders, howcver. recognize that removal of the tsatse fly could

be a sociologicail, ecalneiral and aconomic disaster i¥ we do not

)

deveiop a hettar understanding of current uraduction, producer atti-

tudes and marketing systams and the potential for future changes.

\
v

JLSERY SHRUB RANGE
Practically all of “orth Africa and the lowland regions of
i

East and Southwest L¢prica are ciassitied as dasers shrub rangeland

50 mm annual rainfall. Approximately

(98]

in that it receives lass then

ene-thira of the conzinent iz i s rance tvpe {Abercrembie, 1974).
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Grass cover in this zone is usually quite 1imited and highly

variable due to low rainfall and high 1ivastock stocking rates.

. Browse is the primary feed resource in most of this region..

Almost all of the people 1iving in these regions aie depend-
ent on Tivestock for survival. Nomadic and transhumance production
systems are necessary to utilize the SCattered feed and water re-
sources with rainfall and other water sources, dictating tradition-
al grazing patterns. In some of these areas, seasonal tsetse- fly
migrations wil] further influence livestock migration patterns.

Livestock Production Systems

Cattle, camels, sheep and goats, alone or in different combi-

-nations, are found within various parts of these regions. Due to

faster water turnover rates and limijtad ability to utilize browse,
cattle are excluded from the drier areas of these regions. Where
stock water sources are plentiful, cattle appear more rrequently

1n the production systems. Many praduction units in this range

type are multi-species systems w.th available water and feed and, to
a lesser axtent, tradition dictating the species mix.

The driapr and sparsaly covered areas are exclusively nomadic
with camels, goats and fat-tafled or fat-rumped sheep as the 1{ve-
Stock species. In North Africa, sheep are more important than goats
while East African desert shrub ranges will contain more goats than

cheep.
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North African sheep are principally of the fat-tailed types
with varying amounts of coarse wool (McLeroy, 1961). Sheep of
the fat-rumped type (i.e. the Somalq B]ackhegd breed) are
also found in ¢hisg region, These fat-tailed and fat-rumped
breeds have the unique ability to store excess fat in the tai]
rurp and . briskat regions of the body during better seasons,
and then Tive ofr of these body stores during leaner periods
(Rakocz?, 1974), These sheep dpparently have the ability to drink and
retzin more water angd have slower body water turnover rates than
other breeds of sheep. Many haip breeds of sheep that are not
classified as Tat-tailed or fat-rumped can be found in desert
shrub range areas. The Red Masai breed of East Africa and the
Fulani breed of West Africa are examples. Moﬁt of these sheen
breeds provably avolved frem three or four basic breed types, with
the well over 100 breed types in the region taking tha nameg of
desert tribes or regicns and the characteristics for which these
tribes selected.

The joat hreeds of the desert shrub regions range from the
long~legged Nubian and Jamnupard types of North Africa and the
Targe Galla breec of‘éést Afrfca
as weil as othar dwar< breed types found in Southern and West
Africa. Tha longer legs of some of these breeds is an apparent
adaptation to the need to range further and reach higher intg the

bush far “asd. The awart hraeds, howaver, tend to be Tmore popular

with agriculturaliss 0cated in the more dense brush areas.
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DeHaas and Horst (1977) state that a major advantage of the
goat on dasert brush ranées is their reduced susceptibility to
drouth. The qoat's abiiity to survive and produce almost exclusively
on a diet of Srowse, while sfieep and cattle usually depend on forages,
1s an important attributs under these conditions in fhét dufing |
periods of extremes drougiht, browse may be growing on rainfal] of
10-15 years previous to the drouth. The roots therefore tap deeper
ground water sources and provide relatively more watar through leaves
than do other forages during drought periods Browse species alsg
provide a relative higher protein ang energy level (Ccok and Child,
1971).

The breeds of sheep and goats in the desert bush ranges can
generally be characterized by relatively low or no wool_or hair
production, low groch rates, lower matqring and lower renroductive
rates (0.7 to 1.2 offspring per famale per year). They are impres-
sive, however, in thetir ability to survive, reproduce at these Tavels
and perform satisfactorily in the harsh desert environment. For
eaxampie, southern Lenya tribesmen were selling thousands of cattle
this past vear +shas wers clesrly showing the effects of drouth while
goats and Somali Blackhead sheep in the area al) appeared to be in
good concition.

Constraints to Production

The desert shrup ranges o7 Africa are 3 dif¥icult environment
for humans and animals. Within this environment, the major con-
Straint is rEaIning the araducers with cevalopment programs that wil)

encourage improvements op removal of constirainte (Abercrombie and
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Mcleroy, 1974). The constraints listed in this section are
discussed under aeneral headings as socio-political, economic

and technological constraints. Thay are not necessarily listed

in order of importance.

Soclo-Political Constraints.

1. As stated ahove, the major constraint 1s that programs have

not been developed that can effectively reach nomadic tribes-

‘men, even in the primary areas of health and education. Frus-
trations, and political differences in many cases, have resulted
in 1ittle or no government efforts to develop programs for this
sector of the pooulation.

2. At the same time, in many parts of Africa, nomadic tribesmen
are unwilling to recognize geo-political boundaries and will
fiercely resist efforts to change their way of lifa.

3. The 1aék of a land tenure system makes it practically im-
passible to encaurage pastoralists to initiate range improve-
ment practices, and greatly restricts government's.ab11ity to

deliver suppor® services.

Ecanomic and Marketing Constraints.

Oemand for shean and g3at products is generally not a problem in Africa.
In most areas, demand axceeds supply.  However, outside of major pro-
duction areas the "oliowing economic problems are evident.

1. Marketing infrastructyres For sheen and goats are non-existent

(Harris, 1975). As a result, sheep and goats and their products
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tend to be marketed directly from producer to buyer,

Also, they are often the primary meat source for

-nomadic families and as a resylt are not for sale. The

resuit is that, where external marketing is necessary, it

15 dominated by local traders and the prices received by
producers are far below external market prices. This trans-
lates into no economic incentive for the producer to improve
production or increase offtake rates.

Little or no credit system is avaflable to nomadic producers
desiring to improve small ruminant production. In Kenya, for
example, both IBRD and LSAID chanriel livestock loan money
through the Ag;icu]ture Finance Corporation, and the terms of
reference of their agreements permit only cattle loans. This
restriction has frustrated tribesmen dasiring loans for in-
¢reasing or Improving their sheep and goat production entar-
prises,

The "beef cattle mentality" has further extended into export
marketing policies. Huge sums of money are being spent by
many African goverrments to develop export markets for beef
with & concurrent policy of refaining small rﬁminént meat- '
supplies for local consumption. This saems strange in view
of the readily accessible Middle East market for sheep and
goat meat that pays from three to five *imes the price of the

world market for the heaf products available for export from
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most of these countries, A re-evaluation of this policy could
substantially increase export earnings anq reduce internal meat
costs te consumers.

4. Government policies have also tended to support crop prices and
control livestock prices - which resylt in artificially high
grain prices and ar ‘1fictally low meat prices. This is clearly
A disincentive tc improving production efficiency in the live-
stock sactor.

Resource Inventary.

Vo The small ruminant sector is poor]y.understood in terms of
numbers, grazing potential, almost all production coefficients,
etc.. In fact, most of the data used in thig report are
estimates at best. A detailed small ruminant sectar survey is
assential if ef‘ech1ve programs are to be planned.

2. Complementary to the animal sector survey should be more tndepth
range land and water resource surveys. One of the opportunities
for goats could be thnip use as a biological method of brush
control, but just now many of the brush and browse species
existing in this region will be eaten by goats is an unknown.
The lack of water sources prohibf;s Qtabflization o¥.land use in

many areas, thus en@hasiz1ng the need for bettar hydrologic survays,
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Téchno]ogica] Constraints.

1. A major constraint is inadequate nutrition, which is com-
pounded by a lack of understanding -of optimuﬁ grazing patterns .
for dese?t forage and bro@se gpecies; Ifuﬁtflizatian of.fhéﬁe
species was better understood, then multi-species grazing
systems could be recommended for optimum range utilization.

2. In some areas, strategic supplementation of nuirients could
be an important component of increasing production, but not
until nutrient supplementation is better understood and a
marketing system is developed that reflects true market value
of the livestock.

3. Major genetic constraints relate primarily to an adequate supply

of improved hreeding stock adapted to the environment. As the

quick solution efforts in this area have generally related to

importing exotic breeds. These have generally failed due to

their lTow adaptability to the local environment, low resistance
€0 diseases, or lack of dacceptance by locail pastor-
alists. There is growing evidence which suggests that the best
breeds may already he in *he area. Llarge-scale selection pro-
- grams within lacally adapted. breed populations offers tremen-.
dous potential for genetic improvement {Rumich and Semenye, 1975),
4. Although diseases are a problem, they are generally not a major
problem in the desert shrup range areas (Allonby, 1975). These

areas generally do not have adequate brush or ti-ge canopy for the
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tsetse fly. The low population density migratory production systems
and low rainfall tend tg minimize the internal parasite problems.
Tick borne diseases dre more of a problem with cattle and improved
breeds of wool Sheep than with hair sheep or goats. Although both
species are highly Susceptible to foot and mouth disease, both mor-
tality and morbidity are lower than in cattle.

Support such as livestock extension services, veterinary service,
medications, supplements and other supplies are basically not
available to nomadic producers, except in a few 1imited disease

control campaigns.

Potential Role of Sheep and Goats

If the technology and supnort services to improve preduction
practices wera deveioped, smail ruminants could become the dominant
meat producers in the deseft'shrub range areas of Africa. In fact,
sheep and goats are already producing 46% of the meat and 31% of the
milk in the countries of North‘Nﬁ;rﬁca. Government of Kenya estimates
indicate that smal] ruminants have increased from providing 20% of
the national meat suoply in the early 1960's to approximately 40% of
the national meat supply in 1976.

The fact that these increases have accurred in spite of the
reTatfve]y Tow frputs rajses Some serious qﬁest1ons aboutvpast programs,

and strongly suggests that changes are needed in the immediate future

[v-14



to bring the importance of small ruminanﬁs to this region into
perspective. In Kenya, which has one of the best sheep and goat
deve]opment programs jn the dev;]oping countries of Africa south
of the Sahara, the number of government scientists and extension
officers working with sheep and goats is less ;han 105 of the
numbervworking with cattle. There are also many external research and
development institutions in Kenya with probably over 100 SMY 1inputs
to Tivestock programs, and to the best of our knowledge, only two
FAQ scientists from this total external input are specifically
assigned to shees and goat projects. In Ethiopia, with aover 22
million sheep and 17 million goats, the only estimate obtained of
government scientists working on small ruminanf problems was "no
more than five" (Tessema, 1975). The.same situation exists in
Tanzania, Nigeria, Cameroon and other countries visited in Africa.
According to Nestel et al. (1973), the most critical problems
in the desert bysh range areas are the development of delivery sys-
tems for services and technology to nomadic producers, land tenure
systems and marketing incentives to increase offtake and encoufage
improved range management practices, and better cources of local,
geneti;a]Ty supgrior. breeding stock. 7 these can be provided,
meat production from these desert shruyb ranges could easily be

doubled without an increase in breeding herd numbers.
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TROPICAL SAVANNAH AND WQODLAND SHRUB RANGES

The only areas of Africa that fit the woodland shrub range
types are 1imited areas within or adjacent to the major tropical
savannah ranges. Production systems and constraints are essentially
the same for these two range types, and thus will be discussed
Jointly.

Three vast areas of Africa can generally be classed as tropical
savannahs. These are the North Central regiqn of Africa generally
known as the Sahel zone, large and scattered areas of East Africa
that range “rom arid Towlands to high potential highlands, and
similar areas in South Central Africa. These areas generaf]y have
extended dry seasons rénging from three tp eight months. [n some
cases, rainfall may have'a bimodal distribution, with 70 to 80%
generally occurring in a  princir .1 rainy season and the rest in
a gecond and shorter rainy season. Savannah ranges have a wide range
of precipitation, between 250 mm and 1500 mm annually, with the woodiand
shrub ranges generally b21ng adjacent to the drier savannah ranges.
Higher rainfal} savannahs, 850 to 1500 mm annuaf rainfall, are gen-
.erally adjacent o tropical farest ranges.

In terms. of total meat production from cattle, wildlife species

sheep and goats, the sdvannah ranges are clearly the most important

ranges in Africa (Abercrombie, 1974). The variation 1in rainfall
results in widely diffarent produc*tion and range use systems.
Savannan ranges raceiving ahgye €00 mm rainfall are rapidly

being convertad from livastock production tog crop oroduction, generally



In small farm units, In many areas, marginal lands with high rainfall
but thin soils or steep slopes and marginal lands in terms of rainfall

(500 mm to 800 mm annually) are being convertad to crop lands. The

- encroachment of farming into these marginal lands is certain to cause

severe erosion and ecological damage that will take canturies to
repair. Evidence of these problems is clearly visible throughout the

savannah ranges.

Livestock Production Systems

Productizn systems in the tropical savannah and woodland shrub
ranges are normally nomadic or transhumant, and are multispecies
systems involving cattle, sheep and goéts (Fransen et al., !970).
Cattle are By far the most important livestock species in these
areas, with sheep and goats as followers. Vast herds of wildlife
can still be sean on the savannahs.

In many areas, wildlife dominate tha grazing system and can be
d major constraint to range improvement if uncontrolled. Some
ranching schemes are being developed and evaluated in East and
Southern Africa to practice plannag harvesting of wildlife and
domestic livestack Species. When uncontrolled, migratory wildlife
can eliminate sovers] year's work in a very shert period of time
in terms of ranije land conservation and improvement programs.

Many wildlife syecies are also carriers of ticks and other disease
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vectors, which can cause seriogus problems for domestic livestock
health management Programs (Allonby, 1975),
Although cattle are the dominant l1vestock, sheep and goats

are probably more important than existing data would indicate,

small ruminant numbers are Probably at least one-third highaer
than current statistics indicate (deLeeuw, 1976 and Farris, 1976).
Kenya, after an 1n-depth sheep and goat survey in 1976, projects.
population at 7.4 million meat goats, 4.6 million hair sheep and
0.5 million ool sheep. This compares with the 1974 frpg estimates
of 3.6 million goats and 3.2 miliion sheep. The FAQ estimates of
shesp and goat. numbers have shown a genera] decline 1in numbers of
both species over the Tast 10 years, which defies al] logic.
Govermment of Kenya data on skin sales, which 1s a relatively

good indicator of what 1g happening, clearly Substantiate an in-
crease in numbers gf goats and a shift from wool to hair sheep.

The following data on sheep and goat skin sales in Kenya woyld

emphasize this point:

(000) (000) (000)

Sheep Skins 663 937 1,200
Goat Skins .89 1,364 1,800
1,529 2,3¢ 3,000
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Data from the Kenya Sheep and Goat Development Project indicates
offtake averages from 20 to 25%, which would confirm the 12.5 millio
~ head through the number of skins sold. . The 1ncrease in numbers of
sheep sk1ns has been accompanied by a dec11ne in wool seTes.

The Kenya survey further confirms that most of the goats and a

significant portion of the sheep are in the Tow rainfall areas:

Land Average Kenya Estimated No.

Porential Rainfall Land Area Sheep and Goats
(i) {2) (000)

Low Under 600 76 7,500

Medium 600-850 10 3,000

High Over 850 14 2,000

As the average rainfall decreases the ratio of goats to sheep and cattle
increases. Almost all of the wool sheep remaining in Kenya are owned

by European farmers or white Kenyans, and are in the medium to high
potential areas. The Tollowing pre11m1nary data from the Kenyan sector

survey illustrate thesa po.nts:
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Average] Average 2 Average Average Weijght

Oistrict  Flock Size Qfftake % Males Sheep Goats
Sheep Goats __Sheep Goats Sheep Goats Male Female Male Female
No.  No. 4 4 ¥ kg kg kg kg
Wajir 22 32 14 36 15 15 41 39 57 43
Kajiado 64 87 9 21 25 23 32 28 35 28
Kitui 37 31 21 20 25 27 35 29 38 28
Xinangop 23 - 25 - 9 - 56 45 - -
! Flock size is the ﬁumber of mature stock in the flock at the time of the Survey.

2 Offtake in thig survey was defined as a percent of the total population in a

given year, rather than as a percent of mature stock.

The districts can briafly be defined as follows: The Wajir
district 15 inhatited by the Somali Tribe, is desert brush
range, with primarily Somali Blackhead sheep and Galla goats;
the Kajiado district is Tnhabited by the Masai triba, is
desert bush tg woodland shrub range, with primarily Rad Masai
sheep and Cas+ African Cwarf goats; the Xitui district is
Tnhabited by ihe 4akamba, is woedland shruh o savannah range,
with primari]y Red Masai sﬁeep and fast Afrigan Owart goats:
The Linangaop district is inhabited by the Kikuyu tribe, js
high potential highlard savannah range, with primariily Corria~

dale sheep ang very few goats in the district,
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The above data SUppare the generalization that the Tow rain-
fall zones teng to contain fat-tailed or fat-rumped breeds of sheep,
with the medium to high potential lands having native hair breeds
and, to 2 lesser extent, introduced wool hreeds, Goats tend to be
the Ta:ger, lTong leggad types in the Jow rainfall zones and smaller
or dwarf types in the dense bush and medium potentia] Zones. (QOna
cther obvious point in these data is the excessive number of males
kept in the breeding herd. An agaressiye marxeting program to re-
duce stiwlus males would Etoth .reduce Stocking rates and increasa
production efficiancy (Harris. 1975).  Kenya, as an example, has an
estimated ons million surplus male goats. Ethiopia estimates that
surpius male goats approach three million head. There are relatively
Tew goats in the high potential Zones, although there is universal
interest in evaluating introduced dairy breéds for future use as
milk producers for smallholder farmers in mixed crop-livestock farme
ing systens.

As stated previously, almost al] of the wool sheep 1n Africa
south of the Sahara are owned by European Tarmers (whita citizens)
in large commercial units and by experiment stations. As the white
farmers are bought out and local rarmers, either in cooperatives or
as smallhoiders, take over these farms the transition to hair sheep
1s rapid. Goats &re a part of the unit if there is bush op browse,

but goats are ner oiten seen on aben savannah renges. The trend

[t

avay frem woal snsan 1S duwe primarily to <he ianagemnent dirficylties

-1,
[s3)

Tive

far

Createc by weol Tor the n mer - increasec susceptibility to
tick-borne diseases and internsl parasites, the pead for shearers
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and shearing facilities, Tack of good markats for small amounts

of wool, ete. (st of the large commercial units (5,000 + head)
market their woog) direct to European buyers, which ig not possible
for individual smaliheldars, yiry the clear trend away from large
commercial units, guverrment research and development Investments

in programs for wool shasp are pot advised.

“r

Comstraints to Eroduction
The conztraints 50 praductien e similar to those discussed

1n the degart busT range section, with scme diffarencas ipn emnhasis,

1. The lowar rainfal] savannahs are po ulatnd b nomadie
pep M

tribes, with “ne FemR ocredlens as praviously discyssad.

~a,

2. In the medim Lo migh rzinran S&vannan renes, smalle

holder mixad croc-livastock eroduction svatems ira
rapidly inerazsing, YTe0 oroduction and iivestock pro-
duction are basteally grudied Y Fesearchers and con-

siderad ty Flanners on an gither/om bhasisg rather than

as integrared PAFZE 07 the smailholdas farm unit. In

Integrateq bosie, cattle are senerally the Tivestock Speciag

considarec rather tqap e 521l cumtnants hat may

actually be more approoriata for tha smaliholder ypis.



Economic and Marketing Constraints:

The economic and marketing constraints in the woodland shrub

.and savannah range areas are the same as thosge discussed in the

desert bush rangé section.

Technical Constraints:

1.

The technica) consiraints for the lower rainfall savannahs

are assentially the same 4s those for the desert buysh ranges,
In-depth stuqies of existing sma]]ho]der sheep and goat pro-
duction systems in mi xed crop~livestock farming systems are
clearly needed (McConnell, 1575},

Comparative efficiencies of herding, tethering and smalj
confinement sheeﬁ and goat management Systems for small farmg
need to be evalyateq.

More research is needed on genetic resources for optimum pro-
duction efficiency in ~hese systems. n sheep, the Oorper
breed from South Africa, the Red Masai breed from East Africa
and the Fulani breed alj merit further evaluation. [n goéts,
the dwarf breads may not be large enough to please some but, in
the case of the East and iest African Dwarf breeds, production
per Yamgle in the breading herds 1 very impressive. The Boer
geat from South Arica s the largest and fastest growing meat-
type goat in Africa, byt may be Timited in yse to higher poten-

tial areas. All of these faciors nead further investigation
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(Rumich and Semenye, 1975).

5. The apparent tolerance of East African Owarf goats to tsetse
challenge and raducad problems with 2ick-Yorne diseases merits
further Study.  The apparent resistance of Red Masai sheep to
Hemonchosis (personal communication with Qr. £, W Allonby,
Vaterinary Research Laboratory, Kabete, Kenya) is a potential
major braakthrougn that merits further basic research,

6. The ralativa valun of waste nutriens resources (crop residues,,
by~prodycs feady, weads, etc,Y ip smallholder systems rieed
further researcy {deleeuw, 1976, Ckigha, B. M., 1977 Parsonal
cemmunicatien, 1ITA, [oadan, Nigeria ),

7. Datfry goat procuction svstems oy smallhelders in high poten-
tial areas nead to he avaluated,

Fotential Folg of Sheep and Goats
The potential Proguction of meat from the rapidly expanding
sheep and Go2<T nopulations in *4e Tow and medium potential savannah
and woodland chyruh Tanges represents a major unexpleited resource.

However, the dramitic increase in sheep and qoat numbers in medium

and Tow potersiz; dreas during the past 1y years cannot be sustained

“without aerions ranen Tonade detoriarazion un'aess maor program changes

are implemented. Thaco must inecluda:

1. Systematic range management/range lands development programs that
1hc1udc shean and goas erocuction svstams,

2. Increased hasis an sheep and 903t roszarch programs that are
more eauitaple %o “ha relitive impor+ance of the two species.
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3. beve]opment of effective marketing programs for the pastoral
areas that wil) eéncourage increased offtake rates at fair
market prices.

4. Improved educdtion and training programs, véferinary sérvjces

and othep support services for the small ruminant sector,

genetic resources, surplus nutrients from crop residues and by-prod-
uct feads, ang improved management. practices in intensive production
systems for smallhaoldar Tarmers with Integrated crop and Tivestock
p?cduction‘unfts. Dairy goat production systems clearly deserve
evaluation in these Programs. The Dorper sheep and the Boer goat are
breeds that appear to orfer tremendous epportunities for genetic

improvement in medium to high potential tropical production systems.
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THE TROPICAL FOREST

The tropical forest areas of Africa are generally defined as
the Congo basin and'the Hest African Coast, Many of the tropical
forest areas have been cleared and are high Producing crop lands
with plantation tyne agricul tural enterprisag, These 1nclyde
rubber, bamanas, ai3 palm, plantain, coffee and gther srops of
this type. Smalthalder agriculture 4s rapidly encroaching on the
tropical forests. Where Jdncontrolled devalopmant is Occurring,
this 1s generally a "slash and burn" process that allows two or
three years of Crousing without major inputs of fertilizar, so1]
stabilizing Crops and other imorovemant practices. Since these
inputs are 0ften not made, then severe eresion and other damages
occur to the Cosystem as “hasa 47225 are abandoned making minima)
use of thess ]and% for Tivestock oroduction Systems,

Livestock Production Systems

This RCOZONe, caspite {4 tremandoys Tivestock potential, has
only token numbers of Tivestock when Compared to the rast of Africa.
Oisease are the maigw CONSEraint, with tha tsetse fly and the re.
sulting trypanoscmicsis d2ing the orimary problem. Without the
fsetse fly, however | such broblems as tick-borne diseases, respira-
Ltory dfseasas, intarna? Rerasitas and Tany others woyly be 2 savere
;hallenge te Tivestark production.

In those areas that have been ¢leared ang dechoped, cattle pro-

duction ig ienerally favored, Sheep are more fumerous than goats
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with both species generally being held by small holders in herds
of one to five head, The only exception to these genera]izations
would be along the edges of the rain foresg éreas whers the tsetse
fly might migrate intg the forest zones awady frem the perimeters
for brief neriods of the year, and in areas where livestock may

be kapt in combination with plantation crops.

There 1z increasing interest in organized livestock production
systems as & part of piantation Crops such as 011 palm and rubber.
Results to date Indicate that cattle and nair sheen can be valuable
In controliing for orage growth, with Shaap providing some brush and
werd control without affac ting tre plantation crops (Demiruren, 1°74).
Geats are more effectiva 1n orush cortrnl, but must be nore carefuily
managed to avoid damige to the pr?mary crops.

Where shesp and goats ara kept by smallholders, they are con-
sidered das imoortant Lo their total farm enterorisa, Sheep.and goats
can also be seen in the metropolitan areas of this region és scavengers
of refuse, grariers of arzas around canals ang ditches, etc. These
are generally owned by tandiess secple. Developing integrated crop-
Tivestock production systems wouid be of majer interest to small-
holaer faiwers in che tropical forest areas.

oy

fne orzeds of catvie, ¢ that are present in these
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the area wil] generally have matura weights of 20 to 30 kg and
are almost exclusively hair breeds. - The goats will generally
weigh from 15 to 30 Kg at maturity. Very few goats or sheep are
milked.

Constraints to Production

In addition to major animal health and disease canstraints, the
tropical forest range areas have the similar problems associated
with underdevelopment that exist in the other areas of Africa. Since
these have baen previousiy discussed in che sections on the range
areas of Africa, they wiil not be aiscussed 1n1 detail in this saction,
This dees not mean, however, that they are not equally important tg
this area. |

Socio~Political Constrailgi.

l. This area has the advantage that most of its agriculturalists

are sadentary. However, planners hava generally ignored ljve-
steck 1m the deveiopment vrocess for small firmers in these
areas.

2. Tribal diffarencas often result in the exclusion of major

1,

the planning and cevelopment process.

grouns of oeaple frem

Econemic and Markatirg Constraints.

L. Essentially no econcmic anaiyses on sheep and goat production

w

Gnterprises exist or this a7ed, and would clearly be needed
in the pianning orocoss.

2. The market pgtential for sheep and qoat procucts in this area
1s essentially unknown and reeds further study.
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Resource Inventory,

1.

Adequate sectop surveys on livestock Production, ang especially

Sheep and goats, are needed for this area. Analyses of these

Technical Constraints,

1.

As stated Previoualy, trypanosomiasis and ather major disease
problems are probubly the major constraint to Tivestock prodyc-
tion in this area. Basic research on disease vector control angd
Imunization ig needed to resglve certain disease problems. put
many such as most respiratory diseases, internal parasites

and tick-borne diseases wil] on'y be controiled through

Mcre research 1S needed on pastire and forage crops, methods
of harvesting and utilizing Cror residues, and an Inventory

of by-product fead sources before effective nutrition pro-

More research s needed gn the production traits and perfor-
mance characteristfcs of the breads of sheep and goats in the
ares befére the decisics 1s made that exogenous breeds woulqg -
be better thap selaction within indigenoys breed populations.
As stated Previously, integrated Crop-livestock production

Systems for smallholder farm enterprises need to be developed,
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Poten:fal Role of Sheep and Goats
Major epoortunities for sheep and goat production must await
solutions tq many ¢t the disease, socio-econamic and other technical

constraints previously discussed. There are areas, however, which

Tropical forest ranges are different from the other range areas
in that the relative short dry periods that occur do not prevent the
deve!opment of year-around intensive pasture grazing systems for
sedentary producers. Many areas within the cleared regions are tgg
steep or the seils are tgo thin for crop production and provide rea]
oprortunities ror intensive pasturea productjon systems. These are
generally the same areas whers combined crop-livestock Production
systems are aporopriate,

The othor major eppertunity for immediate Increases, particular-
Ty in sheap prodycrd ens Is in association With plantation c ops such
as o011 palm and rubber.  Qfftake frem Tivestock s In a sense bonus
production 7rom the land, while providing the benefits of manure
for fertilizer and the control of undesirablea arass, waed and brush

growth.
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RECOMMEMDATIONS

General Recommendations

Sheep and goat numbers and production systems in Afr1ca have
not been adequate?y docamented Although’ this Ts correct, 1t'rs
generally agreed that sheep and goat numbars are expanding. Without
planned development, these changes are no* likely to have the de-
sired benefits and may actually add to such problems as range lands
deterioration.

The 1970 FAQ World Census of Agriculture included two signifi-
cant recommendations concerning small ruminants that are still rele-
vant today. These were:

1. "Fund a meeting to develop a foundation for new international
program which will have governmeits participate in planning
objectives urd standards for small ruminant development pro-
grams which would assist in improving conditions of life
and economic growth.

2. In the past there has been Tlimited deveiopmental assistance
to include small ruminants in development planning. A greater
flow of structured developmental assistance is necessary. Its

effective use depends upon improved Planning, execution and an

adequate number of trained and qua]iffed'tethniciaqg'to develop
fully integrated systems of improved husbandry for small rymi-

nant livestock."
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Although 1t is not certain today that the develorment of a new
foundation ig the best approach, the basic needs and recommendations
made in 1970 are clearly applicable today,

Increased communicatigg_among planners, institutions and

scientists working with and interestad in sheep and goats in Africa
s clearly neaded. A waorkshop or conference in Africa that would
(1) present the resuits of this report, (2) present the work of
other fnstisutionsg and scientists ip Africa, and (3) permit
scientists, government officers and planners in Africa to share
1deas and Vintly work on solutions to common problems should re-
ceive firge priority. This would noperylly be Jointly sponsored
by dinstitutions sych as the apuropriate division of the Organization

-

for African Unizty, Intermational Livestock Canter fop Africa,
Internationa; Eank for Reconstruction and Development, Internationad
Institute for Tropical Agriculture, Arah Levelopment Bank, U. s.
Agency for Intermasicnal Jevalopment, Winrack International Livestock

Center, and cther dpPrrooriato institutions. Foliow~-up to this first

workshop or canferance zhoulqg be a

(52}

pecific planning conference that
would (1) 2533hlish rierity neads foe small ruminant develogment in
Africa, 2} racoorons SICCITL rossaech, education cind development

projects far SUZDOTL Cn a2 regional basis, and (3) identify specific

support reguired ia terms of financial support, technical assistance

and government palicies,
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Africa can almost be universal]y recommended to most countries,

These are:

1. Resource Survev and Analye is. Severa] COuntrieS‘haVe a-

and outputs for theijr existing populations. .These
countries should start with in-depth Production sectpr re-
Source surveys that would improve their understanding of,
resource inputs ang outputs, current sheep and.goét produc-
tion systems, technical and social constraints, marketing
systems, etc. These data will provide the needed base Tor

future research ang development planning in these countries.

2. Increasaq Emnhagig_gn Sheep and Goat Programs. Approximately

twenty countries of Africa receive more than 20% of theip
meat supply from sheep and 90ats. Ten of these countries

are estimated to receive more than 40% of their meat supply
from the two species, Mitk, wool, hides ang other products
are also of major importance to many courtries. In spite of
these facts, we are aware of no couniry that Provides as

much as 20% of 1ts Vivastock program support for sheep and
goat activities, The amount is clearly Jass than 10% ip most
of these countries. B5oth 1n-country support and support from

extarna] development dgencies should be changed tg reflect th

o

realities +nat currently exis: ip Africa in terms of the im-

o0rtance of shee: and goats.
g
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3. Deve7ooment<0, arganized marketing programs for sheep and

goats. The patentig] market for shear and goats and thejr
products appears <0 be excellent in Africa, and the export
market, {f organizad, could certainly support any produc-
tion that s SUrpius te internal needs. Organized market-
1ng, at » oducer pricas that accurately refiect pProduct
value, could @ncourage both increased offtake of syrplys
males to redyca 4razing prassures in the pastors] dreas and
increasa production efficiency in the remaining populatignsg.
The fact thet oreducers ars generally accustomed to selling
sheep and geats at YOUNg aces in moge areas suggests that

astoraliseg 7o ld respong o an 0rganized marketin effort,
p 7 J

Soectfis Projact Qecommeﬁdatfons

The primary emphasis on recemmendations 1s fop the countriag of
Africa to (1) determine thé CHrTEnt resourcas and neads in terms of
sheep and geats, (2) work ¢q agethar through imoroyed reglonal cemmuyn-
Tcations +o develon shecific regiona! and in-country prajects that
will impact on Za5irnd develarment efforts, and (3) place emphasis
on sheap and g t develapment more i 1fne with the 1m'ﬁr.ancp ¢Y the
two saecvec AL the zame tima, cer é1n cmur+r1nf ?fe Known to be at
the point whers they are Aranared to implement Specific development

projects if adequate?y planned ang Supoorted,
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An example of a country thav is beyond the resource survey
and analysis stage and is ready for a comprehensiva research and
development effort is Kenya. The ccoperative Sheep and Goat
Development Project, sponsored by the GOk Ministry Qf Agricu]tureg
and the fFAQ during its fiprst fiva yearé, has comprehensively iden-
tified the production systems, production constraints and the
opportunities for sheep and goat production within the various
écozones of Kenva. A complete review and planning effort for
specific research, training and develcpment projects 1in Kenya is
strongly encouraged. The support services and infrastructyre in
Kenya, and the fyl) spectrum of ecozones within the research stations,
enhance the Tikelihood 0V success and the transference of technology
to @ major portion of the developing tropics.

The following recommended project is ap example of the desired
results of regiona] plarning and ccoperative efforts. These should
be considered as preliminary suggestions.

Project Titla: Jeveloping Dairy Goat Production Systems for

Smallholder Integrated Crop-Livestock Farm Units
in High Potantia] lones,
Cooperators: This wouid be a regional research project, with specific
country projects contrthuting to the overal] objectives. Region-
2l cooperators should include:
Organization for African Unity

Internationa] Livestock Center for Africa
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. International Instityte for Tropical Agriculture -

. Other approoriate international research and development

agencies.

Countries known to be interested in dairy goats that should

be invitad to participate include Ethiopia, Kenya, Tanzania,

Camervons and Nigeria. Others may want to participate once

informed of the projact.

Objectives:

1. To devalgp dairy geat production systems for smallholder inte-
grated cron-livestock farm units in high potertial zones,
a. Determine nutrions needs, and feed resources to meet

these neads, for cairy goats. This suould include im--
Praved pasyre systems, supplemental nutrients from
Tocal feads and by-oroducts, crop residye anc orcwse
utilizatian, etc.

b. Develop anpropriate genetic resources through impor-
tation of exotic dairy goat breeds and through their
Crosses with local breeds,

¢. Cleveion discase spravention and health management pro-
grams for da’ry goats.

d. Qevelon marketire crograms for goat's milk and milk
procucts such ag Cheases, candy products, yogurt, ice-

creany, ote.

[¢:]

Cetermine oot imum r2sCUree Tncuts for the expected
market value of outnurs in order to maximize profit
to smalltoider croducers

.26
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2. Once appropriate production systems are detenn1ned. develop
demonstration units ang training pPrograms for smallholder
farmers.

Procedure: Spacific pro

inputs needed to accomplish the above objectives.

Manpower
needs,

budgets and other needed suppor:

services would be
developed at this point.
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SHEEP AND GOAT PRODUCTION IN THE MIDOLE EAST

The Middle East region, as defined in this study, includes
Iran, Turkey, Israe] and the Arab nations of Near East Asia‘(Bahrain.
Iraq, Jordan, Kuwait, Lebanon, &dan..Qatar;'Saudi'Arabia,;SyF1a;
United Arzh Emirates, Yemen Arab Republic apd Yemen Peoples
Democratic RepubTic). This regional report differs from the other
regionai reports Presented in this Study in that some of the countries
Included in this region are north of the 30° N paralle] and therefore
outside of'the initial terms of reference for this §tudy. The reasons
for thair inclusion are: (1) they are part of the developing regions
of fﬁe‘worYd; (2) this {5 3 major sheep and goat producing ragion with
& consumer preference for these meats; and (3) pue to the potentia;
regional increase in Income earmings, there s an increasing demand
for sheap and goat meats. Demand s expected to exczed production,

This trend will result 1n this region becoming a major markat for meat

from smal) ruminants.  This opporiuUNIty comniements anticipatad produc-

A major portion of the people of the region are sti]) dependent
on agriculture and livestock Production for theip Tivelihood, although
the relative economic importance of agricultyre is rapidly dimishing due

to income From o7, The major exception to thiy generalization jg the
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non-Arab nation of Turkey, which has Tittle o011 and mineral 1ncome
but has dpproximately one-third of the region's People and more than
one-third of the region's Tivestock.

0fficial statistics on land use in the area are incomplete,
with an accurats assessment of the region's rangelands clearly need-
ed. Data (FAQ Production Yearbook, 1974) indicate that from § to 7
percent of the jand t< cultivatad, approximately 18§ rercent is classed
as permanent meadows and pastures, aporeximately 10 bercent forests,
and the remaining §5 tg 70 Percent of the land area is Tisted under
"wasta and other usas“, Thig large "waste and other uses" category
Inciudes vase desart regfons and several mountain ranges, all of
which are seasenally grazed when weather conditions and stqck water
permit. Range conditions vary from overgrazing to tha point of desert-
THcation in Tary snttled and traditiongl grazing areas, to underutil-
ization in cther armas where stock water or gther factors may Timit
grazing use, to true desart that is no+ habitable by man or beast.

Table 1 prosarts the 1967-65% average and 1974 human and animal
populations for them r2gion, ard their percentages relativae g 1874
world totals. Tum human scoulation has increased 2pproximately one-
third in tha 1355 19 FREAYS, with assentially all of =he increase
occurring {n urban and‘satt?ed agricultural areas.

Sheep numbers have Tivereased substantiaf!y in the region during

the Tast 10 years (32.4 Fereant) while goat numbers have declined and
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Table 1.  Human and Animail Populations in the Middie East, and
Their Percentage af World Totals,
Nurber Percent Percent of Livestock
1961-65 i974 Charge  World Total  par Human
(00G) (000, % P4 No.
Humans £8,534 116,301 32.0 3.0 -
Cattle 22,027 22,846 3.7 i.9 .20
Sheep 78,557 104,03] 32.4 10.0 .89
Coats 53,164 47,449 -10.7 12.0 .4]
Camels 1;05] 1,168 11.1 9.0 .01
Horses, Mules, Asses 7, g74 7,510 -4.5 6.3 - .06

FAQO Production Yearbook. 1974,
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cattie numbers have remained stabla, Essent1a11y 211 of the decline
In goat numbers can be accounted for by campaigns to remove goats from
overgrazed areas in Turkey and Iran. These two countries still con-
tain approximately 70 parcent of the region's goat population.

Sheep and goats are clearly the most important Tivestock to
the region, with 1.3 sheep and goats for every human in the region and
approxfmately seven times as many sheep dnd goats as catt7e The
Middle East and North African regions are the only developing regions
of the world where the number of sheep and goats exceeds the number
of pagple. |

The productivity of the Middla East's sheep and goats is pre-
sented in Tab]g 2. Although productivity may be considered Tow when
compared to temmaratas developed countrieé, the region's productivity
compares. favorahly with other developing regions, particularly when
the harsh enviromment of the region is considerad., As might be expected,
the product ivity of sheep and goats in the region 1s similar to that

presented for North Africa in the Africa section of this report,
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Table 2, Productivity of Sheep and Goats in the
Middle East in 1974

- ~ No.. L Meat . MYk ool
Species Animals Slaughtered Per Head  Per Head Pep Head
(000) 4 kg/year kg/year kg/year
Sheep 104,031 33.2 5.4 16.3 1.2
Goats © 47,449 24.8 3.5 28.6

Angora goats in Turkey. Most of the world's Angora goats are Tocated
1n Turkey, South Africa and Texas in the United States.

The principal range types in the region are desert shryp and
temperate mountains and foothills, with rainfall gver much of the
area avereging less thap 100 ma  per annum. The Near East Regionai
Study (1972) further characterized the climate as erratic rainfall
patterns and high temperatyres and winds that result in high moisture
evaporation rates. - The soils apre charucterized generally as light soils
With Tow organic matter and a tendency to ;a]inization when irrigated.

In spite of these conditions, the study estimates that 80 percent
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of the population s dependent on agriculture for {ts livelihood,
Farming is sti71 largely for local subsistence, with little inte-
gration of crop production and animal husbandry.

Thera {s i1ittle doubt that income from oil is dramatically
changing the economy of'the region, but it is not as yet clear what
the benefits of this wealth wily he for the farming and pastoral
sactors of the peruiation. The demand for food, and particu]arly
preducts such as sheep and goat meact, is increasing., The extent to
which the agricultural sactor will benefit by increasas in prices
paid for productian wi?T'depend largely on government policy. The
follawing section attemnts "tn analyze the limited data available as
well as informatign obtained from direct contacts within the region
on projections fop consumption demand production and tradé in sheep
and goat meat in 199n and 1985,

Projection of Consumption Oemand, Pruoduction
and Trade in Sheep and Goat Meat

Several pudlic Institutions and private firms have attempted
te project future demand, productian and trade deficits for meat in
the Middle Fast since 1973. This analysis relies heavily on data
recently sublishad by the World Zank {Young and Tyler, 1977) and un-

Published materal availadle to the authors of this raport.
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The economic importance of 071 Tncome to the OPEC countries
in the Middle East and the subsequent effect of this inceme on demand
for meat within the region is staggering. The IBRD Economic and Social
Data Divisiqn.fn 1974 prujected that the GNP_of the region in 1967-69
U. S. dollars would grow from the 1573 Tevel of 50 billion dollars to
approximately 100 bi1lion dollars in 1980 and approximately 160 biilion
dollars in 1985. These figures are their "medium income growth" pro-
Jections, and are clearly conservative in view of recent income data
for selected countries in the region. For example; the IBRD projects
the GNP of Saudi Arabia to be $16.3 b11iion in 1985, while updated
estimates of current oil production at 10 million barrels per ‘day in-
dicates of1 income ajone will exceed 30 bil11ign dollars in 1977. Most
major private banks dre now projecting the GNP of the region to excéed
150 bitlion by 1980 and 200 billion by 1985. At any rate, the GNP ¢of
the region is Projected to grow at a rate of 9 to 15 percent annually,
depending on whose figures are accepted, while most sources agree on
2 regional population growth rate of dpproximately 2.8 percent annually.
This means that the GNP per capita for the region s expected to grow
fran the dpproximately $430 per capita in 1673 tg between $1,000 and
$1,500 per czpita in 1985, which represents 3 dramatic increase in dis-
Posable income to the region. Unequal distribution of di] income is
7ike7y; thus, medium income may be substantially below average income.
Coﬁsequently, meat consumption mav not reach levels projected from

average income.
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A detailed analysis of all of the components affecting demand
for meat within “he redion are bayond the scape of this study. Thus,
this study will ragericr itself to summarizing other demand projections
with Supplemantary cormants and analyses, rather than 2 detailed anal-
¥sis and projoction Sty
Y oane fmoortant cunp5nenﬁ of any demind projection for
meat 15 consumtr fhastes and treferances, and how these may be affected
by incomn Teved Botailed houcehoTd surveys have not been conducted
for all Couripien e ke region, but have heen conductad in Iran. Since
Iran remresents stour 3 nercent of the region's human population and
Is both 2 Mosien ractan NC 3 mamher of OPEC, tastas and preferences
in Iran shoutd be Terreseniative of the countries of “ne region that
are axpectad in dr;m@tica: y incraase per captta meat consumption,

Table 3 mrassnts dnts on exooerditures ia 1671 for food and meat by

urdan households ae a7 actnd By fncome Tevel, Although data are avail-
able on rural households oniy urban households are ygad since most of
the grawth irn domand ave pooulation 1g expected to de in the urban sector,

Resylts from ¢he 15, 000 urban housenglds survay (Tahle 3) indicate
that the averzge TN expanditures T neat for all inceme groups ware
9.3 pervart 57 ftn T monthiy exrengitures.  Lamh aop gnat meat repre-
sented a ratativaly stahie progortiom of meat exnendituras a¢ near 80 per-
ent for all income Tevels, OF major fnterest ware the changes that oceurrad
n exzendityras fos baef and veal and for chicken. Proportionately, expend-
Ttlires for Sanf and vaal dactined while expenditures for pouTltry increased

with inereasing incema Tevel.
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Table 3.  Expenditures for Food and Meat by Iranian Households
of Different Income Levels in 197 1
Monthly Percent of Total
Month1y Percent of Meat Expend1ture

Expenditure Expendi ture (o7 & BesT I

(Iranian Rials) Foed Maat Goat Veal Chicken Fish

- y4 y4 pA A 4

Less than 2,000 €7.4 6.2 71.2 20.6 0.4 3.8
5,000 to 7,499 57.7 10.7 82.8- 10.2 1.3 3.7
10,000 to 14,999 50.4  10.3 g7 4.4 5.9 ° 3.4
15,000 to 19,599 43.4 9.0 81.7 4.0 6.2 5.4
.20,000 to 29,999 38.8 8.3 78.1 3.4 11.5 - 4.3
Over 30,000 25.1 5.3 74.1 2.8 17.7 3.0
Average A1} Groups 46.9 9.3 80.6 7.3 5.7 4.0

Househeld Expenditure Survey: Urban Households, 1977.

Center, Tehran.
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The FAQ in 1970 estimated that 60 percent of the red meat con-
sumed in Iran was Tamb, mutton.and goat, while Table 3 shows 80 percent
of meat expencitures for lamb, mutton and gaat. Mutton prices are generally
30 to 50 percent higher than beef and veal prices. Traditionally, in the
Middle East, baaf i regarded as ameat for- Towar income groups, although
this may change o SOme exiont as higher quality bear ig Tntroducad.  Re-
gardless of changes in beef apnd pcultry consumption, there is avery
reasocn Lo believe that famb, smutton and geat will Ye the dominant meats
In Middle Factern diets, Tradition, retigious customs and other factors
217 paint in thig dlrection. Tha only constraints thar could potentially
altar the market shars for lamy, mutton and goat meat would b&-avai]ability
and price. [t is quastionable whethar the supply of these mearts can he ob-
tained at reasonahle pricas o meet tha demand orojecticns presented in

‘Table 4.,

et WD

The projacrad consumetion demang for Tahb, mution and goat woat pre-
sented in Tahle & represent ringes in estimates from tnpublished data com-
piled hy IBRD, FAC, Tntermal government sources in tha Middle East, and
from various private sources. Production projections are based on his-
torical trends in sheen and goat numbers and o9fftaka rates  The paoten-
1al trade deficis represents the differance inq projacted demand and pro-
duction. 7o Rlace chase corsumption demand data in rarspreiive actual
consumption oF lamb, mutten an¢ goat: meat in the region in 1970 was es-
Timated by FAQ ax 725,000 metric tons, which was approximately 60 percant

of the red meat consumed in the ragion.
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Table 4. Ranges in Estimatas from Various Sources for Projected
Consumption Demand, Production and Potenfia] Trade
Beficit for Sheep and Goat Meat in the Middle East

Yor 1980 and 1985 in Thousands of Metric Tons.l

Projected ' ' S Potential

Consumption Projected 2 Trade
Demand Production Deficit
(000 M7) 3 (000 MT) (000 MT)
1980
Iran 472-492 291 181-201
irag 150-207 113 37-94
Saudi Arabia 80-91 22 58-69
Turkey 324+376 215 109-161
Rast of Region 180-187 162 18-35
Regian Tota] 1,206-1,353 803 403-5690
1985
Iran 606-950 344 262-606
Iraq 237-404 143 94-281
Saudi Arabia 120-156 24 96-132
Turkey 449-538 225 224-373
Rest of Region  180-202 176 4-26
Region Total 1582-2250 912 680-1338
ha Estimates are from Young and ryler (1977) and unpublished data compiled by
[32R0, FAD, geverment sources in the M1da1e £ast and, in some cases, from
pri\aun sources.

To place tneca orodeccions into perspective, assuming a carcass weight
ot 20 k9, sne chousand metric tons is equivalent to 50,000 live sheep.
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Thesa BStimicen of cansumotion cenand should be tempered somewhat
by the quastion o+ whether or not d Country such as Turkey can afford
L0 inpore such mAsTive amounts g7 m2at.  Also, most estimates .are
gJeneraily nased gw oralectad yeaf end mutton prdce Increases over 1970
value of arorsimataly g0 Rercent by 1980 and 45-50 percent by 7985,
Lamd and mustor SRS are alroady more than double 1970 prices in
eitles such a- T s Jdeddan, Tafs e nseits of Substantal
goveroment cyhsid<ag W Tmporters e 0¥fzat sheap pricss and transpor-
tation cogee.  Tan SRVEYINAnt a7 Saudd Arabia, for exzmple, subsidizas

Mmayts s i Jevel ope 20 parcont o enimal cost and 50 parcent of

Evarn ASSUmING thgp Turksy can only 2ford 1imitad Tmports. the
patential vasa aafizite crptg ranae from 15 en 20 million sheap by
1680 o walv avey 30 m 1 lior shean by 1985, Thig reprresents g hug e

MEy FmArger cunl=y dfow Theat axd goat meat. Cne other important

chare Sl 0f ki MEAYNOU g that the cemand For | ive animals {s
groater than The drmand for mmat Smoarts. The 1n-f0ur?"/ and even
fi1-homn slauchte= af ShRen hay strong tradittonal and raligioys roots,
wnich wil? CATLInUn o Yhe an Truartant factor.  The other oroblem 1s
he lack of $70raga, hand! ¢ ng and pr ocessing facilfedes N interma]
éransnorta.laﬂ AR Cs ramirad o n2dle such MI5ive amounts of
rash ar frazen PR Aern waddops O ang soctal custenes ire strong
ré:timg the merkcﬁinq SYSTET Par mean av the pF esant timé;
Curranﬁ?y, Austmatis and gev Tealand a re the domirant factors 1in

tha Mlddie fags, According to

-—t
-—1
)
e
D
I
3
L
>
By
i
Y
¢
[w
.
=
-
a

sueplying how
SQurces within toq Lommese e TS Ty 0f shg government of Austraiia,
that COMTLrY prafonts 1iye shees and careass saies o ths M1ddle East at

aver 7 millian haad 2y 1880, zaer Africa, fncludfng Sudarr, frave



N\

traditionaliy exported substantial numbers of sheep and goats to the
Middle East, byt government palicies and production goa]s.wi11 Qave to
change for this region to become a major factor in the Hidd]e. East
market.

The othar question is the ability of the region to increase pro-
duction of shegp and goat meat. Although subsidias are.available ij

certain countrieg to‘encourage increasaed production, these do not

appear to be competitive with subsidjes currently provided for dairying,

crop production or sheep and goat imports. This question will be dige
cussed further in the following section.

In surmary, the potential market in the Middle East for sheep
and goats is staggering. The major questions as yet unanswered are the
internal and external capabilities of supplying this market, and at what
price the rarket will continue 0 exist. The size g~ the market is also
cbviously dependent On government policy within the region (import
subsidies ¢r controls, etc.) and the ability of OPEC to maintain or

increase current ofl pricas and voluma.
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LIVESTOCK PRODUCTION SYSTEMS

The lands grazed either regularly or periodically by 1ivestock
can be classed as trye dasert, arid Savannahs, steppes and mountains,
In addition, 3 Timited numbar g fivestock may be kept under zerg
grazing condisions near villages or 1in irrigated crop production areas.
According to tha Naar Lagt Regional Study (FAG, 1972), approximataely
70 percent af tha sheen and goat population of the region are estimated
e be managed under nommaic or transhumans migratory systems. Tha ra-
mainder would Teraeiy ba Managed under sedantary grazing systems on

communal viilage arazing lands and, 1n some areas, crop intarsticas

Estimates for various countrias 1in the regicn are that from
60 parcent to as high as 20 npercant of t'a feed for livestock comes
from permanent mANCOWS and rasturas Changing patterns of fand use,
with some of the hatter grazing lands switching to marginal crop
production, along with inereased human and animal populacions, are
fesu]ting n severe evertrazing on much of the traditional grazing
lands. At the same time, lack of 1ivestock water and other factors
are actually resulting in urderutilization of sore range areas [Arid

Lands Aaricultura] Jeveioomert Program (ALAD), 1972).

Nomadic and Transhumans Pruggggigq_gxgggmg

True nomadism 1s characteristic of certain Badcuin tribes in

Saudi Arabia, Syria and Irac and other tribes in Iran. The nomads
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are 1ncreasing1y restricted to true desert ang marginal rangelands
receiving less than 100 rmm annual rainfall. In some areas, tradition-
al arrangements allowing Crop residue grazing during winter months

still exists.

evolved as tripaj territories. Nomadic systens almost exclusively
Involve camels, goats and sheep, in varying ratios tg each other
depending on the harshness of the environment. The camel is probably
the most impaortant animal to the true nomad, providing transportation,
fiber, milk and, in extreme conditions, meat for sustenance. Tradition-
ally, nomads sell very faw animals or products, d1lowing numbers to ex-
pand during good times. Winter death losses of 20 percent are common

during normal years,

opportunities neapr Cities brought about by Tndustrial development
associated with petroleum development. . Govermment efforts to establish
tribal boundaries, codify tribal laws, educate younger nomads and other

factors are encourage nomads to settle. At the Same time, vast desert

areas ¢f tha region can probably only be used for food and fiber production

if nemadic systems continue,
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Transhumance. or -the occupation of specific grazing lands
along estadl {shed arazing roytec batween winter and summer grazing dreas,
1s the most imnortant Tivestock Rroduction systen In the region. The
Hear £ast Reqional Study (FAQ, 1972) estimates the involved human popy-
lation at aporaximataly ¢ million people, but the Tivestock numbers tg
ba aver 50 percan: or the ragion totals.

Ganerally, home Base is {p or near the winter grazing areas,

These would Tncluda ardy savannah zones aroynd tribal settiemants or
villages and elthar in or near mJor agricul tyra] areas whefe crop
residua or other winter arazing may he evailable. As seon as weather
Permits during exrly snring, midration towards Figher ground begins.
The animals remain I the higher ceuntry until colder weather in lata
SUrmar oy aytymn Turens the roturn to base camp.

Transhumance almost exclusively invelvas camels, sheep and goats.
Lamding and xiddirg 2pn Completed prigy to transhumance, with weaning
generally Gccurring along the migratory royte. Milking for the produc-
tion of cheese, butter, ghoe or frash mi1y 1s begun whan the lambs
'reach 30 o dg days ang continued along the migratory route Pastweaning.
Generally, lactating owes receive the hest grazing. Lambs followed
by rams and non«?actatﬁng ‘amales recatva the noorest 32zing.  This
results 1n 51ower Srowth rates, Iater-marketing and higher daath
‘]osses in lambs, Generaily, miaration through the arig regions to
higher elavation grazing aruas resyl:s Tn larce weight Tosses both in

traveliing to arg returning from these are8as.  The Near Fas+ Reaiona]l
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Study (FAO, 1872), ALAD (1874) and the government of Iran have estimated
weight losses tn pa as high as 70 percent of the total weight of
offtake from the region.  Recen+ efforts at improving these condittons
have emphasizad improved watering and dipping facilities along migra-
tory routes. Recommendationg have also ireluded evaluating the
feasibf]ity of supp?emenfa? Teeding during migiration and truck
‘transport to summer ranges. It 1s not known {f thess practices are
being tested at the present time.

Large flscks sre generally the ryle during migration. These are
often comwunal Flacks cwned by viilagas or tribes with selected
members of the village or tribe making the migration while other
members are éedentaﬂy farmers. Large privately owned flocks may
either.be owned by the herders or by wealthy merchants, who contract
With the nerders Traders ang buyers follow the flocks, buy%nq milk
and surplus stock Tor transport to markets. Effopes to develop portable
cheese making facilities have not been too successful, and when used are

generzily cwneg Oy traders rather than producers.

SedentarV'Prcduction Systems . Sedentary Systems are based aruvind

village or trihaj grazing lands in the arid savannahs, or around crop
Interstices, farginal lands op fallow land 1n agricultural areas.
Approximate?y 30 percent of the sheep and goats and almost all of

the cattie are found in these Systems. Large areas of Turkey, Iran,
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Iraq and Syria are used In sedentary systems of production. In
addition, v117ages and cities have large populations of sheep and
goats throughout the ragion that function primarily as scavengers,
The numbers and productivity of these Scavenger populations are
genmeraliy wnderactimated.

Village aor ordpg; fands are generally communzlly owned aid grazing
rights are ng: allocates. As g result, these landg are gengrajly
severaly avergrazad and Pittle incentive exists for anima] porulation
control or range ioroverent,  This commnal form of lang tenure s

widely consicaerae iq of the major social apd peTivical abstacle to

improvement in Thrastock productian T omany countriag of tha region.
The manacemznt system in these urpas vasically avelvag around
arazing undar rerder qn the comnunal lands during the day and return
of the animalsy =p e village where they are penned at night. If
winters are not tie savere, this oractice is followed yedar around.

where wintar wagsbar PEENeNES grazing, the animals are stall fed straw,

—

'coarse hay and 1o soree czies Timyiad concentrates, such g barley,

The sheer of the region are remarsable in their ability to survive
and oroduce yndar- The narsh environmantal disease and cther constraints
that exizy in the reA. ATmest all of tha shego are of _ha fat-rumped

or fat-tailed LYLe. Carpet wooel bread typag include over 90

percent o7 44e sheen in the drea; pelt-type sheep such as the ~arakul

n

Tnclude ¢ o 3 SErTenT: and Merine or fne #0001 -tyees include

L2

ancther 2 tp cercant.  Uniqua Sreeds in the araa include the
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Awassi of Iraq, Israel, Jordan, l.ebanun, Syria, Turkey and other
countries, which is the most widespreac breed in the région. Other
impcrtant breed types inciude the Akaramnan or Karamon and Kiviricik
(Turkish Merino) breeds of Turkey; the Balouchi, Sanjabi, Moahani, Chall,
Zel and Karakul breeds of Iran; +he Arabi breed in Ireq-and the Nead1_
breed of Saud1 Arabia. 'Many other 1oca1 or tribal types are referred

to as breeds, but generally are derived from the above mentioned

breeds..

Productiv: iy of sheep in the region is largely controlled by the

harsh environment in which the snimals are expected to produce. Research
and demonstraticn units in tire reqion, using improved breeding, nutrition
and management ¢ cactices, h:ve shovn that dramatic increases in productivity
are pessible. The 70ilowing summarize§ current levels of production and

poter-ials with already demonstrated improved practices:

Estimated Current Under Improved .

irait Production Level Management Systems
Lambing Rates, % . 60-100 80-120
Lamb Mortality, 2 10-60 ‘ 5-20
Average Carcass Wt., kg 23 28-30
Average Milk Yie.d, kg 35-50 £0-100
Average Graase vool Wt., Kg 0.7-2.0 1.5-3.0
Flock Annual Of: take, % 25-35 35-45
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The Jower range of estimates would de under more extreme pcor environ-
ments, while the upgar Tevel would be under batter snvirommental con-
ditions. Limited work under nighly intensive rroduction systems has
Indicated tiat rapic progress can be made threugh selection and Cross-
breeding. In ispenl, Tor example, large flocks of fwassi owes are
approachiing 400 ke milx por lactatd on, with individual ewes exceeding
1000 kg. QOne largs wnoperative is now using only rams whose dams have
exceadad 750 'y mitk vieid. Imtroduction of the Chios breed from Cyprus
have also been successi™l under intensiy ‘e conditions. Flocks of first
cross Chios indigenous braad females have pxceeded 200 kg milk yiald and
a 30 to 50 percsnt facreaze in parceny lamb orop weaned.

Interast in faadiot fattaning systems for sheen and lambs is in-

-

creasine.  Traditicnal Foading systems have actually been little more
L.

thar holding aciions wiers Tieelo Bariar than maintenance diets hased on

straw 2re fad in arder to soresd oyt marketing.  These traditional lots
are generally contro®iad by butchars, traders or weaithy merchants.
HOWEVEYr, goverament isher:3s n wessarn style feedlot schemes, either
governmment contrellac or coopmrotively awned, s widssprzad in the area.

The majoe constraints =% “he present tima appeir to Ye inadequate supplies

ef high quality feraces, ack of aualif TeC managament, iy inacequate

disease control measuprss.
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CONSTRAINTS TO PRODUCTION

Although not necassarily in order of imporfance, the following

are considered to be the most significant constraints to production.

Socio-Political Canstraints:

1.

Aécording to the Near”East Regional Study (FAQ, 1972}, the major
constraint to improved livestock production in the region is the
absence of an effective land tenure system that allocates grazing
rights on communal lands.

Providing adequate services, education and other support is
extremely difficult with nomadic and transhumant producers.

These producers are generally inaccessable, and reluctant to change

whey reached.

Economic and Marketsng Constraints:

1.

Government policies in Middle East OPEC countries that are currently
subsidizing live sheep and goat and meat imports are not édequate1y
considering internal market disincentives to local producers

caused by lower priced imports.

In many areas of the region, municipal authoritias regulate meat
prices, which generally favor consumers at the expense of producers.
Organized freo markets are generally not avajlable to producers.
Middlemen, butchers and merchants generally control marketing.

Wool is often sold thres or four times by different levels of

middlemen beTore it enters tne local or export market.
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Resource Inventory:

1.

Probably the greztest need is for hettar rangeland resource
suUrveys that are essential 9 Taad use nlanning and control.

Sheeo mrodusiion systemns and practices are fairly well known

in the regicn, but Tittle is known about the region's over

47 nillion aoats.

Technica] consiraints:

T.

wnrt - e reey

The major technical constraint to improvad sheep and goat

A}

production iz dnzdecuate feed resources. FAQ (1972) estimates
that an cdditanat 1.7 11400 heciares are nseded for fodder
production o admauniely supnort existing flocks and "erds.
Instead of Uiz being pecwided, covernment policies zre more

o

ofter encouraging the converdion of Settar rengeiands inth
marginal cron fandz for carea’ rraduction, thus aggravating the
problem.

Research 1s readed wo develon more 2fficient crop-i{vestock

oroduction systems, utilizing specific fodder crovs far 1ive-

stock, fallow Tands for rasturs crons, strategic supplementation

i}

Research 5 roeded to davaicn stratified oroduction svetenms
witieh Iink range oroduction Systoms to feadlot: for finishing,
and which will davelan spacizalized intensive oroduction systams
that emphasize “he hiagh value oroducts of miik and Tamb in high

» ) b -
potential areas.



The lack of trained perconnel is a major problem in the region,
"and pay and status for professionals in agriculture is generally
not sufficient to attract highly quali®ied people. At the
present time, almost all management for development schemes in

‘the region is provided externally..
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POTENTIAL ROLE OF SHEEP AND GOATS

The obvious market potential for sheep and goats and their
products clearly establishes the potential for sheep and goats in
the area. If current projectsd trade deficits in sheep, goats and
mution ara realized in 1985, then costs of imports to the region
could be as high as 3 billion dollars annually. This should be
adequate incentive to governments in the region to emphasize
improving the domestic industry. The major question is how to
increase production when most analyses have generally concluded
that existing rangelands are already oversiocked. The following
four areas are generaliy recoanized as the areas providing the
highest potential for increasing productivity.

Improvad Manacement of Rangelands. Many have speculated that

reducing livestock numbers by cne third, on existing ranges in the
regidn cou'd actually rasult in a larger net offtake of product.
Grazing control zccompanied by range renovation, improved livestock
water, mors efficient migraticen systems and ather practices that
have often been recommended clearly merit serious consideration.
Investments in structurs? changes must clearly be accompanied by a

major investmant in education znd training at all levels.

Imbegrated Crop--iivestock Production Systems. Pastoral and

agricultural enterprisas are generally not fntegrated and have not
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been ccasidered as integrated programs in development studies and
planning. As an example, the ALAD report in 1974 estimated idle

or fallow crop land in the region to exceed 40 million hectares
annually, a majer portion of which could be used to produce forage

for animal produ;tion during idle years without affecting subsequent
cereal producticn. Sheep have proven effective in sim%]ar environmernts
and production systems in Australia, western North America and the

highlands of Africa.

Intensive Production Systems. If sheep.and goats and their
preducts were allowed to reach potential market prices, and the
same were true foé cereal grains, a strong case could -be made for
highly intensive sheep production systems involving irrigated
pastures, harvested forages, supplemental cersal grain feeding and
even zero grazing confinement systems at the present time. 'Hith the
long~range outlook for needed shzep and goat meat in the region,
highly intensive production systems that would permit both increzsed
animal numbers and increased productivity per unit may well be the
najor hope for reducing potential trade deficits:

stratified Production Systems. Most developed areas of the

world that demand higher quality products than can be produced from
marginal range lands have evalved into specialized production systemse-
1.e. production of feeder lambs on ranges and finishing these lambs

in other areas on improved pastures or in feedlots. Economical
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weight gains and product improvement can also be achieved with
older stock beyond 1ts proeductive life on the range. Some evidence

of stratification can already be seen in the area, but tradittonarl

producers are not currently sharing in the benefits of these programs.

Stratification could also potentially achieve desired results in

reducing rangeland grazing pressures.
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RF.COMMENDATIONS

Sheep and goats, and their products of meat, milk and fiber,
Elear]y marit further development efforts in light of regional demand
and potential trade deficits. It is also clear that changes must
.occur in traditional prﬁddﬁtion éystemé and non-traditional production
systems merit further investigation. The following general recommenda-
tions are divided into those related to government policy and those

related to technical impravements.

Government Yolicy

1. Governments in the region that are subsidizing sheep and goat and
and meat imports in order to meet consumer demand at reasonable
prices should carefully review the impact of subsidized imports
on profit and production incentives in the domestic sector. Re-
allocation of a portion of import subsidies tg provide domestic
producer incentives that would result in the desired changes in
the domestic industry could be a very wise long-term investment.

2. Improving land use through greater grazing control and allocation
of grazing rights is basic to maintaining or improving productive
rangelands for future generations.

3. Internal marketing systems that provide more direct benefit and
incentive to domestic producers must be developed by governments
in the region. Control of meat prices by municipal governments

should be eliminated, and open markets that reflect product value
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encouraged. Government {ntarvention in marketing could be coupled
with production subsidies, grazing contrel, development schemes,
education programs, etc.

The only other 2lternative available to countries with invastment
capital but inadequate natural resources to increase domestic
preoduction s axisrnal investments in sheep and goat production.
The authors of this report are aware of such ‘nvestments in both

daveiaped and dzvelaoing countries.

Tachnical Improvements
Major investmeiis In rangalord improvement and rang management
research and education programs are zlearly needed, but must be
precluded by craater control of raﬁgeiands use.
Major investrantz, oreferadlvy on 2 rogicna! basis, in sheepn and
goat research ers cieariy jusiified. Fmphasis should be placed on:
a. Evaivation, ‘mprovewent and wtilization of indigenous genetic

EI) -
i
3

rasoureas for meat, mitk, wool and monair oroduction.
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intzaorated crop-livastoek oroduction systems,
with ershasis on more oy Ficiant use of fallow jands.

C. avaiuation of irteagiva orgduction systens inveiving irrigated
pasturas, nervested furuces, cereal grain supplementation, zero
arazing systens, lamd feedlons, ete.

Almaz®s 271 o “ha abava racomna “ﬂ':iﬁng will require major invest-

meats in ecucaltion 4nd Iraining - 3% the research scientist,

administrative, extansion worker and orcducar levels.
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SHEEP AND GOAT PRODUCTION IN THE ASIAN SUBCONTINENT

For the purposes of this report, the Asian subcontinent includes
India, Pakistan, Afghanistan, Nepal and Bangladesh. Agriculture and

livestock production are the largest contributors to the gross national

product in this region. Probably a larger portion of the popu]atibn.in-

this region are subsistence cultivators and pastoralists than in any of

the developing regions of the world.

Tne total land area of this region is over 500 million hectares,
which contzins approximataly 20 percent of the world's human population.
To put this into perspective, Africa has six times the land area of the
Asian subcontinent yet has cnly 10 percent of the world"s people. The
Pressure on the land resources by the increasing human population is
tremendoﬁs. Table 1 presents the 1961-85 average and 1974 human and
animal popuiations For the region, and their relative percentages to

1974 world totals.

The human popuiation of the reaion has increased approximately 30
percent during the last 10 sears, while the increases in livestock
numbers have been far below this rate. Probably the most overwhelming
statistic for tre region is the huge cattle population of India, which
s essentially non-productive in terms of meat production. The huge

amount o¥ “ead rescurces reguired to maintain these cattle would make a

substantiz]l difference in food supply 17 tae resources were diveried toward
small ruminan® srocovition.  There s some indication that the numier of
cattle may actually be “alressing rither then increasing as the statistics

indicate. Tha other major livastock species in the region is the buffale,


http:divert.ed

Table 1. Human and Animal Populations in the Asian Subcontinent, and Their
Percentage of World Totals.
Number
Percent Percent of Livestock
1961-65 1974 Change World Total Per Kuman
(000) (000) A % No.
Humans 595,577 774,242 30.0 19.8
Cattle 216,325 229,337 6.0 19.5 .30
Shae 72,75 78,066 7.4 7.6 .10
Gaats 84,249 98,335 16.7 24.7 .13
Buffalo 62,585 74,737 19.4 57.4 .10
Camels 1,952 2,257 15.6 17.0 .003
Horses, Mules, Asses 5,386 5,032 -6.6 4.2 .006

TA0 Producticn Yearhook, 1974
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which is the most important source of farm power in tha region. Both

buffalo and cattle are milked in the agricultural areas.

Both sheep and goats are increasing in numbers in the.region,
with goats increasing at a more rapid rate than sheep. India dominates
the region with approximately 69 million goats and 40 million sheep.
Pakistan has 14 million goats and 18 million sheep, while Afghanistan
has approximataly 4 million goats and 17 million sheep. The subcontinent
contains approximately 25 percent of the world's goats. Althoygh Africa
has more goats per person, the concentration of goats per unit of land is

approximately five times as great in the Asian subcontinent.

" The productivity of sheep and goats in the region is presented in
Table 2. Within the region, sheep are more productive in the rest of the
region than they are in india. Sheen are the principal livestock species
for nomadic and transhumant pastoralists in Afghanistan and Pakistan and,
due to their importance to these people, probably are better managed than
in the smallnolder flocks of India. When compared to the rest of the
developing world, offtake rates and meat production per head are accep-

table for sheep.

Both percent siaughtered annually and production of meat per head
for coats in the region exceed world everages. The 42.8 percent annual
slaughter for goats in India at the same time that numbers are
dramatically increasing clearly indicates a high productivity. Milk
producticn is deceiving, since government estimates were based on only

approximately 10 percent of the goats in India beinq milked. Unofficial
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Table 2. Productivity of Shea

P and Goats in the Asian Subcontinent in

1974.
No. % Meat MiTk Wool
Area - Animals Slaughtered Per Head Per Head Per Head
(C00) yA kg./yr.  kg./yr. kg./yr.
Sheep )
India - 40,000 31:9 2.9 -~ 0.9
Rest of Region 38,066 J1.8 3.9 13.4 1.4
Goats
India 65,000 42.8 3.9 9.9 -
Rest of Region 29,325 34.8 3.9 7.2 -

FAQ Production Yearbook, 1974.



estimates are that milk production from goats 1s rapidly increasing in
India, with approximately 20 percent of the goats being milked (Sengar,
197€). Since almost al] goat's milk is consumaed lTocally, any milk produc-

tion data can only be classified at bast as an astimate,

The four principa) range types within the ecozones of the region are
the tropical savannahs, tropical forests, desert bush and temperate
mountains and foothills. Much of India falls into the classification of
tropical savannah, with rainfall “rom 250 mm to 1500 mm. Tropical forests
in the southern peninsula are limited, with many areas that once would
have 71t this classification having been clearad and put under intensive
crop production. The desert bush zone ranges from the northeast plains of
India thrcugn Pakistan and Afghanistan, with varfiation from sub-tropical in
the southern part (o temperate desert in the north.  The Himalayas and

other mountain ranges border the sntire region on the east.

!

Sheep and goats are produced in the subcentinent under nomadic, trans-
humant and sedentary production systems (Turner ez al., 1973). The

migratory “locks exist in Those areas where vegetation is scarce and/or

seasoral due to climate. The sedentary flocks are generally associated

A discussion oF asroduction in the region is, thersfore, most appropriate on
the basis of twe bHroed range classificazions that dictate %he production
Systems. These are the tronical sevannen/iropical forest zones and the

desert bush/temzerate mountain zones.



A B

HUMID TROPICAL SAVANNAHS AND FORESTS

The tropical savanneh and forast includes a major portion of
India and Bangladesh z2nd a spalior periion of Pakistan. As stated

praviously, rainfal 5 7on: rances from nzar desert 250 mm to

3

2500 mm in the exzreme southern seninsula where the iimited areas of

tropical Torests remain,  The aunid tropical savornabs, as discussed
T this ssction, recoive over SO0 mm annual rainfalt. The only areas

roresT rone that includes Tivestoek oroduction are

B R T e T e B T R R S tym . N - o py - P S ST
LGSR gress thal hnave heoon Cirarec and are in ».eni.;vd_‘/ CU]t.s\'th‘d.

the areble Jand in the ares that hag adequate
rainfzll is intensively cuitivated. 'n termz of livestock oroduction,
practically evory avatizble nuirient resource is utilizad., The question
in this recion 95 not how So to'e advanteos of undorutilizad nutrient
rescurtan, wirich is the case in much of She aevelaoning world, but how

oczte these nuirient rasources into more procuctive livestock

systems in a culturaily acceptanise mann The almost 20 nercent of the

3

worid's cattle found in thi- regien orovide relatively Tittle to the
diraet human “ood sunpiy. It is racognizad that pernaps 5-10 percent of
Shese cattle are ulaimatsly slau iwhtared, approximately 10 percent may be
wilked ard another 20220 povgaps aea usag for dravcht powsr. Howavar,

this still Teaves 50 %o 60 carcent, or over 100 million vat

L o S A vy ¥ e - et dn - A -
Serve A arocuckion Tuactieon reliflonshkie that (3 Tass fhan would be

expactad in other recgions the world.  The amount of nutrients required
S0 maintain this huch cattle tanulation i simpiy stzggaring, especially

: 4 v ~ ~ L B . ” . - - o N . .
“hen The total Tood supoly availanle for the humap o COUIation 15 considered.
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Livestock Production Systems

15 the high rainfalil area (above 800 mm rainfall), livestock are
generally owned by sedentary farmers anc landless peasants. The only
exception to this is the migration of flocks (mostly sheep) into the
cropping areas from the arid ranges to utilize crop residues and
unharvested forages. Migratory flocks are generally large (100-2000 head),
- whi1e sedentary f?dcks are'nofméily'z to 10 héad‘with occasional f1o§ks df

50 head or larger.

The principal breaeds of sheep found in the high rainfall area are
the Nellore and Mandya, which are non-wool or hair breeds for meat produc-
tion (Turner et al., 1973). The Sonadi and Malpura, which are primarily
carpet wocl breeds found in the more arid zones, are occasionally seen in
the high rainfall areas. The principal native breeds of goats are the.
Jamnapari, Beetal and Barbari (Mishra, 1975). [ntroduced dairy goat
breeds such as the Saanen, Alpine, Toggenburg 2nd Anglo~Nubian are increas-

ingly poopular.

Mishra (1976) describad the breeds of goats in India, their productivity
and recommended fmanagement practices. The Jamnapari breed of goats has
been one of the mos: widely used genetic resources in the world, with breed
types and introducticns in practically every region of the tropics tracing
their origins to this breed. They are multicolored from white to brown to
black, have lcng penculcus ears, are tall and leggy with mature males
averaging %6 cm and mature remales dveraging 82 cm at the withers, and are
heavy with maturs males averdaging 20 kg and mature females 50 kg. The
average miik yield is 1 xg/day with jactaticn lengtn oF 200 tou 270 days and
Practicaliy no suopiemencal concantrate ‘eeds. Under improved ccnditiong.
yields of up to 4C0 to 500 X5 have been achieved. Kidding rates av.:-age 1.5

Kids ser dce.
VIa?



The Beetal breed i intermediate in size between the Jamnapari and
Barbari breeds, with milk yields similar to the Jamnapari. The Barbarj
are called the dwarf miik goats of India. Mature females will weigh 25-30 kg
and mature males 35 o <% z¢, with wither heights averaging 55 cm for females

1 ~ ’

and &8l cm for males. M1k yields of 100 to 200 kg are expected, depending on

]

available Foad. Thiey ara mora prolific, averaging 2 kids per doe, and will

kid at least three nimes ‘& W0 years. The breed iz also cansidered well

adapted o stal? faeding and grazing in or near villages and cities. Tha
hencal bracd whizh is ths cwart weat-type qoat in India, 1s also considared

nighly protific (2-2 xids per cee) and very nardy.

Within this AUTE, 902%5 can he found ip a wide range of oroduction
and agro-aconomic sitvations (Sengar, 1976).. These range from carefully
managed intensive nuacuctian iystars, 2 to 5 head stall-fed systems, tethar-
ing systems and Tass Graring or scavenger systems in or near villages and
cities. Lancless farm ACTERrs ownoa significant share ¢f the goats. They
Will usually take *heir cne B0 three 5Cats to the fialds when they work,

tether them aieng readsides or canals, and coiiact unwantad weads ¢r crop

2

= they work. The goats are taken home

with tnam after wark wnere trey are confimad. Tha yiner system 1s continuous
cenvinemant For the amsir ape cotoand crrry the feed £g Shem by tha small

- . ! —~ - “ e . -~ e Y- b
N3¢ workeors, A05% 400ls are very ingortans sa both

SUsTAnancE and cunniitanta Cacoms “or the Tendless peasants.  This adgro-

aceromic syszam ig 2ireacy so ceiicazely talanced that identifying specific

- . -

ST e 5 - . PRX-E] ]
practicas o thenge for fmoroverens o e system is extremaly difficult.

Althouah an average of <wo does procucing 2 or 4 %ids and 200 *o an0

Titers of mitk annuatiy does nos cound iika an important precduction system.

Y1-8



it is vital to the survival and econamic security of millions of families

in the subcontinent. Diversion of feed resources to téis system, along
with organized tecnnology iaputs and marketind systems, could go & iong

way to alleviating hunger and improving the agro-economic system. A

10 percent reduction in the cattie heérd of India, fYor éxamp1é,:wou1d permit
about & 100 percent increase in the milk and meat production from goats.
This would come from both increased productivity of existing goats due to
improved futrizion and acditional capacity for more goats. Other technology
changes such as genetic improvement and improved animal health would result

n further increases.
Constraints to Production

The major constraints to improved production are the lack of perception
of the importance of small ruminants on the.part of planners, a reluctance
L0 develop viravegies o alleviare the problems created by the nuge popula-
tion of the relatively low-pracuctize use of cattie, and tn sulting
criticzl prébiem 27 scarce nutrients tnat restiicts productivity of
existing heras and fiocks. The constraints listed in this section are
discussed under general cétegories oY socio-political, economic and tech-

noiogical ceniiraints and are not azcessarily in order of importance.

The greatest constraing o improved food production from Tivestock

—
.

in the subcaatinent 1s tre remenccus numier of cattle that zre usead

TOW pursesEs GlREr than direct Auman nutoivicnal consumprien.  The

cultural roiz fo wai) r2ccenizec LUL the Problem of how To remedy



2.  Planners, government officials and development agencies generally do
nat recognize the importance of sheep and goats to subsistence
producers, nor their potentiazl for commercial production. This
mentality was 30 -~erious that Pakistan officials were persuaded to
Tegislate an externinazion orogram for goats. The failure to recognize
that the procduction procass was the effect of several complex problems
rather than he czuse of thee problem still prevails in much of the
canventional wi<dom ahout livestack proﬁuction in the subcontinent.

3. Sheep and coas oroduczrs sra cenerally near the bottom of the

social scale. Professionz which serve them, such as extension
spacialists, z2is0 suffer 7rom this {mace

Econcmic and Martesing Constraints:

N B Ty oWy

1. A malce nortior o0 cheon and oozt pradyets

..... P A L I O L U

&

this region are used

2
!

i

for syBsistoncs, maving 2n aconomic analysis quite difficult.

2. Sheap and guats ore ~gera’ly markatad through tradars, with

producars o7%en rucaiving Tezs tnan f2ir market value.
0 organize milk marketing for goat's

5 1t5 ys2 to iccal or home consumption (Singh

- - . B N
(2CNN0.527C3 . Lontlraing

e e ey g v e

1. imnroving rutrition {5 tha major constraint to increasing sheep and
geav oroductivity (Bheid, 1874),

hd t

iy e Y -~
2. vi? L AN Lo

(&}

v within flock cenetic improvement is extremaly
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3. Animal health and disease problems exist and are generally well under-
stood, but the veterinary services and supplies are often not avail-

able to smallholder and landless producers.
Potentis! Role of Sheep and Goats

Within the humid trcpical savannahs of India, the greatest opportunity
appears to be in increasing both number and productivits of dairy goats
(Sengar,‘l976). Tnere is a general feeling that government officials would
be receptive to a well structured program for this purpose. The following
points should be considered:

1. India already has the basic infrastructure of research facilities,
scientists and ex<tension sarvices. Al that is needed is a coordinated
efrort that i; aéequateiy supported.

2. With the urgent needs for increased milk production, a smallholder
milk marketing scheme for goat's milk similar to those that have
proven successfu] for dairy cattle and buffaloes should be tested.

It should te rememoerec tha. the success of these programs was their

integration with a total program including credit, veterinary and

extansion‘services, etc.

3. The improved breading stock recuired for a successful orogram must
be developed under large government or cooperative schemes, since

the srallholcer can not deveiop these resources by himself.

cpportunity For improving sheep production is

)
-
O
O
[s7]
(@

i
o3

s
D
s}
-
m
(35

t
D
v
ct
)

within the Targer migratory flocks within the tropical savannahs (Turner
et al.. 1873). The provisicen of veierinary and extension servicas and

!
l



improved breeding stock from central herds could greatly increase the
productivity of existing flocks. However, this is dependent on the develop-
mant of pasture improvement and other programs that would increase the

nutrient resourcess available for producticn.
ARID SAVANNAHS, DESERT SHRUS AND TEMPERATE HIGHLANDS

The reason for discussing these diverse range types together is that
the produciion systems utilizing them arec closaly intagrated. Migratory
flocks, bath remadic and emnshumant, spena the cooler part of the year
grazing dasert and ap’d sgvannah rances, then will mave into the mountains
n the southern part of the Indian desert and
arid savennah rangae, tha migratiot mey he saouth inte “he cropping areas
to utilize crop residues and unharvested feeds. Essentiailv qll production
systems in the ereg are rmigemai

- 4 o - - o - N ey om wer Vo - sy -
and srarsa fzed and water rosourcas.

The north and west oF India and seuth Pakistan reprusent a large
desert area Xnown 35 tha Indizn deser®. This area is separated from the

arid lands af Afchanistan by the “indu Kush mountain randge and is bordered

3

an the east by the Hmataves. Tainfall will generally axceed 1400 mm in

1

the “emperate highlands and decos wapidiy 22 balow 200 am in he arid
Towlands.,  Colder winter tempersiures nermi’t use of the hat arid desert
regions, with migration uowars inta whe highlands beginning in late spring.

Ran falls mainly in e leta soring, summer and early autumn,

Vi-12
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Livestock Production Systems

Sheep and goats are clearly the more important in this area than
cattIe ~Although it was impossible to separatn sma11 -ruminant and catt]e
numbers for this ared of India, the numbers of Afghan1stan and Pak1stan
are probably typical for the desert area of India. Afghanistan and
Pakistan have combined totals of 35 million sheep, 18 million goats,

17 million cattle and 10 million buffaloes. Sheep are obviously more
important than goats to the desert and temperate highlands ranges.

Approximateiy 40 percent of India's sheep are in these range areas.

With minor exceptions around cities and villages in higher rainfall
or irrigated areac, sheep production is migratory (Turner et al., 1973).
Nomadic herders will move -their flocks from winter desert grazing areas
to spring foothill ranges to summer mountain pastures and then ejther
back to fall foothill ranges or into cropping areas toc graze crop resjdues

or unharvested crops in marginal areas.

The majeority of the higratory herders would be more properly
classified as transhumants (McArthur, et al., 1976). These groups will
have one or more settled bases in their traditional summer and winter
grazing areds, and may also have areas where they will cultivate some

crops along their migratory routas. Transhumant herders may also be

fully integrated in certain areas with settled agricultural villages,

VI-13



with a few persons taking tha village flocks to mounta1n pastures in the

borers also foTTow the flocks along

-

[s4]

early summer. Nomadic traders ard

[47]

r

o]

their migratory routes. These

«y

ups generaiiy do not recognize

national boundaries and rareiy benefit from government services.

rariy the most important sector of the agricultural
acenemy in these areas. (Mzkimi., 1576}, Livestock procducts account for
approximately 20 pnercent of the aoress national product and 30 percent
of “he total axyert “ncoma v Afchanistan.  Within the Tivestock sector,
cowld now he chiainad “hay separzted fthese Tiaqures for the arid

- - ey ey e Y S LNy e - . T - s {e -
ranca and famzerats highiand -~=gicns of Paxistan and India, but the relative

Many braeds 0Ff sheer cin te Foynd in thess areas, al “hough thare
apcears tQ Te coms daracie ganziic ¢im

major Iroupings would o the lower yielina and lower cuality coarse

wonl breed zmyres, cooc gualicy caroet wool bread ftypes, pztive finer wool
Eroacd Tyzes ang introcucad wodl Treads.  Tynfezl Yreads found in the

Zngian desart reciorn woutd Se the Soradi {osor ccarse woel) and Magra (good
carget wool;, with e Zoshmir Mardnc (Firar wesl) found in the Yimalayan
~zeton [Turrer, et &i., 1277, Introducticn into Iadia of Corriedalas from
~ustralia, fastouillats from the United Statas and other weel breeds from

VI-14
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other areas are known to have been made. tmphasis in India for these
ecozones 1s to improve wool production. The other important breed resource
In the area {s the Karakul, with fur production from young lambs being the

primary production.
Constraints to Production

The major constraints to production in the area are the shortage of
feed rescurces, which forces the migratory production systems that make
1t extremely dirficult o provide government programs and services to
procucers. Several 07 the constraints previously discussed are of equal’

importance to this regicn, but will not be repeated in detail.
P

Socio-Politicz]l Constrainms:

1. The migratcry natgre of production systems creates problems in
providing goveggéent assistance. At the suite time, producers in
these areas dare genera’ly suspicious of governmen:i intervention
and ovten do nol recogniza geg-noiitical boundaries or authorities.

2. The image o7 sheep and goat nroducers in India is generally low and
their proximity to government conters is remote. As a resul: of
thase enc ovher frustrazicons, there is oftan a tendency of government

plannars tc ignore vhem in Yizu of more prassing local prablems.

()

Economic anc Marketing Constrdints:

1. Organized marketing is very limited and poorly structured in the
region. The only major effor=s nave been in the area of wool
markeTing., A3 & resulv, @igrazory traders are often the primary

Ceneviciary o1 tne exczanse Cf 2roCucars.,

2. Govermment inlarveation 1nlC sxsort aricing coiizy often results

in lower grices Fo¢ srccucers due To the urgent reed Tor foreign
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objectives of the Herat Development Project in Afghanistan are structured

along these linas.
RECCMMENDATIONS

The most important single recommendation for the Asian subcontinent
1s for government ﬁ]anners and policy-makers tg place the importance of
sheep and goats into proper perspective. Thig ranges from a recognition
in human terms of the importance of goats and sheep to the millions of
smallholder and landless farm workers in the humid savannahs to the
1mportance of ;heep to the total economy of the arid range and temperate
highlands areas. The major contribution of sheep production to the gross

national product and export earnings of Afgnhanistan is clearly an example.
Genera] Recommendations

Certain general recommendations can be made that apply to all countries
and ecozones within the region. The first of these s the previously stated
need for recognition of the importance of small ruminants to the area's
people and economy. Following are other important general recommendations:
1.  The smell rminant needs to be viewed as an Integral part of

smallholder crop-livestock production systems, rather fhan as

ar unique input to the ecosystem. The intensive land utiliza-

tion by smailhoider agriculture in the humid tropics almost

dictates the integration of livestock into the system to utilize

residues, weeas, crop interszices, atc. The small land holdings

further almost restricts efticient productive use to smai]

ruminants. This concent deserves thorough consideration, analysis,

testing and suppart in integraced researcn oraograms.

VI-17



The market infrastructure for efficient and equitable transfer of
products fram procucer to consumer are essentially non-existent for
small ruminants. The cnly possihble exception are limited efforts

to organize wool marketing and pelts from Karakul sheep. This must
recefve high priority for sufficient prodﬁcer incentives *g encourage
implemantation of desired te chnology and thus meet country goals for
production.

Development schemes olanned or being implemented in the region are

[Fa)

often one-dimensiconal (4 .a. - imgrove wool production in a given
provinca or stats bv introduction of hetter wool producihg breeds).
Hhile the goal of such o pragram 1s worthy, the one-d! mensional
effort of brzad introduction into the system will Tikely fail with-
out coordinatad efforts in credit servs ices, nutritien programs,

vetarinary and hoalth saryd ces. extension serviced, marketing

programs, ets.  The orimary foundation “or all development programs
should be the cesires of the target populaticn, and their effectiva

inputs into the planning and imclementation processes.

Specific Pecommendat-ons

Several existing orojects could he endorsad or new projects recommanded.

However, for tha purtoses of This repors, two projects are emphasized
as represertative of the tvoe of coordinated efforts neaded in smal)

ruminant develocment projects for the region. These should be viewed
as mare spec!Fic axamoies of thaosa Joints that ware emphasized in the

general racemmendation

(9]

Goat's Milk Marketina in India

India has pioneared *he develasmant o7 smallholder milk marketing



schemes from cattle and burfaloes. Savera] dairy cecoperatives ha ‘e been
developed and are successTully operating, but not witho&t several years of
hard work ¢o devaelop the total program needs.  Altaough the primary thryst
of these schemes is to escemble, purchase, process and transport milk from
producer to cormsumer, their success nas related to total program Tnputs
such as smallsolder drganization, veterinary ﬁnd extension services,
producer credit, 1mmediave cash pavnents, wi?iingness to accept smal)

quantitivies of milk, artificial insemination, etc.

With the growing importancs and tremendous potential of dajry goats
Tor smaiiholder Tarmers and landless producers, a cooperative scheme for
milk marketing from dairy coats merits serious cansideration. This
milk mardating scheme couid either be incorporated into one of the current
dairy marketing coopzratives or ceveioped separately. The following steps
should be a pary of this project.
1.~ Determination oF the specivic ares where the preject is most

feasible. This snouid inciuge ar analysis of whether an

indevendent davelcoment scheme or incorporation into an

existing dairy CoCperative is che most feazible approach.
2. Devalop the total package - assambly points, pricing policy,

credit services, breeding stock, veterinary and extension

(J

servicas, etc,

3. An implemsntation plan and scheduie.

Herat Development Proiscy - Atghanistan
The Herat Ceveicoment Projzct in Afgnanistan is one of the first

"8¢icn L0 improve condicions for migratory producers.,

major effarts in tha

I of the comporents from creditc L0 services



and marketing that are essential for such a development scheme. The
major constraints at this point appear to he inadequate research and
training support services to assure appropriate technology develaopment

for the project.

Similar projects, with the full complement of support services,
are clearly needed throughout the arid and temperate highland regions of

the subcantinent.

VI-20
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SHEEP AND GOAT PRODUCTION IN SCUTHEAST ASIA

The countries included in this region for this report are the

Phillipines, Indonesia, Malaysia, Thailand, Laos, Cambodia, Vietnam and

Burma. Countries visited as a part of this study were the Phillipines,

Indonesia and Malaysia.

The en;ire region can be classified as within the sub-humid to
humid tropical ecozones. The area generally is within the tropical forest
range type; however, a sicnificanv portion of the tropical forests have
been cleared over the centuries resulting in cleared hiilsides, valleys and
alluvial plains or deltas. In some 1imited areas where mountain shadcws

restrict rainfall, the range ecotype approaches woodland shrub.

Over 80 percent of the region exceads 1500 rmm annual rainfall, with
amounts exceeding 8,000 mm in parts o the dense tropical forests. The
climate of the arez 2ain perhaps be more accurately described by the
following four classifications on the basis of seasonal rainfall patterns:
(1) no dry season and no pronounced period of maximum rain; (2) no dry
season, but a pronounced period of maximum rain; (3) shert dry season
(1-3 months) and a period of maximum rain; and (4) two pronounced szcsons,

wet and dry, with the dry season lasting 3-5 months.

Temperature variations are slight in ‘he lewlands (sea Tevel to
300 meters elavation), with temperatures ranging from 23°¢ to 32°C
(Tillman, 1S7&). The range in temperatues increase at higner elevations,

and as the aistance from the ecuator increases.
Agriculture is the dominant enterprise ¥or the people of the region.

VI-23



Hutasoit (1974) estimated that over 65% of the ceople of Indonesfa are
dependent on agriculture for their livelihood, while Rumich (1967
estimited that the percentage engaged in aériculture exceeded 80 percent
in the Philligines. Essentially all Tana under cultivation is intensively
cropped, with the princinal crops being rice (which is the staple food),
corn, vegetadblas, fruits, soybSeans, cassava, peanuts, cocoa, coffee,

tea and coora. Crop oroductisn 15 very intensive, with double and triple
cropoing annually where rainfall and irrigation peymit. Smallholder
subsistence agriculture is the narm 1n the intensive cropping areas, with
popuiaticn densitiecs being ameng tne highest in the world for agricultural
areas in thase regions (Hutasoit, 1974). The exceptions to subsistence
agriculture are certain areas where large plantations cultivata crops such

as rubter, oi! calm, coconut, sugar cane, nineapple, coffee, tea, copra,

The total iand area of this »egion is aporoximately 400 million

hectares. The human population was sstimated at near 310 million, which

L §!

was 7.9% of the world's gooulation in 1974, Various sources have estimated
that approximately 80% of “he nopula+tion of the region lives on no more
than 30% of the land a-~ea. Porulatfon densities, for example, on the

A
'

islands of Java, Madur ., %211 and Lomhok in Inconesia exceed 500 people

-3

per km2(7i11maﬁ, 18720 Tahlz 1 presents the 1561-55 average and 1974
human and animz! ponulatians for the region, and their relative percentages

to 1974 world totals.

The human ponulation of tie ragion increased approximately 35 percent
during the Tast 10 years. Increases in Tivestock numbors are far beleow

this rate, with sheep numbers actually declining during the period. The
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Table 1. Human and Animal Populations in Southeast Asia, and Their
Percentage of World To:als.

Number
) Percent Percent of Livestock
1961-65 1974 Change Vorld Total Per Human

(000)  (000) % - z No.
Humans 223,705 309,597 8.4 7.9
Cattle 21,279 24,103 13.3 2.0 .08
Sheep 3,72 3,571 -4.3 0.3 .01
Goats 8,990 10,017 1.4 2.5 .03
Buffalo 17,602 18,968 6.5  14.6° .06
Horses, Mules, Asses 1,194 1,346 12.7 1.1 -004

FAO Production Yearbook. 1974.
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data in Table 1 clearly show that livestock are not a major component of
the agricultural system. Numbars of livestock per human are the lowest

for any of “he daveloping regions of the world. The consumption of protein.
i

from Tivesteck sourcas s therefore quite Tow.

Mubyarto [1:7L] estimates the consumption of protein from animal
saurces fn Inconasia at 2.7 grams per day, which is less than one-half of
tne projocted wTninor neads of T ograms per day. This translates into less

than J %g meat and cne iiter of milk ennual per capita consumption.

Mebyarte (13974) states that the principal factor Timiting consumption is
paysical suzalr.  Althayol @itk consumption is clearly not very high for

the regien, imooris of powdarad milk fnto the region are increasing

dramaticaliy (740, 1874

Most of the 17vastock in the region are found in the densely populated
areas. Hutasoit (1374)  for example, estimatas that 54% of the cattle in
Indonesia are cn the island of Java. Tillman (1976) states that about 53%
of tha combined popuiation of cattle and buffaloes are used for draught
purpases.  Sinea cows are usually at least two years ald befofe used for
plowing, “his means That orohably another 25% of the herd {5 committed to
use for draught. Hultzseis (1974) estimates that there are only 55,000
catry cows in Irdonesia ard moct are lccated near the larger cities. [t
is not clear whether &he Tow level of milk production is due to Tow demand
for milk or 2 ~ich derand “or draught animals and the diversion af limited
resources to thz producticn of cattle and huffalo for draught purposes.
The incrzasing ‘=oorss of @i1% powder would suggest the latfer case as the

Y

apgropriata explaration. This will Tikely cantinue, as sources in the

3
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government of Indonesia project a need for a 50% increase in draught

animals during the next decade.

The productivity of stieep and goats in the region are presented in
Table 2. The numbers far Indonesia are separated from the rest of the

region, since Indonesia has approximately 90 percent of the sheep and

Table 2. Productivity of Sheep and Goats in Southeast Asia in 1974.

a—

Na. % Meat Milk Wool
Area Animals Slaughtered Per Head Per Head Per Head
(000) p4 kg./yr. kg./yr. kg./yr.
Sheep
Indonesia 3,223 32.1 3.1 - ?
Rest of Region 248 43.4 5.7 - 0.8
Goats
Indonesia 7,468 35.8 3.6 4.0 -
Rest of Region 2,549 32.3 4.3 4.0 -

FAO Production Yearbook. 1974,

approximately 75 percent of the goats found in the region. Although the
percert slaugtered annually and kg. meat per head per year for sheep in
the rest of the region are above world averages, the relatively low pro-
ductivity of shees in Indonesia probably accounts for their declining
popularity. Milk and wool production from sheep are not important for

the region. Annual percent slaughter and kg. meat per head from goats for
the region zre comparable to world averages. It should be emphasized

that goverrments readily acknowliedge that the abgve data on numbers and
productivity are estimates, as in~depth sector surveys and inventories

have never been conducted for sheep and goats. Rumich (1967, 1968) insists

that goat numbers in the region are grossly underestimated, and that
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productivity is much higher than the statistics indicate.
ivestock Production Systems

Livestock producticn in the region {is clearly tied to subsistence
agriculture. As stated craviously, the principal role of cattle and
buffale ir the region is ths provision of draught power. Goats and sheep
are secondary aaricultural enterprises for smallhalder crop producers,
but have an fmportant niche in the subsistence obiectives of tha small-~
holder. Mubyarte (1974) siates that efforts to consider livestock pro-
duction as other than a subsistence enterprise will 1ikely fail, and

that government programs must view the farmer as producer and consumer,

(g 1

Sheep and goal production systems are based on the type of agriculture
practiced (fumich, 1967). I double crupping is practiced through
irrigation, than the sme ruminarts ere generally raised in confinement.
dhen dryland cultivation ane Fallaw during the dry season is practiced,
then the small rumiranis ~re cenarally: grazed throughout much of the year.
A few commercial geat dairies are known to exist in the area, and livestock

dea.er; can occasioneily bo foynd with larger (50-100 herds; however,

these recresent 3 vory small cortion of smail ruminant numbers.

in tha intensive or irricated cron areas, herds of 2-10 geats are-
‘confined in sheds or cages that are generally either 2 part of or near
the family home. The pans are usvally efevated and forages ares cut and
carried to the animals for consvmovion. Coarser faedstuffs such as coarse
grassas, palm leavas, cassava leeves and other Crop and tree Teaves are
the princical sourcas of ccan feed. Meat {5 the primary product of “he

system, with manure and hidas a5 imporiant Sy-products. Milk is rarely

o2 )
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produced for other than local consumption; however, Rumich (1967) cites
the case o¥, a commercial goat dairy in East Java selling milk to Chinese,

Arab and .Pakistan customers at 160% of the local price of cow's milk.

In the areas where dryland cu1t1v-*1on 1s proct1ced and a Tarked dry
season occurs, goats anc sheep will graze the fields during the fa]]ow
season and roadsides and crop interstices during the cropping season.
Animals roam free or are loose herdzd by children during the fallow season
and are closely herded, tethered or confined during the cropping season.

Herds orf 2-10 are common.

In sparsely populated and marginal agricultural areas, goats and sheep
either roam free or are loosely herded the year around. The only other
principal concentration oY goats is in or near villages, where goats can be
seen drazing roadsides, vacant lots, digches, vegetable growing areas, etc.

Animals are penned at night in all oF these systems.

According to Rumich (1967, 19€3) mating is generally uncontrolled and
castration 15 uncommon, thus limiting the amount of selection practiced.
Lambing and «~idding tend to be year around with no seasonal peak distribu-
tions. Twa lambings or kidaings every 12 to 15 months are not uncommon,
with ewes averaging 1.0 to 1.5 lambs per lambing and goats averaging 1.5 to

2.0 kids per kidding. Triplets are not uncommon in both species.

Regardless of the procuction system, the major problem in 1ivestock
producticn in the region is generally accapted as chr-aic nutritional
stress.  This generall, is asssciatec with severe unaernutriticn during the
dry seascn in certain ara2as and during the Cropping se2asen in areas wnere
every parcel of land is intensively croppec. Many marginc] areas are now
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being cropped due o0 population prassure and are further restricting land
available for livestock production. Goats generally appear to be in

batier condition than other livestock species, although 1t is not known
whether this i3 due to their hardiness or due to favored treatment by their

owners.

Sheeo are generally of :he hair type with limited production of
coarsze carpet wool. NMeost of the cheep have a m=dium fat tail or fat rump
and are net cianrly dafned 2s breed types. The treed types tend to be

7

multi-colorod and sreiT. wilh maturs ewes weighing 20 to 30 kg. and mature
males waighing 30 Co 39 k¢.  No evidence could be found of selection programs
or breed introductions ia the region. Soeculation is that the sheep breed

types in the rogicn race o fmoortations centuries ago from China,

Mongelia and cther rogions ofF Asia.

Trhe goats ¢f the regien are generally classed as "indigenous" and are
nown to heve bean raicad In the area for over 1000 years. The major breed
éroup is the Xambine Maiiang, Tound throughout Indonesia and Malaysia, with
tha goats a7 tha Ynillizines also broacdiy resembling this bread. Rumich

(3

average helght of 50-30 o and averacs wature wright of 30 kg, Color

i

[#]

E7) deroribes the Yarding Gtjorg breed as rafativaly small with an

rangas {hrouctaul various sihades and copmazinations of brown, black and white.
The braed ¢ ncwn oo warive vnder thn most varied environmenta’l conditions
anc nroducticn sysTams,  The ace aft pubarty 75 A to 7 months with first

parturiticn at 12 o 13 months of ace. Twins are common and triplets are

frequently nraoducnd althouch mile mroduction is not norrally adequate to

-
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The Jamunapari breed has been imported from India into most countries
In the region. Its primary use is in meat production; but are often
milked for consumption by producers. Some small scale dairies are using
the Jamunapari breed. Rumich (1967) states that the influence of the
Jamunapari breed has spread rapidly throughout Ihdonesia;4.The.JaMUnapari;
x Kambing Katjang cross, referred to as the "Evawah" in Indonesia, has

spread throughout the country and is increasingly popular.

Other breeds in Indonesja are the Kambing Maritja, which is a local
variation of the Kambing Katjang, and the Kambing Gembrong, which is found
only on the island of Balj and produces 2 special hair prized by local
fishermen for artificial lures. There is evidence in the Phillipines of
Spanish importations of goats into the regiun in the 1500's (Rumich, 1968i.
Various importations of British Alpines, Saanens, Anglo-Nubians and’
Toggenburgs into the rcgion have occurred, but their genetic influence has

not been widespread.
Constraints To Production

ne pressing problems of human population pressure, industrial develop-
ment and increasing staple fcod production have taken priority over emphasis
on livestock production. As a result, little is known about the constraints
to productior and pctential of sheep and goats in the region; Within this

context, the following constraints can generally be identified as important.

Socio-Political Constraints:

1. The major coastraint is the almost total lack of production and
market damend Zata on which pianners can base development decisions.

There is a sincerz desire on the part of governments to develop
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programs ccnsistent with smallholder desires and needs, but
this is extremely difficult when the view of smallholders
toward sheen and goats 1s not understood and, as a result,

7S not besn considersd in the planning process.

Economic and Maretine Const raints:

1.

nechno.ﬁ

e . ——

1.

The major us2 of sheen and q0at products 1s for producer
subsistence ar 1ocaf consumption, thus economic analysis of
price And demand are extremeiy difficult. Mubyarto (1974)
reported fnceme elasticity of damand vajues for animal
products of 1.7 {1 Indonesia, which indicates that animal

products may be luxury ftems.

Marketing cosls for the small producer are generally very high

' o

swhen animals or2 sold For axpors beyond the Jocal region.

Mubyarto (1974}, in Tndorosia, reported *hat farmers receive

Tess than 50 carcont of live acimal value paid by retailers.

The rast i¢ disarisuted ameng middienen or traders and shippers.
Administration of cradit to sudsistence smaliholders is difficult

at vest. Crzait has ceparaily not heen available to the 11 veqtocx

porducticn ceator other Laan for tha purchase of draught animals.

Competiticn 7or land resources for crop production versus animal

procuction, <ad zzmwetition within the Tivestock sector “or the

—

scarce awutrients available for oroduction, results in a major
Timitation of moduction potensial. Mell and Railinson (1973)

sudue T that the over 450,000 rons of rice bran, feed grains and
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other grain'by-prcducts that are currently exported from Indonesia
could be used to supplement livestock diets, This, however, is a.
complex economic and technical question that defies simple solutions.

2. An1ma1 health and disease problems are serious constra1nts Although

| axact morua11l/ data are not available, the gap be*ween stated levals

of reproduction and offtake rates 1nd1cates high mortality rates.
The must serious problems are respiratory diseases, interna] parasites
and foot and moutn disease (Hutasoit, 1974). Temadja et al. (1974)
states that the most limiting factors for an organized animal health
program are (1) lack of adequate veterinary facilities, (2) lack of
trained perscnnel, (3) poor ccmmurications, and (4) high operational
costs of delivery to smallholder producers.

3. The lack of castratjon, small flock or herd sizes and other management
practices severely restrict opportunities for improving the genetic

potential of sheep and goats.
Potential Role of Sheep and Goats

Assessing the potential role of sheep and goats on the basis of the
existing technical data is, as previously stated, extremely difficult.
There is a general consensus among government orticials and researchers
that sma]]ho]der producers view their potential as more important than
past convantionai wisdom, but developing programs to sattsfy this producer

interest is frustrating with the current knowiedge base.

Trere is a lot of interes:t in the regicn, particularly in Indonesia
and the Phillipines, in "new lands” development and smallholder farmer
transmigration schemes from censely populated areas to less populated areas.
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Interast has heen expressad by government officials ¢n the potential role

of imall reminants n these schemes. This merits further consideration,

3

hut must await more definitive data on production systems, marketing

pregrams, domand, fnvestmant requirements, technical inputs, etc.

There 15 a qeneral consersus among those research scientists and
government ofricials concarned with livestock deveiopment thét the small
ruminant could ha nromaizd 25 a method of cons erv'“don as well as a highly
procuctive caival cn margine? lands that should agt be intansively culti-
vated /WQVﬂn,:a. W377). Thare is an urgent nesd o explore the feasibility,
from the viswneint of tha smallholder, oF a mixed crop livestock enterprise

that integrates 5011 conservation and improvament into optimum productivity.
3 ~
RECOMMENDATIONS

Recormandations shouid he viewed within the *two major pruduction expan-

sion coooartunitics For sma ne first of these is the traditional

e national herds are now found. The

,
s

i
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—
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Intensive ~ordcuitural s
other is e amoortunity o make effective use of sheep and goats in the so-

caliad "nmaw Tinds® Ssing davelaned for sattiemant znd crep production.

-

Incrozsas dnvavert nogmall rumirants $2 evident within savaral covernment

agencies and rascarch ipsTitvtions in 42 ragion.  This stems from pressurys

to improve the cuality of Ti{e for the small oroduger and the interest in

ilable to the expanding human

. s ‘, L [ PRRINN - vl - Tam & e d
TMATAVING soth quantTTtiy ind cuolity of food avad

populatior.  The following recomrendations are mace on the casis of this

background, with the hope that spaci®™c projects could evalve in the future.
1. Improved Communinzations.  The forma<tion of a network among *“he

various countrias in tha recion w2 evaluate ongoing research,

V1.34
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set research priorities, determine funding needs and to evaluate
development potential is clearly needed. Knowledge 0% the pro-
duction potential of small ruminants exis®s in research organiza-
tions, government agencies and among those providing external
development assistance. Individual scientists and government
officials can be found in all countries in the region with both
interest and capabilizies to address the problem areas. The

.jor problem with current research activities is their narrow
focus on specific biological problems, without sufficient breadth
to have impact on development evajuation. Thus, as one reviews
the issue at higher decision making 1eQels, the interest is hign
bht the cdocumented evidence to support investments 1is sadly lacking.
Improved communications among scientists and governménts in the

region would greatly increase research and planning efficiency.

Resource Inventory. All countries within the reginon need a better

under:tanding of current populations and production practices for
small ruminents. This rmust inziude an analysis of supply-demand
and cost-price reiationships. Available feed resource inventories
and nutrient neeas for small ruminant production systems must be

a part of the analysis.

An _In-Cepth Analvsis of Selected Davelopment Schemes. Although

additicnal hasic data is desperately needed, governmants are not
likely te wait ¥ive to ten years for final results anc recommenda-

ticns before acding small ruminant components to these schemes.

Q
[ ]
"

inated t2am approach is therefore recommended for the

p =3
«

(o8

oopr

in-depth analiys:s of one or more of these development schemes on

wn
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the feasibility of adding the small ruminant component. This

should include, as a minimum:

a. Target producar interests and goals.

b. Basic production feasibiiity analyses.

¢. Marketing anaiyses, processing and distribution requirements.

d. Inves*ment requirements by bath the government and private
sectar. |

e. An implamentation and operation plan that includes the total

small farmer production system.
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Mexico

- Latin America Professional Contacts

Augusto Juarez Lczano, Director Tecnico
Centro de Cria Caprino Tlahualilo
T]ahua]i]o,_Durango

Vincente Borrazo-Montoya, Administrator
Sociedad Local de Credito Ejidad de
Responsibilidad Imfinitada
Gustavo Diaz Ordaz (SLCERI GDO)
Ejido Oquendo
Tlahualilo, Durango

Carlos Arellanc Sota, Directcr General

Instituto Nacional de Investigaciones Pecuarias (INIP)
Apartado Postal 41-652 '

Mexice, O.F.

Everirde Gonzalez Padilla, Deputy Director General
Instituto Nacional de Investigaciones Pecuarias (INIP)
Apartado Postal 41-6352

Mexico, 0.F.

J. Manuel Cuca Garcia, Professor Ciencia Animal
Colegio ae Postgraduados

Escuela Nacional de Agricultura

Chapingo, Mexico

Carlos Rebles B., Director

Centro Exp. Pecuario de Hueytamalco (Las Margaritas)
Pue. Apdo. Postal Num. 20

Teziutlan, Pusbla

Hector Castcillo R., Director
Centro Experimental "lLa Posta”
Paso del Toro

Ver. Apdo. Postal 898 Sycursal “"A"
Yeracurz, Ver.

Mario Yaz'lencia Z., Director
Centro zZxp. Mccocha
Col. Yucatan

Leonel Martinez, Director
Centro Exp. Pecuaric de Tizimin
Yuc. Carretera Tizimin Kn.16
Coi. Yucatan
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Costa Rica

Enrique Vigues Roig, Director General
Instituto Interamericano de Ciencias Aqricolas (1ICA)
San Jese, Costa Rica

Alvaro Murioz, Jafe Doto. Ganaderia
Ministerio de Agricultura Y Ganaderia
Avenida 1, Caliei
San Jose, Costa Rica

Alvaro Castro Ramirez, Jefe Seccion Especies Menores
Ministerio de Agricultura Y Ganaderia

Avenida 7, Callal

Sqn Joss, Tosta Rica

fdector Hunoz, Head

Qepartmant of Animal Production
CATIZ

Turrialha, Zcsta Rica

Garardo Judowski, Head
Forest 5ciznces Department
CATIE

Turrialba, Costa Rica

Jarga Soria, Heac
Capartment of dernetics
CATIE

Turriiiha, Costa Rica

Colombia

Patrick Meoora
Animal Seiance Training Cocrdinator
Cantre Internacional de Agricultura Tropical
c“\D'l‘ oD I‘IIL'.?‘:‘O 67"';3
Cali, Cotomibia
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Colombia

Or. Edgar Caballgs

Director

Animal Sciences

ICA -~ Tibaitata

Apartado Aereo 151123 Ed Dorado
Boguta, Colombia

Or. Jamie Isazo
Sub Director
Rural Development
Calle 37 #8-43
Bogota, Colombia

Dr. Javier Cruz, Director
Livestock Program Division
ICA

Calle 37 #8-43

Bogota, Colombia

Or. Josue Frunco Mendoza (did not meet)
General Dirzctar

ICA

Calle 37 #3-43

Bogota, Colombia

Or. Radrigo Pastrano B.
Director

Ovine Programs

ICA-Tibaizata

Apartado Aereo 151123 E] Dorado
Bogota, Colombia

Dr. Humberto Vasquez R.
Director

Exper'mnn S -ation San Jorge
1CA-Tiba

nparuado Aerezo 151123 E1 Dorado
Bogota, Colomdia

D, Jesid Saboga)

Programa Cvinos-San Jorge
ICA-Tihaitata

Apar=ado Aereo 151123 E1 Dorade
3ogota, Colombia

Dr. Mario Zasata

Rese*“'“ cirector - [CA Regional No. ]
1CA-T1 u<':$:ﬂ .

Apartaco Zss2r22 151123 £1 Dorado

DC&OC;, Colonnie
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Colombia

Dr. Nestor Morales

National Coordinator - Minor Species - ICA
Apartado Aereo 26-60]

Bogota, Colombia

Dr. Bryan Perry (DVM)
British Mission

Dr. Riberto Bautista

Sheep Programs

Caja Agraria

Fdificio Avianco - Qficina 2505
bogota, Colombia

Dr. Gustavo Hernandez, Director
National Bresding and Selection Program
ICA-Tibaitata

Apartado Aerso 151123 E1 Dorado

Bogota, Colombia '
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Paraguay

Brazil

David L. Peacock, Rural Development Officer
USAID/Paraguay

% American Empassy

Asuncion, Paraguay

Ted Arvizo, Jr.
Jete de Grupo

‘Ministerio de Agricultura Y Ganade|1a

Embajada de los EE.UU.
Asuncion, Paraguay

Eduardo Ruiz Almada, Dean

de la Facultad de Ciencias Veter1nar1a
de la Universidad Nacional de Asuncion
Asuncion, Paraguay

Ricardo Samudio, Director

Ministerio de Agricultura Y Ganaderia
PRONIEGA

Asuncion, Paraguay

J. H. Maner
Rockefeller Foundation
Caixa Postal 511
40.000 salvador, Bania

Waldecy Ferraira dos Santos, Coordenador

Planc de Assistencia Tecnica a Caprino-Ovinocultura
Ministerio da Aaricultura

Recite, Pernambuco

Ermani de Jliveira Lima, Veterinarian
Ministerio da Agricultura
Recife, Pernamouco

Joao Amdbrosio de Araujo, Range Sc1Lnt1st

Universidade Federal ce Ceara
Fortaleza, Ceara
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Brazil

Jose Ismar G. Parente, Director

Empresz de Pesquisa Agropecuaria do Ceara (EPACE)
AV. Rui Barbosa 1246

Fortaleza, Ceara

Antonio Sergio Pessoa Evangecista, Veterinarian
Ministerio da Agricultura

Rua Padre francisco Pinto, 66

Faortaiaza, fCeara

Darlan Filcuaira Maciel

Centro MNacionei de Pasquisa de Caprinos
EMBRAPA '

Ena. Cdimundo Aimeda No. 250

Planaito Po ocdoviaria
Fortaiera, Caara

Frank Campbe
USATD “rogra

-5

Fmerican Eﬁfaﬁ.}
Brasilia, D.F,

Brazil

Colmar A, 3. Marchetti
- ri

Chie? ~ Scientific Tecnical Department
Falacin o Desenvolvimento

SMindar - C. 9, 1316

grasilia - C. €

Brazil
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Trinidad-Tobago

L.aurence Iton, Head

Animal Production and Research Division
Ministry of Agriculture, Land & Fisheries
St. Joseph Farm

St Joseph, Trinidad & Tobage

Thomas Henderson, Director
"Extension Education ‘
University of West Indies
St. Augustine, Trinidad

K. A. E. Archibald, Ruminant Production
Department of Livestock Science
University of West Indieg

St. Augustine, Trinidad

R.“K. Rastcgi, Sreeding and Genetics
Department of Livestock Science
University of Wes:t Indies

St. Augustine, Trinidad

F. G. Yousser, Animal Nutrition
Department or Livestock Science
University of West Indies

St. Augustine, Trinidad

S. Williams, Livestock Management
Department of Lives:cck Science
University of wWes:t Indies

St. Augustine, Trini

P. 0. Osuji, Animal Hutrition
St. Clair ford {representing Director R. Pierre)
CARDI

St. Augustine, Trinidad

J. Spence, lean
Faculty of Agriculture
Univarsity of West Incdies
St. Augustine, Trinidad

T

e g

J. Cror ~r, Agricultural Economics
Department of Agricultural Economics
University cf West Indies

St. Augustine, Trinidad
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Trinidad and Tobaan

Mr. Claude Job
Tachnicz! Officar, TGO
Botanic Station

S/BRY

Tobago

Mr. Ethishert Harris
AG Livestock Q¥Ticer
Ratanic Ttation

S/BRD
Tobago

Mr. Deland Davis
Agricultural Assic<vant II
Botanie Station

S/BRO

Tabaco

Barbados
Harold C. Patterson, Livestock Officer
Ministry of ﬂcrlgulcu“ﬂ
ﬂr'\ CL” Tan, B .!"'hado‘p

The Honcrehle Lindse
uim.ﬁ_,_/ O.. f:'\g?"fr,”'!’l";
Bridgetown, Rarbados

v BOYdin, Minister
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Institutional and Individual Contacts in Kenya

Mr. Carlos Nelson, Mission Director, USAID/Kenya

Mr.
Ms.
Mr.

Mr.

Mr.

Mr.

Dr.

Dr.

Dr.
Dr.

Ernest Wilson, Deputy Mission Director, USAID/Kénya
Lois Richards, ®rogram Officer, USAID/Kenya

Frank Abercrombie, Rangelands Officer, USAID/Kenya

Z. Owiru - Head, Animal Production Division, Ministry of Agriculture
60K
Syd Meadows - Livestock Marketing Division, Ministry of Agriculture
GOK
Dennis Purcell - Livestock Officer for Fast Africa, IBRD
Edward W. Allonby - FAO Spesialist aséigqed to Sheep and Goat
Deve]opmeﬁt Project, Veterinary Research
Laboratory, Kabete
Thurston Teele - Director of International Operations, Chemonics, Inc.,
Washington, D.C. (Chemonics is Just completing a major
meat industry development report for the Government of
Kenya.) |
Patrick Murphy - Associate Director, TLRAD
Matt Cunningham - FAO, Xenyz (Dr. Cunningham -is working on a study of
tick-borne diseases for the Organization for African
Unity that may develop into major program recommen-

dations for the future.)
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Institutiona? and Individyal Contacts in Ethiopia

National Policy on Sheen Research and Development. A report
precarad by a special technical committee for the Ministry
af Agriculiurn, Goverpment of cthiopia. 197s.

Qe High Potential Highland Regions,
by the International Livestock
Ababa, Ethiopia.

ep and Goat Production Specialist
‘te “or Agricultural Research sheep
orojzat. P, Q. Rox 2003, Addis Abapa,

fopian Highland Programs,
{Or. Shankute was alsg

Hr. Xennath Sheroar,  fuead Revelopmant Officer, USAID/Ethiopia,
. 5 ' hehe

AT a
RS P I P Y

Centar for Africa
thiopia
ces

k] - 2 ¢ - .
Dr. OO 1Aty Sancor Seden S

‘ oy Ty A e e / ~ [ (S
Or. Shapioets Tage- Arytema ciapntist

T ‘. oy A -~ .t
Or. Tnoshery Zeh. Animat S At

Dr. Aucustine

=

AT T .- POEIS R RN A e
Or. Aledandre Orein, Animal Scientis:

27
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Institutional and Individual Contacts in Tanzania

Mr. Russ Hallace

Tanzania Rural Development Bank
P. (. Box 268

Dar es Salaam, Tanzania

Dr. N. K. Maeda, Livestock Director
Kilimo
Dar es Salaam, Tanzania

Professor Martin L. Kyomo, Dean

Faculty of Agriculture

University of Dar es Salaam

P. 0. Box 643

Morogoro, Tanzania

Dr. Will Getz, Livestock Training Officer
MART:

P. B.

Mpwapwa, Tanzania

Dr. Kombo, Chief Veterinarian
University of Dar es Salaam
P. 0. Box 643

Hdorogoro, Tanzania

Mr. Jackson Kategile, Head
Animal Science Department
Faculty of Agriculture
University of Dar es Salaam
P. 0. Box 643

Morogoro, Tanzania
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Instituliomal and Individual Contacts in Nigeria

Dr. 3. L. Brinckman, Research Fellow

nMaticnal Aniral froduction Research Institute, Shika
MB o

Zarim, Nigaria

Dri~. 5. Nuru. Tiractor -

Nattenal Aniarl--Production: Research Institute, Shika
PMB = 4

Zarix, Nigueria: -7

Dr. &. N. Owighe :::
Divertor of F2rmving Systems

[hadan, Nigaria-

M

. 0. Ndua C
10N
3
m
L

1)

K2
Vetarinary Divi
- . . e e il
Hinistry of A
Qwarrs, 140 3

Migeria

k]
\1!
griculture & Natural Resources
e oy

|
-
P <V

Oe B0 AToRad
o UL Uusalo

il
raculty oY Agriculture, Cent. of Animal Science
University o7 Thadan
Ihacan, Mizeriz

Or. A, A, Adechaia, Head

Penartment of Animal Science
The Universis e
I]G‘?:C,

. = 1y

Or. 7 1 de Lopuw

Agronemy and fange Management Section

Naticral Animal Sroduction Research Institute, Shika
PMB

Zariz, Nigerix
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Institutional and Individual Contacts in Cameroon

Dr. Emanuel Tobong

Chief of Center

Institute of Zootechnical Research
B. P. 80 B
Bamenda, Cameroon

Mr. Joseph Atekwan:
Director

Small Stock Programs
I1.Z.P.V.

B.P. 65

Ngaoundere, Cameroon

Eqypt

Government:
Ibrahim Shoukri - Minister of Agriculture
Salah E1 Abd - First Under-Secretary of Agriculture
A. Mekky - Director, Animal Production Research Institute

. University of Cairo:

E. A. Gihad - Animal Production Department
M. J. Ragal - Animal Breecing

G. A. R. Kaman - Anmmal Phvsiology

A. K. Abau-Raya - Animal Nutrition

Mohamed Oloufa - Chairman, Animal Husbandry
Galal Ashmawy - Sheep Production

Others:

Cwen Brough - Int. Center fcr Agric. Res. in the Ory Areas
Gordon Mclean - Ford Foundation
Jerry Roberts - US/AID
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Asia - Institutional and Professional. Contacts

INDONESIA:

National Planning Agency (Bappenas):
Or. S. Affif « Director
Or. Rubasah - Hcad 4~r1cu1tura1 Bureau
Dr. Affondi Anwar

University of Trdenssia:
Bogor:

Or. Suihegl Abmad - Head of Department of Animal Industry
Mr. Rudeiph Sinaga - Head, Rural Agro-Econamic Survey

Ir. Acivin Matasasmita - Departmnnt of Animal Production
Or. Busiandi Danumihardja - Cirector, Penelitan Peternakan

Yogyakarta:
Or. Aller Tiliman - Rockefeller Foundation
D, Thomas Thomosor - r~’ockef'enler .oundat1on
Or. Z. Meelione - Animal Scientist
Cthers:
Or. Hutsoit - Cirector, General Livestock - Department of
ncricu1~u'"

]

Dr. &’%awbra

Recoman - Uirector, Foreign Investments
D, Nehar Jahdir

n
ocin - Presidenc, Australia-Indonesia M11k
Industries

C
u

Cr. Roy Honcop - E?P

Or. David Trawell - Aus<ralian Colombo Project
U. S. Goverarmert:

Verle Lanier - Agricultural Attache!

Waltar Tancan - Agricultural Officer - USAID

Johr foberts ~ Rural Development - USAID

Roneid Trosile - Economist - USAID

PHILIPBINES:

% Resources Research

Philippine Council om Acrdculture
Univarsity of Pni ] Los 2angs:
Dy, A ivestock 2asaarch Director
Or. Tan w.,c' - D;cartment oY Animal Science
Philiopiaa f < Denartment

MALAYSIA:

Malaysian A
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Institutional and Individual Cortacts in Afghanistan

United Nations Cevelopment Program, Kabul:
Ur. David Scotch, Chief of Party, UNDP, Kabul.
Mr. Raymond Fitlet, ranager, Cheese Factory, Baglan.

Government of Afgranistan:
Or. M. Yunus 3arax, Qirectar ceneral or Animal Husbandry and
Aanimal Procduction Jepartmenz, Kahul.
Dr. Abubaker, President of Veterinary and Anima) Husbandry, Kabul.
Or. Andul Hatbip Quirisni, vniversity of Kdpul.
Mr. Musakalim, Cirecter General of Agriculture, Baglan.
Mr. Abcuileh Yosuf, Technical Oirectcr of Baglan, Sugar Factory.

Government ¢f United States:
Or. Hooker, U. S. Agency fcr International Development

Institutional andg Individual Contacts in India

Governmant ¢¥ ndia:
Or. Swemenathan, lirecter General of Indien Council of Agricultural
Pesearcn (ICAR).

Or. Scni, Jeputy Jdirector Generai, ICAR.

Or. 3. 2. Tancon, ICAR.

Or. V. 5. Mudsal, Nationa) Oairy Research Institute, ICAR, Karnal.
R.8.S. Coi'ege, 3icnpuri, Tndia

Or. 0. 2. S. Sengar anc otner gtass *n Animal Science.

dr. ®. Zinzn, Srincipel, RU5.S. ZciTege, Agra.

cr. H. P, Singn, Frincisal, 3. V. 2nal In titute, Agra.

Governmant of Unitac Scites:
Cr. o Waitar Carlezon, ciracior, ra
2r. Ricrard 4. Parrv, VSCA, Agric

fastern Research, USDA.
‘tural Research Service.






