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PREFACE
 

Winrock International Livestock Research and Training Center 

is a non-profit, oublicly supported institution concerned with
 

improving the role of livestock in the service of man. Particular 

attention is paidto 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 some of the countries in the wet tropics 

to being the principal soLrce 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 pastoralists. 

In recognition of the need for better understanding 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 who shared
 

,experiences, publications and other background information.
 

In a sense, the absence of major development efforts dealing
 



with sheep and roats provides an unique opportunity - the oppor

tunity and challenge to begin the development process with these
 

species in
a systematic and integrated approach at the appropriate
 

entry levels and with appropriate implementation techniques. 
 It
 

is the sincere desire of the institutions responsible for this
 

study that this report will provide the Otimulus for attainment 
of the necessary understanding, connunicatlon and coordination 

required to determnine the proper role for sheep and goats in future 

agricultural development efforts. 

Project Leaders: H. A. Glimp and H. A. Fitz7hugh 

Team Members: A. Martinez, G. E. Cooper, R. 0. Wheeler 

T. G. Nguyen arid R. D. Child 
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OVERVIEI
 



OVERVIEW
 

BACKGROUND
 

This study is part of a research project sponsored jointly by
 

Winrock International Livestock Research and Training Center and the
 

United States Agency for Inte.-national DevElopment. The principal
 

objective of this study is to assess the appropriate role of sheep
 

and goats in agricultural development, with emphasis on the tropical,
 

warm regions of the world between 300 N and 300 S of the equator.
 

The specific objectives of this study include: (1) documentation of
 

production coe"ficients for sheep and goat systems, (2)identifi-
 -

cation of constraints and poten-ials for productioA and marketing
 

systems, (3)assessment of research, training and develornm-F;t pro

grams involving sheep and goats, (4)chdracterization of prevailing
 

attitudes of policy makers and planners toward sheep and goats, and
 

(5' suggestion of projects and locations for sheep and goat improve

mient 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, i976 to assist the research team in planning and sharp

ening the focus of the study. Leading authorities from around the
 

world representing major research, education and development insti

tutions participated in this works-hnD. Proceedings of this workshop
 

are published separately and are available upon req est.
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The developing world was 
divideA. .......in,-^ . os ~dL,
..... rr regi, t aithougn 

not necessarily representing all areas with development needs, do
 

include most tropicai and subtropical environments. The four regions
 

are: 
(1) Latin America; (2) -Africa;(3) Southeast Asia and the Asian
 

Subcontinent; and 
(4, the Middle Easi. Teams from Winrock International
 

staff were assigned responsfbilities for each region. 
 Consultants with 

expertise in qpecflc regions were also retained for assistance on this
 

project. Within each region, 
the assigned team was responsible for
 

accumulating existing regional input/output data; describing existing
 

pr'od:.ction and marketing systems; identifyirn, rcgional ancl i.,-ccuntry
 

iriititut~c~is. orqniz,..,ons scien.is".and s involved in sheep and goat 

production --eviewing ava lable I iUYeraturye sources; and visiting selected 

countr-es withir, each r-egion. Countries visited include: 

Southeast Asia and
 
Latin America 
 Africa 
 Asian Subconti en-


Mexi eo 
 Egypt 
 Philippines
 

Cost ...
Rica 
 Ethiopla 
 Indrinesia
 

ro ,,lb ia 
 Kenya Malays ia
 

Paraguay 
 Tanzania 
 India
 

Brazil 
 Ni geria Afghanistan
 

Trinidad-Tobago 
 Cameroon
 

Barbados
 

In addiion, Winrock team members have studied sheep and goat production
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systems in the United Kingdom, France, Spain, Italy, Greece, Bulgaria,
 

Venezuela and Iran in conjunction with other projects. Adm.nistrators
 

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 Italy.
 

Much of the data essential for definitive conclusions and recommen

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
 

development programs to improve the contribution of sheep and goats in
 

the service of mankind.
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WORLD AND REGIONAL PRODUCTION, COP'SUMPT ON AND TRAOF
 

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 tie principal source of animal 
protein in certain North African
 
.,nd Middle Estern nations. Production systems vary from nomadic desert
 
r-ange production wher.,, survival iZ the major objective to highly efficient, 

large scalie inte.nsive meat and milk production units in other regions.
 
Va-riations In breeds or types of sheep and goats are as widely different
 
as the environmental and social conditions under which they are managed. 

Sheep and gcats are cenerally viewed in much of the developed
 
world as animals r,2oufr'ng improed management and increased 
 investnents 
in faclities, .a..- ,nd health 
sare. In general, just the opposite
 
view f. held !n t>e dd,,eo.ioj 'veld. Hardy breeds or types have been
 
doveiored .....
,, ue 
c' . , and, especially goats, on lands that
 
will not su,;pcrn> c-t',-ar dcmes ic species such 
 as cattle. Tn addition, 
a sicnific-rrr o, oF th, sheep and goat population in the developing 
world exist as scavener.,oftev observed on the streets of villages, 

towns and city m'tropo i tan a 

The -Tn d'lr duncan and yivestock numbers, land area, and relative 
peecenrn,,.-u in fourth, deveu:inn regions are presented in Table I. 
Although this study is spocifica~ly concarned with sheep and goats, mixed 

.r
-lv.s.,, and/or muljsper-es Qroduction :ystems are rulethe rather 
than the exception in the develooing world. These interrelationships are
 

discussed throughcut the re.or-t.
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Table 1. 	1974 World Human and Livestock Numbers and World Land Area, 

and Relative Percentages in the Developing Regions.1 

World Latin 2 Southeast Asia Middle 
3 and 4 

.tem Total America Africa Asian Subcontinent East 

(000) J" 

Land area, 
hectares 13,399,313 15.4 2.2.4 7.0 5.0 

Humans 3,904,898 8.0 9.8 27.7 3.0 

Cattle 1,178,867 21.7 11.3 21.5 1.9 

Sheep 1,032,667 12.0 11.2 7.4 10.0 4" 

Goats 397,916 10.3 28.0 26.8 12.0 ?T 

Buffalo 130,311 0.1 1.6 72;0- 3.0 

Camels 13,256 - 71.0 17.0 9.0 

Horses, mules, 
asses 120,764 34.2 13.3 5.3 6.3 

TFAO Production yearbook. 1974. 

2The Latin Americn region includes all countries in Central and South America 
and the Caribbean except Pureto Rico and U. S. Virgin Islands. 

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

4For the 	purposes of this study Southeast Asia includes Phillipines, Indo
nesia., Malaysia, Thailand, Laos. Cambodia, Vietnam and Buna, and the 
Asian Subcontinent includes India, Pakistan, Afghanistan, Nepal and Bang
ladesh.
 

5 For the purposes of ,t.is study the ,Iiddle East includes Iran, Turkey, 
Israel and 	 the Arab naticns of :'ecir East Asia (2ahrain, Iraq, Jordan, 
Kuwait, Lebanon, Oman, Qatar, Saudi Araoia, Syria, United Arab Emirates, 
Yemtn Arab 	 Republic and Yern2n Peoples -emocratic Pepuolic. 
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The developing regions discussed in this 
report contain approx
imately 50 percent of the world's people and land area. 
 Population
 
density, however, varies from approximately 7 percent of the world's
 
land area 
in Southeast Asia and the A.ian Subcontinent supporting 27.7
 
percent of the world's human population to only 10 percent of the world's
 
people in Africa living on over 22 percent of the world's iand. 
 These
 
figures are deceiving, because over half of Africa is essentially desert 
or- trtrpical forest and is essentially uninhabited by man. 
 In general,
 
however, agricultural 
land in the developing world which is arable or
 
capabl, of suporting do iestic livestock already supports 
a h'rman pop
ulation at or above the land's caoability tb provide adequate food at
 
current technology levels. 

The four developing regions also contain approximately 56 percent

of the world's cattle, 41 
percent of the sheep and 78 percent of the
 
goats. Cattle -re 
 clearly the dorinant livestock species in Latin
 
America and the savannah zones of Africa, although sheep and goats are 
important -as foli lowers of ca-ttle in the more arid savannahs. ffndia,

wtith almst 20 percent of the world's cattle would appear to be highly
dependent on 
cattle; however, a major portion of these are sacred ani
mals with l4mitad value for meat production. In terms of the ratio 
of livestock to people, the sheep and goats of North Africa and the 
Middle East are the most significant statfs-cics; however, livestock are
 
the principal 
source of income and sustenance to pastoral societies
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throughout the desert and arid savannah regions of the world.
 

The productivity of sheep and goats on a world and regional basis
 

are presented in Table 2. In terms of productivity, 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 managemr2nt within the regions. The sr-ne 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, perform at levels normally expected only from so-.called exotic
 

breeds from developed countries. Growing evidence iniicates that many
 

local breeds are resistant to local disease problems and are better adapted
 

to local climatic and feed conditions.
 

The 1970 FAO data on production, consmnption and net trade and 1980
 

projections for sheep and goat meat are presented in Table 3. The 1980
 

FAO projections indicate production increases in all regions cf the world
 

except North America and the United Kingdom. The largest production in

creases are projected for Oceania, Africa, the Near East, Asia and the 

Far East and 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.
 

Latin 
 Southeast Asia
and 
 ,iddI e
World America Africa 
 Asian Subcontinent 
 East
 

-----kg/-head/yea-r--------------------


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
 

1 FAQ production yearbook. 1974. 

fiber prices. While this was clearly the case thein first half of the 
decade, increased orices oF petroleum used for synthetic fiber produc
•tion may r.sult in increased pr-ices for wool. 
 On the basis of this study,
 

there is evidence that increases in me-. production from sheep and goats
 
may exceed the projected levels 
for North and East Africa and for 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 North Africa and the Middle East. 
 Depressing effect;
 
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
 

Projectios for Sheep 
and Goat Meat.l,2,3
 

1970 
 1980
 

RPrnd. 
 Consumption Trade Prod. 
 Consum tion 
 Trade
 
Economic class I
 Economic class-- - (000 Metric tons) ------


North America 
 260 340 80 212 
 383 171
 
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 Ceveloped 
 221 356 135 
 323 532 209
 

Economic Class II
 

Africa 
 662 642 
 -20 958 956 
 -2
 
Latin America/Caribbean 
 476 422. -54 .643 651 8
 

South America 
 407 349 
 -58 531 
 535 4
 
Near East 
 874 
 914 40 1147 1465 318 
Asia and Far East 552 566 
 14 837 910 
 73
 

Economic Class Ill
 

USSR/Eastern Europe 
 IZ77 1265 
 -12 1690 1717 
 27
 
Asian Centrally Planned 
 751 712 
 -39 969 1008 39
 

World Totals 
 7203 7200 
 -3 9362 9969 607
 
- TFAO. 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,
 

fro:..n, processed) and of live animals. 
 Exports indicated by - sign.
 

1-9
 



tihe producer shift from cattle to sheep and goats.
 

On the basis of projected levels of production and consumption
 
demands, world 
iem-nd would exceed production by approximately 600,000
 
metric tons, 
or the production from 30-40 millior 
 heep and goats
 
by 1980. 
 On the basis of updated ccnsumptiori 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 
met, itos aLove
 
those levels projected in Table 3. Either numbers 
 and/or offtake will
 
have to increase dramatically in the 
near future or projected demand will 
not be m,et. Thesr. data clearly indicate a favorable future for prices 
for sheep and coat, meat in those areas near the expanding markets. 

Other poit:s or interest in these data are the suggestion that
 
te La..in America 
 Fnd South Anerica regions are shifting from net ex
porter,3 to ,ri; imorters of sheep and goat meat. The only developing 
reegicns ,i an.y ,oar-nt potentiai to capture a portion of the new 

•ar!tdem.and represented by the Middle East appea- to be North and East 

Africa.
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WORLD SHEEP AND GOAT PRODUCTION SYSTEMS
 

Sheep and goat production systems are determined by social and
 

economic factors, tradition and, most importantly, by available re

sources. Pastoralists and their animals, as 
well as city dwellers
 

with their scavenger sheep and goats, have adapted remarkably 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, woodlanj sh-ub, tropical savannahs and
 

tropical forests. Production systems, however, are similar in the
 

desert shrub,, woodland shrub and the more arid sections of the tropical 

3avannahs. The following section attempts to summarize the production 

systems found around the world in these range areas.
 

Desert Shrub and Woodland Shrub Ranges
 

Desert shrub ranges generally receive less than 250 mm annual
 

rainfall and are subject to extreme drought periods. Vegetation is
 

sparse, although nutritious. Utilization is generally limited to
 

periods of favorable moisture conditions and where livestock water is
 

available. 
Vast areas of North Africa and the Middle East, portions
 

of East and Southwest Africa, Southwest Asia, the lndian Subcontinent
 

and large areas of Argentina and Mexico can be classified as desert
 

shrub ranges.
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Woodland shrub ranges vary from 150 to 750 mm annual precipi
tation. 
 One of the woodland shrub subclasses 
is the scierophyll
 
egetation surrounding the Mediterranean sea 
and the Chapparal 
areas
 

of California and certain coastal 
areas of South America. 
 The thorned
 
rorests or woodlands, generally adjacent to arid tropical savannahs,
 
ara another subclass of woodland shrub.
 

In genera!, sheep and goats are the dominant livestock species on
 
these ranges. 
 Under 'theextreine dry conditions (F the desert regions

of Porth and East Africa, the Mddl e East, the Indian Subcontinent and 
Soutest Asia,-,hecav! r1a 
be th dominant livestock species. 
Where sheep and coats are the primary food production enterprise, the 
cp enI i; ofte-w th: r' var, mode of transportation for herders. Few 
cattle are 
found on 
ranges receiving less than 200 mm annual rainfall,
 
or in th woodland shr b r-ancr. 

Miost oP the word's fot-taied and fat-rumped sheep and extreme
 
coarse-woo!ed sheep are found nn desert shrub ranges. 
 In addition, a

major ,or,) of 
tn world' ms sfheep and a large portion of the
 
mik goatar found 
 ,hesei t two range types. The importance of milk
 
and milk products f:u.,i,In hu mar diet is underscored by trhe fact that
 
thase soct-es ha 
 .c. and coats over the centuries for
rt-i7 pcdum-t n sirtce ,. cou.d not survive and produce on these lands. 

Th- dorinant Production systems are. nomadic and transhumant. True

nomadism is generally restricted to the pastoral societies inhabiting 
the desert shrub ranges of Africa and Asia. 
 Land uso Is dictated by
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available forage and livestock water. The nomadic way of life has often
 

implied aimless wandering, which isclearly 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 societies.
 

Nomadism as a way of life is declining inmost 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 jceos are all contribut

ing to the decline. The consensus among planners and representatives of 

development institutions is that this transition is desirable; however-, 

alternative plans to optimize land use on desert shrub ranges better than 

through properly mariaged nomadism have yet to be implemented.
 

Animal offtake from nomadic flocks is quite low. In order tc pur

chase basic necessities, nomads may sell wool, ;,iilk or milk produc'-; and 

some male animals. Females are usually retained to maintain herd sizes 

because of reproductive rates of 40 to 60 percent and death losses of 

20 percent during severe droughts. Flocks with over 30 percent rnales 

are not uncormxnon. It -is estimated, for example, that the sheep and goat 

flocks of East Africa have an excess of 10 million males. Education 

and marketing programs are needed to encourage sale of surplus males. 

This practice should both reduce grazing pressures on tihe overgrazed 

desert shrub ranges and increase offt-ake an flock productivity in those 

that remain tue to the resuLitir.q nigher propDrtion of reprroducing females 

in the flock and improved grazing con.i'Cions.
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Transhumance, defined as movement from a home base along specified
 

routes 
to other grazing areas and return, is the other principal system
 
employed to ui ize desert and woodland shlrub range. Generally, the 

patter7i is seasonii mciement of animals into desert ranges during the
 
rainy season and movement back into savannah and forest regions during 
the dy scason. In most of 'est, Central and East Africa, this move
mert is as much to avoid the tsetse fly as it is to :apltallze on
 

gra-zing lrd USO.
 

Th -other principal use 
of desert shrub ranges thirough transhumance 
is for,,iiter gazinq areas with migration into higher elevation ranges 
durng su.mer mon h, Le gesttion, part-urition and early lactation
 
Usua cL r o* 
 .,1 *,-. diseit ra';q. Even though the nutrient
 
quUIty o.. f...f-ace t:ends to be quod, 
 the amount of forarie is in 

• :, Thu: 'uJiy..,,uu.t o is a majcr-problem leading to high 

mortai't-y and rw roduc;vitv. 

r? v o ,.ho;i2 unique genetiic resources are found in the 
desert pc ,'eK: ,.-,and shrub ranges. These breeds are very hardy and have 

- <;....ap har- to 1'ohcir environment. Some breeds of 
pari:icu- .... r, ncl:de- the A2wass-i, 1<aranon, Balouchie and Nejdi 
h ...........................
 :Fulani, Red Masai and Blackhead
 

-,; ;n a,y::. ..I......' breeds of Africa; and the hair sheep

de. 7.fTbascQ and 1a.rb.dcs RI,.ck Selly-of Latin Aerica. Desert 
mlik o. t enera2 trace rheir or-gins to the Nubian of the Middle 
Fast r '.ndian breeds. ansuch Jinur~aj:a.rf. ?feat go.ts of interest should 
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include the vario:is dwarf breeds around the world - East African Dwarf, 

West African Dwar:, the aridi in West Africa arid the Barbari of India. 

The "Spanish" or criollo goatsof Southwestern U.S. and Latin America 

also ;erit further study. 

The major problems on desert shrub ranges are related to improved 

land utilization 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 results. Livestock water is often the major constraint to 

efficient rangeland use, yet livestock water development without con

current grazing controls has only createi new problems. Further, any 

improvement in the production environment without intensive education 

and marketing programs will only result in increased numbers but
 

little 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. 
$avannahs are defined as 
having
 
less than 40 percent tree overstory and vary in 
amount of rainfall
 
from 250 rm 
to 1500 m. 
 Such a wide variation in rainfall also
 
result, in wide variations in vegetation 
 and land use patterns.
 

Close to 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 
important 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 hurds of sheep and/or goats as followers.
 

Sheep ;::;d goats 
on 
the tropical savannahs of South America 

~csi rv-... ,arily as dnorestic meat 

(excluding 
the Pampas o'" Azgentina. Uruquay 
classif!ctir_ Jeve"I 

and Rrazil from the tropical savannah 

. supplies for ranch 
labor. However. nroductior of sheep and quaLs on the South American 
tropircal 
siann1Ths does have Potential, 
if local and/or export demand
 

should develoo.
 

The savannah ranges generally have a rainy 
season of one 
to six
 
mrnths dural".1cn and tree 
r rainina mcnths are dry. 
 In some cases,
 
long rainy seasons 
of twc to four months will be followed by a shorter 
rainy season of one .7o tw,.o months in the oppos4te season 
( i.e., long 
rainy season in winter and spring with short rainy season 
in late summer
 
or fa~l). Wlhiere rainfall patterns and amount (over 700 
n), soil types
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and topography permit, most of the savannah ranges are being cultivated
 

In fact, much of the range that is marginal in one or more of the above
 

categories is being brought into cultivation, with severe ecoiogical
 

damage the likely long-term result. Culivation of marginal savannah
 

ranges is a major constraint to livestock production in much of Africa,
 

Rapidly expanding human populations among
the Middle East and India. 


traditional cultivator societies is producing tremendous pressures in
 

many countries to expand the land under cultivation.
 

Nomadic production systems still exist in the more arid tropical
 

savannahs of Africa and Asia, although migration patterns and grazing
 

educarights are becoming more defined and government services such as 


tion and water development are encouraging transition to transhumant
 

Most nomadic systems utilizing savanor sedentary production systems. 


nah ranges -include migration into de3ert shrub zones when vegetation
 

the fringes of crop
growth and livestock water permit. Migration into 


to utilize crop residues has been a traditional part

production areas 


of their system, but this is becoming increasingly restricted. Sheep
 

These
and goats are important livestock species with these nomads. 


improve their
producers are generally receptive to programs that will 


livestock (superior breeding stock, better grazing conditions, livestock
 

but are generally not willing to
 water development, disease control) 


accept any program that restricts their movement or livestock numbers.
 

Vast areas of African and Asian tropical savannahs are utilized by
 

tribe of West Africa is an example. Migration
transhumants. The Fulani 


north and east into the tropical savannah and desert shrub regions
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occurs during the rainy seasons, w.ith return to the Niger delta for crop 
re-sidue grazing and even 
into the fringes of the tropical forest zones
 

during the dry season.
 

Many transhumant production systems include sheep and/or goats.
 
As the difficulty of migration or the severity of grazing conditions 
increase, the nnubers of sheep- and goats relative to cattle increase. 
Sheep and goats adaoted to this syst-em can go longer periods without
 
water an, thus, utilize range areas 
not available to other breeds and
 

species.
 

ed.ntary ,roductlon systems 
 .'re of primary importance to a
 
significant portion of the world's 
 savannah ranges. Most of the 
Savannah r'.ne 'utJ'
of Amrica are managed under larqe-scale 
ranch
 
conditions. Larqe..scae tribal 
 ranrh'is or commercial ranch schemesare h..mrng e r-rnn: on 00Frican savannahs. The size of 

the -'s ........ 7 depEndit upon
.n the amount of land necessary to
 
p.o..id ,d y....i;, 
 w ,te, for economically viable units.
 
Cattle ar-ephr .-tc 
 1.iesto,-&K srec e; although sheep and goats
 
are incracsini 
 -norno plarty commLjrercialI ranch un,!ts in Africa.
 
As bu-sh 
 qoats become, gens.2y inc:reasingiy important for 

ut '...nd.cntr... brush.
 

"n)lh ... . 'C-
6e-, -.. Fo.k productIon systms ar , bec 
more lmoortan*, In hich potentia! sa,,nnah zone. In general, however, 
the importance or" 7)otenti,% of !ivestoc< is not recognized other than 

by tho Producers. The only l ,/p~tock productbcon systeri that has been 
widely accepted and emphasi2zed in these ireas thein past has been 
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dairy cattle. At the same time, large numbers of sheep and goats may be
 

seen in this area. Flock or herd sizes nonTally 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 industrial wastes and other noncompetitive 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 section are generally the most important breeds in ihe 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

zones. Dorpers have a high
dous potential in medium and high potential 


reproduction rate, rapid growth rates and produce excellent carcasses.
 

Under improved conditions, three lamb crops in two years appear to be
 

possible. The hair sheep in Latin America mentioned earlier, also show
 

potential for meat and hide production. The Boer goat, developed in
 

South irica, also appeais to be a mebt goat with tremendous potential
 

(this breed is being evaluated in several Past African countries).
 

in high
Specialized meat production systems u::'ng strictly Boer goats 


tem.inal sires in medium potential
potential areas, 	and Boer males as 


offer tremendous increases in productivity.
areas, appear to 
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There also appears to be tremendous 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
 
smIallhoider mixed crop-livestock production systems clearly deserves
 
high research priority. 
The breeds widely used include the Jamunapari,
 
Nubian, Saanen, Alpine., Toggenburg, 
 Spanish G.ranadina, and numerous
 
local 
breeds that are generally derived from crosses of one or more of the 
o.bove breeds on naiv,. arxats.
 

The major constraints to 
sheep and goat production on 
arid savannahs
 
are generally the same 
as t.hose discussed for the desert and woodland
 
shrub ranges. 
 An the medium and high potential savannahs, diseases 
or
 
para_,sites may be more of a Problem. A critical problem i-S the inadequate 
knowledge from, which appro rate production programs can be developed 
and implemnted. Many oci..nli. are apparent for developing appropriate 
prodL!cti1On .!stestms; how,-ver, they shouid be adequately tested prior to 
maing reccre.,dations foron and investment. 
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TROPICAL FOREST RANGES
 

Tropical forests generally have greater than 1200 mm annual
 

rainfall and no prolonged dry season. Central America along the
 

Atlantic coast, the Amazon Basin, the Congo Basin and large areas of
 

Large areas have been cleared
Southeast Asia typify this range type. 


and are used for crop production. Large tropical forest areas of
 

Africa with high potential are not utilized due to tsetse fly 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 fertilizer 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 coiion 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 BarbadGs Black Belly in Ceitral America and
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other, local breeds in Asia appear to be able to produce slccessfully
 
In 
areas of nornmally high interna, parasite infestation. Whether or
 
not resistance to intPn arasites, grazingaccount for, this habits or other factorsa~b~li-, is ,- L.".,ntertco o his ,gquestion that merits further 
study. Thera be ,are 
 .enera
.o ly characterized by little or no
 

wou0 or- hair producztion and yei.r :iround breeding capabiiity when
 
nutrition and 
 me. r,. eamdnaiat . 

Goats and 
 Ti..-moly are managed by smal7holders as secondary 
enterprise.s 6 crop rniar to the systecm described for 

pon •..gh .7ndia and Southeast Asia, confinemant
 
syst- '. . herds; o--2-10 Iotn 
ctaes or pens ,that are generally
 
a par-: ' or e.;j .. 
 , ;ly hor,,!e ar- not uncrr on. Feedstuffs, qijh 
as coars;o a:'s--.s, . v and o.thes-m. crop anM tree leavas are 

,.. .,~~~ s.. ~ ,r,. ~1: /,or.I rea...nd.";ndo. -11 k -.. the primary 

uC.. -,d I.ma.r 1irr."a 'J, rit byproduct.;, Development 
,,I an f7-)' '" T-.d . n C'. ... ")UCe ro r' .-. a onq the lines of
 
Ind ian 7- :. -,, r ...,.
 Vs i-Ur:i',-er study . 

...... ca
.... .r ,,m.dte. tihat sheep may have a 
'e% (-U f,---rY1p1tL ,, crops. Sheep 

. . ... i-,M7,S rO
duc~nq ne.',. GO,: -;r c ntro1, due to potential 'aniae to 
the tmr' 
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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 is
 

needed. One institution should assume leadership for this major inter

national effort. Regional institutions such as ILCA in Africa and ICARDI
 

in the Midde 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 sheep and gcats in developing qGuntries. 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 goat research and development work. 

An international meeting to review the findings of this study and develop 

specific recommendations ;or future programs could be a first step in 

the broader intern~tional cormunications effort. 
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Appropriate regional leadership in this communications effort
 
should focus on 
improved intraregional communications. 
 It was discovered
 
on trips related to 
this study that workers in adjoining countries within
 
a region oftenare not aware of each other's programs with sheep and 
goats. 
 A workshop or conference within each of the four dev2loping
 
regions wnuid be an appropriate first step. 
 This conference could
 
(1) review and formulate recommenda tions based on this report, (2) present 
the work of ot _r institutions and scientists within the region, and
 
(3) permit government officers, planrers and scientis.ts to 
share ideas
 
and jointly work on 
solutions to 
common problems. Follow-up to this
 
should be a specific planning conference that would (1) establish
 
priority needs for 
small 
ruminant development, (2) recorrarend specific
 
research, educatIon and development projects for suppor-t on a regional 
basis, and (3) identify specific sup.port required in terms of finarcial 
support, technical assistance and government oolicies.
 

.mnroved Data Base. 
 A key requirement for adequate planning and
 
development of Future programs is knowledge of current production levels,
 
resource i:nuts aid outpu:),.., producer perception of problems, market 
potentials, ad otber technic,! data. F-, countries in the developing
'-rld have the a td o urc inventory and analysis base required for 

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

the Oeveloping world currently support sheep and goat programs at a 

level equal to their current importance or future potential. The same 

is true for those institutions providing external developmlent assis

tance. For example, approximately 10 countries in Africa receive more 

than 40 per:ent of their meat supply from sheep and goats, with another 

10 countries at between 20 and 40 percent. In spite of thin, no country 

provides as much as 20 percent of its livestock program support for 

sheep and goat activities. 

Strencthen Comoonents ReQuired For Proper Development. Successfui 

development efforts 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 

educat-in and veterinary services. 

Probably, the major deficiency in most developing countries is 

inadequate and/or inequitable marketing systems. Most sheep and 

goa's are produced in areas reniote to ultimate consumers. Producers are 

generally unaware of price and supply and aemand required for market 

negotiations and, a: a result, are generally pre.y for traders and others 

nthat of their ignorance. Government pal ' e; such astak: advantge 

meat price concrols, expoi-t bans, import subsidies and artificially high 

feed price supports are disincent-ives to fair and equitable market 

returns fa,' sheep and goat products.
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The supply of credit to producers in adequate amounts and at
 

equitable cost is 
essential for, developmenL. Credit is often not
 

available for sheep 
 and goat programs, although producer desires and 

appropriate development Plans both indicate the need for sheep and 

goats. This is currently true for the conmrcial ranch scheme 

de'lelopment orogrzms in Eas-t Africa, although producers want to 

purchase sheep and coo'ts. 

Support services such as research, demonstration and extension 

education programs, trinirq programs for extensior, oersonnel and 

technic-ns- cc.. ..... support services 

for sheep and ooats a.re ; 'herr,, ,on--exi---t, r iaduate in most 

tropical eol countrK 2,. -. erv:ces should be linked 

together with euitaie ,r-t-irc and cred-t programs. 
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SPECIFIC RECOMMENDATIONS
 

Improved Land Resources Manaoement. A special advantage of ruminants
 

is the ability to exploit land and feed resources that cannot be
 

efficiently utilized 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. Overstocking
 

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 are often used
 

for biological brush control. The proper role.of both sheep and goats
 

along with cattle and other species in management of land resources
 

urgently needs clarification and 2xploitation. There is little doubt
 

that the proper role will embrace the concepts of multispecies pro

duction systems and multiple use concepts of land management.
 

The ultimate hoDe for conservation of productive land resources 

for future generations lies in education and enforcement of proper 

land 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 mjor challenge is to change the mentality of man in 

this process - all the way from planners and policy makers to small

holder producers.
 



Oeveloo Production Ssms For Smallholders. The number of small
holder agricultural producers exceed3 100 million. A significant portion
 

of these own livestock, either as 
a primary or a secondary entarprise.
 

Development planners and researchers have generally viewed smallholders 

as one-dimensional crop prodJucers, 
rather than as integrated producers 

of both crops and lfvesock- rncreasUnq irterest in small ruminants 

which f'I. snrallhocler production systems is apparent throughout the 

developingz world, The fQliowinri soerific comments relate to components 

that should , corni .. 4-,ee!enainteorated small ruminant 
C- ,0.yS -.- 0" S~h t Y r.~.SproductoL..1s o r~~1 rie~ 

.molicit. Th icv: leve! of education and available resource 
inputs to :he .rae ;nvfl!holder rule out sophisticated production 

scflees. . rnput mY): b' low cost, must require few external inputs 
t ""he, -tlus.. ve . ... considerat-on *o the appropriate 

technoloc-, .or the ,,/ 3:m. One,, r!:,sarch leader in dia, for 

example, issued an appeal for the da.el.ument cf confinementa pro
duction systea fair 3 to 3 dairy ecat; , olus their of.sprinc, keeping in 

mind that a sqgnificant portion of tle producers would be landless 

pe.asants. 

... c.a.. ... '. . .nmphass shiould be on utilizing noncompetitive 

.......... . TZs S crop residues, and grasses c, eedsCf. harvPs ted 
from fields and non crr,cuitural lands. Su ooerenta' feedina should be 

to re.i.ted,y small portions of readily -vailable and economical 

protein and ener.:y concentrates. 
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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 disea.e control are provided, 

these breeds generally respond with dramatic increase; in productivity. 

They also have the advantage o' being readily avai'able and already 

accepted by local producers. Unless a local nmarket' ana local 

shearers already exist, wool should be avoided in tropical small

holder systems. Both harvesting and marketing of wool can be a 

serious problem in some areas. 

4. 	 Health ProQrams. Much progress can be made in improving animnal 

performance through simple sanitation and animal heal.h control 

programs. Use of vaccines and antibiotics is expensive.' 
 and requires
 

trained personnel.
 

5. 	Marketin. Probably, the most serious problem confronting the 

smi lho cer is effecl-ive mar :ez ine. Cu.peratfvermarketing schemes 

and develorment of 7cacl r,arke's are needed. U"- ,rdUcs may be 

necessary to a..ra.: conrsu rs ir some nv~rkets such as t.f, devel op

ment oi" cneeses cc' i .; or ,o t'her .. -,.o....... ilk whe e 

consumers are not acci Stomec' .o dri,-:inq fresh mil, . Nfew methods of 

product- preservation are needed to serve remote areas. 

Increased Z ohas. Trainic. -,,Vecountris ,.aining proyramson 	 Fn 

for 	professionals interested in sneep or goat research, extension or 

production. in addition, oaportuni ties for" acivanced training for these 

people are rare, e.nd practical e:perienc as a part of the training program 
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is even more unusual. 
 The number of qualified professionals within a
 
country rarely approaches the number required to manage an effective
 
research and training program, mich less the number of field personnel 

required for program execution.
 

A special appeal 
ismade for the development of practical training
 
programs with the ultirkite targe: audience 
of the smallholder producer.
 
This will likely require the devlopmen- of imaginative and new approaches 
to training, heavy reliance on plraprofessionals and local leaders as 
trainers of taret Producers, rcrewed emphasis on field demonstration of 
desired results breakto down producer sJspicion toward external changes, 
and a willingness to accept smailholder producer inputs concerning his 
desires and needs when the training process ii being planned and developed. 

Sbecific Proijc s - In addition to the specific recommendations al
ready discussed, several projects were identified by the Winrock Inter
nationa.l ,:m duringmembers the regional visits.. Since these projects 
appear in some: detail in the regi:)nai repor -, only the general titles 

are presented below:
 

• Deve-ooment of small ruminant production systems for 
smlalholder integrated crop-livestock units in high 

potential z.ones. 

" Characterization of genecic resources, including pro
duction potential , di easc and parsi t.e resistance 

and market acreotbi ity. 
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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 development 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-


Hculture. McDowell (1972) defines the tropical or warm regions 

of the world as being between 300 N and 300 S of the equator 

which 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 different
 

livestock species, vary anong regions and countries according to
 

social customs, tastes and 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 land resources by livestock, their current and potential
 

role in meeting human fool needs as well as the economic well being 

of livestock producers, a:id the development programs that are both
 

acceptable to the target )opulation and appropriate to the challenge.
 

These points are especial y applicaole to sheep and goats.
 

Planners and decisin-makers have generally viewed agriculture
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solely from the standpoint of increasing crop production on high po
tential lands rather than 
as an 
integrated system of food production.
 

infact, livestock, and particularly small ruminants, 
are considered
 

by the smallholder as 
an important component of his total production
 

system. Agriculture is generally viewed termsin of 'commnercial"
 

production enterprises, when fact
in a significant portion of the
 

world's 
 food supply comes from multi-enterprise small farm units. 
.The livestock cormonent of the snallholder farm unit has generally 
been ignored by those involved in the planning and development pro

ceises, while the smallholder insists that livestock be an integral
 

part of the system. 

Objectiyes : 

The broad objective of this study is to 
identify the current
 

and projected future role of sheep and goats in developing agri(ul

tural economies. 
 This includes the identification of research,
 

training and development programs that havecan the maximum socio
economic benefi.:, to the target population. To accomplish this 

broad. objective, the following specific objectives received primary 

emphasis in the study: 

I. To identify, within the developing regions, c'irrent pro

duction relationships for sheep and goats. 
 This includes 

an 
inventory of existing production and marketing systems
 

by region.
 

IA-2 



II. 	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.
 

III. 	 To identify those production and marketing 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.
 

IV. 	To reconmend 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 workshop held at Winrock 

in November, Twenty-five international leaJ-Conference Center 	 1976. 

ers in sheep and goat research and development programs were selected 

basis of their experience into participate in this workshop on the 

developing areas, understanding of production problems and opportun

ities, 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 reference for this 
study, *(2) identify
 
priority areas 
and problems to be evaluated by region, and (3) iden
tify technical expertise that could assist the team in specific
 
problem or subject matter areas. 
 The proceedings of this workshop
 

have been published.
 

For this study, the developing world was 
then divided into four
 
regions, Although these four regions do 
iot necessarily represent
 
all 
areas of the world with development needs and opportunities for
 
using sheep and goats in the development process, they do represent
 
c¢rron tropical 
and subtropical production environments. 
 The four
 
designated regions are: 
(1) South and Central America, including
 
the Caribbean; (2) Africa; (3) Southeast Asia and the Asian Sub-

Continent including India, Afghanistan, Pakistan and Bangladesh;
 
and (4) the Middle East. 
 The Winrock International 
staff was then
 
divided into teams with responsibilities for each region.
 

Within each region, the assigned team was responsible for accum
ulatirtg existing regional input/output data, identifying existing 
production and marketing systems, aid inventorying regional and in
country 1nSti!tU.icn .- ,ruanzatons,. 
 and.scient,sts involved in sheep
 
and goat production, -eview of available literature sources, and direct
 
visits to selected countres wit-in each region. 
 Countries visited
 

include:
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South and Central America Africa Southeast ia a,,d 

Asian Sub-Continent
 

Mexico Egypt Philippines 

Costa Rica Ethiopia Indonesia 

Colombia Kenya Malaysia 

Paraguay Tanzania India 

Brazil Nigeria Afghpnistan 

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
ment programs were also visited in France and at.the Food and Agriculture 

Organization of the United Nations in Italy.
 

The following reports are suimares of these efforts. The production 

systems, constraints to production and t;he potential role of sheep and 

goat production are viewed within ecozones and on a regional basis. The 
ecozones and range types within ecozones in the tropics and subtropics 
are broadly defined in a section of this report that precedes the region

al reports. The Winrock International staff readily ackncwledges that 

visits to additional countries and institutions would have been desirable. 

However, within the constrainzs of this initial study, every effort was 
made to visit major areas znat would he p in defining the principal 

production systems and practices, socic-eonomic and technical constraints, 

and opportunities for future prugram ef-or'
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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
 
cenerally rudimentary. 
 Ideally, recommended solutions 
can 	be based
 

ro 	substantial 
data and experience; however, these may not be avail

able for a state-o,-the-ar-ts study. 

The systems approach 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, prcvide objective .judgnents on problem defi'ni:tion,
 

current knowledge levels, perceived interests and commitments, suit

ability of alternative technologies, and reccmmended programs for
 

imp 1oentation.
 

Although the phases of analysis in systems research have often 
been stated, it is a.opropriate to re-state them in the context of 

this study. 

1. 	 The first step is the o'rmilat'ion dnd search phase, 

In which paramewers .re estabiished, or the problICn' 

is defined and the existing data base determined. In 

this study, the first step was to assess the land and
 
feed resource base, ex istinrg sheep and 
 goat populations
 

and thei r- ormdluc 
 _iity,arid current Prmcduc- ion and mar

keting syst-ns.
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2. The second step is 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 facilitate development of efficient sheep and
 

goat 	production systems.
 

3. 	 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 'co remove technical con.

straints or to develop manaaement practices chat will mini

mize their imriact. In other cases geneti& resources, feed 

resources or managemen practices eI~ective in one rc.ion 

are recommended For testing in othe,- regions with similar 

ecosystems. If The i:echnicai ase, goverivnflent policies, 

ecenomic climate and support services are sufficient in an 

area, then specific develiopment projects a-re suggested. 

4. 	Ti'e fourtkh step is the impleme.?ntation phase. This includes 

identification of specific locztions, institutions and per

sonnel necessary To ir,,piemet a p,-eject as well as the 

necessary financial, political ane ptysical support services. 

Specific plans and prccedues are ,nen suggested for the 

implementation pnas2. 
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5. The final step is the re-assessment or program review
 

and evaluation phase. 
 Specific mechanism.; must be pro

vided in all 
projects for periodic review and evaluation
 

and adjustnents made as 
needed on 
the basis of results
 

or experience to that point:.
 

These steps in the systems approach provided a rational proced

ure for this state-of-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 point for improving sheep
 

and goat production 
ystems within the specific target area depends
 

on which of these stages has been reached. In 
some countries, for
 
example, the 
wvailable resources, animal populations and production 
systems are not known - here, the entry point is quickly identified 

as the first step in the systens approach. In other cases, the para

meters of the production systEm have been established, analyses are 
largely complete and interpreted, and the institutions and scientists 

are basically in place for inolementation of specific projects - or
 

the fourth phase.
 

11-8
 



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 would be impractical. An attempt has been
 

made, however,, to characterize the major ecological areas based upon
 

the important climatic and ecological details observed while travel

ing and from the literature reviewed. A simple overall structure 

was developed that allows the major focus to be on general concepts
 

which can be applicable to those areas as a whole.
 

Most authors describe five climatic zones in the tropical and 

sob-tropical areas of the world. These zones are the parched zone, 

the arid zone, trie semi-arid zone, the sub-huaid zone, and the humid 

zone. It was felt that these five zones could be reduced to three 

zones and still adequately describe the major climatic differences
 

applicable for description of livestock production systems. These
 

broad climatic zones are described as follows:
 

A. Arid Zone 

This zone typically receives less than 500 m of annual
 

precipitation and encompasses thos- parts of the desert or parched 

zone (less than 250 rmn precipitation) that are used in some kind of 

livestock grazing system. 

Precipitation is generally too low or erratic to support 

forestry or permanent cultivation, except in localized situations
 

or with the aid of irrigation. Droughts are cormion and to be expected, 

soils are potentially unstable and protective plant cover is sparse.
 

11-9
 



B. 	Semi-Arid Zone
 

This zone typically receives between 500-1200 ,m 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. eight montis: Crops can be grown In these ecological areas pro
vided the soils are permeable and fertile. 
Native vegetation varies
 

widely in this zone, 
ranging from thro-id shrubland to true savannah
 

to 	tropical woodlands. 

C. 	Sub-Humid Zone
 

This zone receives greater than 1200 nma 
 of precipitation per
 
year and includes that portion of the humid zone or wet tropics having
 
potential to be used by livestock. If a dry season exists in this
 

zone, it will last less than three months. 

Many of these lands have been cleared of forest with crops 
being produced on 
the 	arable soils. 
 In areas of Africa, the high
 
potential livestock and crop areas 
that are not cleared and put into
 
crop or !ivestock production are usually infested with the tsetse
 

fly.
 

MAJOR RANGE TYPES iN TROPICAL ECOZONES 

Since existing ecosytems are a reflection of many abiotic and 
biotic cor,dLitions, these ecosystems tend to overlap each other when 
they are categorized usino 
a finite set of classification factors.
 
Using- Stoddart, Smith, and Llo' (1275 , ad 	9illiml s (196,6) as a guide, 
four broad groupings of range 
types we-e selected as being the most
 
ccnon found in the developinq countries of 	 the world. Figure I 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 area generally receives less than 250 m 
of precip

itation annually and is subject to extreme drouth periods that
 

may 	last several years 
in some cases. The precipitation is gen

erally irregular, and the vegetation is typically sparse shrubswith 


less than a meter in height. 
 Most of the problems in utilizing
 

these areas are associated with low humidity 
and sources of aer;
 

the mr isture shortage is critical 
for both livestock ana 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

coton. The range 
areas displayinn these characteristics are
 

found in large areas in North Africa, Southwest Asia, East and 

Southwest Africa, the Middle East and the Indian sub-continent. In
 

addition, large areas 
in Argentina and Mexico can be classified as
 

the desert shrub types.
 

B. 	 Woodland Shrub
 

This area typically has between 250 and 750 mni 
 of precip

itation per year. 7-_ a several dcmiant suLclazses within iz , 

one of which is the scierophyll veget.'tion that dominates the area 

surrounding the Meciterranean Sea and the Chapparel areas of California. 
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This area is unique in that most of the rainfall comes in the cool
 

season. The vegetation is typically shrub with very thick leaves,
 

and in general it 
can be said that this type is best suited for
 

use by sheep and goats.
 

Another 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.
 

rn Africa, those areas in the higher rainfall 
zones may be difficult
 

to use during the wet seas6n because of the tsetse fly.
 

C. Tr2ical Savannahs
 

These areas are typified by precipitation that ranges between 

Z50 mm and 1500 nn per year. The great range in this precipitation
 

zone also indicates quite a range in the vegetation types. However,
 

the savannahs are typified by grass which has 
a tree overstory 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 

type, in the world. One unique point is that this type does not
 

occur In the United States. Although there is great disagreement 

among.ecologists as to the exact description and identity of the 
s-avannahs. mos(t agree that large areas of Africa, Asia, and South 

America should be classified as 
a part of the savannah type.
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D. The Trooical 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 wit', 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. 
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FIGURE 1. DISTRIBUTION OF THE MA'JOR RANGE TYPES IN THE
 
'TROPICS COMPARED TO PRECIPITATION AND CLIMATE TYPES
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SHEEP AD GOAT PRODUCTION IN LATIN AMERICA
 

The Latin American region, 
as defined in this study, includes
 
all 
the countries in Central and South America and the Caribbean with
 

the exceptions of Puerto RicQoand the U. S. Virgin'rslands. 
 The
 

target areas 
for the study were 
the arid 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 enphas-;
 

was placed on the sub-humid and humid tropics where few sheep and gcits
 
are found. 1-ittle attention was 
given to wool sheep since the majc, ty
 

ere found in the temperat& zones 
near or south of the 300 S paralle
 

and in the cool 
tropical alpine and subalpine areas.
 

- Latin America has a total 
land area of 2,06lmillion hectare,
 

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 world poFJlation. The present high rate of
 

population increase 
(over 3%) 
is exerting further pressure on the
 
agricultural 
sector and is likely to aggravate the existing deep

rooted socio-economic problem;. 
 About 42 percent of the population
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was considered to be agricultural based in 1970. 
 The past two
 

decades have shown art 
 ever increasing population shift from rural
 

to urban areas. This migration trend is creating serious over

crowding problems in ci'"ies and high ur.employment rates. If
 

modern agricultural technology is not introduced at a faster pace,
 

the agricultural sector will 
be hard pressed to meet internal
 

urban deadnd, cinisequen:Iy, scarce 
foreign exchange will be used
 

for importatior of food;tuffs as is 
 the case in the Caribbean. 

The estimated 7-. Lt-ir: zmerican livestock population and
 

its. percentages of the worlfd total are 
 shown in Table 1. Cattle
 

is not only thre m,;ost i,,portan. ; vestock industry within the
 

Region but also is an important 2conomic resource to 
the Region.
 

Latin Ane-ica- has 22% of 
 the iorld cattle population with only 15%
 

of the total ax,a and 3 of the populatio-n. Sheep and goats 
are
 

of lesser imrortance than 
 cattle representing 12 and 10%, respectively,
 

of the wor!d totals. 

Reg,,. "'y,cat numbers 37% from the base year,. increased 

1961-65 to 
1974 while gcats showed an increase of only 8%. Sheep
 

numbers, on the ot'her hand, dropped 3' during the same period. 

Arenrtina. anti Urucuay ,ere the r-mary contributors, to the decline 

of the Region's shse pn-ulation; each reducing its national flock 

by approx-Imat, y 5.5 mill ion head. Although the regional trend 

siiwed increased goat numbers Peru, with the fourth largest goat 

population in year 53the base ?(36i rduce. , its stocks 50% (from 

3.9 to 1.9 million) by 1974. 
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Table 1. Human and Animal Populations in Latin America and Their
 
Percentace of World Totals
 

Item Number Percent Percent Of Livestock
 
T T-6 World Total Per Human
1Change 


1000's 1000's 
 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 33,001 41,264 8.3 34.2 0.13
 

Source: FAO Production Yearbook, 1974
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The majority of goat.s are distributed in the arid and semi
arid.reglons of Latin Alnerica, 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 Colombia (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 wool
 

sheep in the region because of lack of adequate data. However, it
 

is.well recognized that wool sheep are concentrated in-the temperate
 

zones of Argentina, Uruguay, Chile and Southern Brazil. 
 Taking the
 
sheep populations of these :ountries and the estimated 13 million
 

wool sheep in Southern Brazil, it 
can be assumed that at least 65%
 

of the- sheep population is wool 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 (usually in those areas classified as "cooler climates")
 

and 
the Mexican and Central American altiplano. Hair sheep, on the
 

other hand, are distributed throughout the warm to hot tropical cli

mates. Large numbers exist in Northeast Brazil and the Yucatan
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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 adequately documented. However, observations made during
 

this trip lead to the conclusion that the importance and potential
 

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 wool 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 per head, the much lower 

averages for Latin America indicate potential 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 livestock 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, tropica 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 
 Wool

Animals SlaUghtered Per Head 
 Per Head Per Head
 

O00's 
 Kg. Kg. Kg.
 

Sheep
 

Latin America 124,381 16.5 2.6 
 0.1 2.4
 
World 1,032,667 34.4 2.5
5.2 7.0 


Goats
 

Latin America 40,925 8.0 
 2.2 8.8
 

World 
 397,917 32.4 
 3.6 17.6
 

Source: FAO Production Yearbook, 1974.
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DESERT AND WOODLAND SHRUB RANGE 

The desert and woodland shrub ranges are discussed together
 

since they share similar small ruminant production systems, con

straints and potential for development athough there are variations
 

in the types of vegetation, 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 *innual pre

cipitation (generally less than 250 mm), sparse vegetation and fre

quent droughts. Large areas 
in Northern Mexico, Argentina and
 

Pacific coistal areas of Chile and peru fall 
under this category.
 

The woodland shrub range receives more annual precipitation than
 

the desert shrub range (250 to 
750 urn) and its vegetation varies 

from typical shrub with thick leaves to thornEd forests to thorned
 

woodlands. 
 Areas in Northeast Brazil, Argentina, Northeast
 

Colombia, Northcentral Venezuela and the Yucatan Peninsula in
 

Mexico can be generally classified as woodland shrub range.
 

Livestock Production Systems
 

Extensive livestock production systorns are by far the most
 

widely used in the desert and woodland shi-ub ranges of Latin America 

(de Andrade and Eduardo, 1976: Ministerio de Agricultura - Colombia 

1974; Garcia, et al, - ; Banco Nacional Agropecuario, 1971). Loose 

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

Desert Shrub Range 
- Goats are more 
important in this 
area because
 
of the type of vegetation, feed shortage, and limited water supply.
 
Other rumina-nts such as 
cattle and sheep generally do very poorly
 
under these environmental conditions 
are not found in large numbers.
 
Transhumance exists in some areas of Latin America (Northern Mexico, 
Peru) but it does not involve appreciable numbers of the population. 

Intensive small 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 Northern
 
Mexico in the region of La Comarca Laqunera several goat dairies
 
are being successfully operated in totally confined systems
 
(Banco Nacional Agropecuario, 1?71). 
 Semi-confined goat dairy op
erations where does are allowed to graze adjacent irrigated pastures
 

were also _.;ident.
 

Small 
ruminants under extensive grazing conditions are usually
 
owned by poor landless peasants whose family income is derived pri
maily from 'the animals The average number of animals owned per
 
family under these conditions is difficult to gener'alize because of
 
the many variables existing within the entire Latin American region.
 
rn Northern Mexico, for example, the niumber 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, however, the cattle 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 km2
 

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 an of precipitation per yedr. 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 programs, 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 facilties 

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 "Drought 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 irregularity of rainfall 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 legvimes are left 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 to exist in the Northeast soils. 

Sheep and goats occupy important niches within the desert and 

woodland ranges of Latin; America. Some of these are: 

s. 	 Arid grazing lands - goats survive primarily on
 

desert bush. Their ability to graze For extend

ed 	periods without water and their breeding in..
 

stinct are imtoortant attributes under these con

ditions. egraded lands may be further damaged 

by 	overstocking and poor range management, thus
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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

atively well compared to cattle and sheep. 
 In
 

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,
 

*e Seasonal high rainfall ,-The soil 
is usually
 

very poor, shallow and rocky with low range pro

"
duc-tivity . 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 usually 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 small 
ruminants provide meat
 
for the worker!; while the cattle provide inccme.
 

To a degree, the 
same holds 
true for the small

holder who has both 
- a few hezd of cattle and
 

a few sheep or goats. 
e Mixed crop-livestock 
- In villages and rural fringe 

areas where irrigation water Is available (La 
Comarca Lagunera in Mexico, for example) small 
rum
inants harvest crop residues, crop interstices and 
roadsides, which would otherwise be wasted. 
 Small
 
ruminrants produce scme or most of the family animal 
protein under these circumstances.
 

Goats are raisec primarily for meat in the desert and woodland 
shrub range tjpes. 
 Under extenstive systems of production, i.ughter
 
animals 
are harvested periodically, usually between 12 and 14 months
 
of age at a live weight 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 about. 30 to 40 days weighing somewhere between 6 and 10
 
kg livFweight. 
Hides are an 
important source of income 
to the producer
 
and/cr processor where hide processing factories and export markets are
 
well deve-loped, such as 
in Northeast Brazil.
 

Milk production from goats is of secondary importance to meat
 
in the desert and woodland shrub environments. 
 Milk is 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 production. Meat and hides are secondary produCts of
 

these dairy operations.
 

Meat is 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.), except
 

in many of the Caribbean Islands, especially those with a British
 

colonial history and/or populations wher there is a traditional
 

preference for lamb. 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. Productivity varies considerably but there is potential
 

for improvement in both meat and milk production. Table 3 shows 

that exotic and/or improved breeds of goats ignificantly 

more productive when fed well than the unimrm, riollo breed. 

However, it is also true that inmost cases the genetic potential
 

of the local breeds under optimal management conditions is not"
 

known.
 

The local or "Criollo" ocats fount, throuqhout Northern Mexico
 

Northeastern Colombia and Norch 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 PRODUCTION___

NORTIi MEXICO _NORTHEAST BRAZIL NORTIFC_ TRAL
PARAMETER VENEZUELA
CRIOLLO' 
 EXOT!C-
 CRIOLLO-'
R 
 bUI RIOLL r 

Mature Weight, Kg.
Hales 
 45

Females 35 

70 35-40 70-80 40-45
50 
 30 
 40-50 30-35
 
Slaughter: Weight, Kg. 
 6-9 
 10 
 25-35 
 30-40 20-25
Age, Months 
 1-1.2 
 1 12-14 
 8-12
 
Lactation: 
Lengh. months 
 5-6 
 r-,


Yield/Day, Kg. 0.5-0.8 1-2 6
0- 0
4-

-- 0.2-0.3 
Reprod,c t i an
 

% Kidded,

Litter Size (Mature)

ireeding Season 

1.6 1.8

All Year Sept-Feb. 
 -

Kortality Rate: 
%
Pre-wean 

50%
18 

- HighPos L-wein 14 -Ha ture 

8 
 -


Sources: 

1,3 Observations and responses to questions by local producers 
4,5 Production statlstics suornarized at the Centro de Cria Tlahualilo 

Publications: 
 de Andrade and Eduardo, 1976; Garcia, et. 
a!. -; Castillo, et. al._.
 



the conquest. 
 These goats, through natural selection, have
 

evolved into a relatively small, nondescript breed type. They are
 

well adapted to their environment because of their hardiness and
 

resistance to disease, but productivity under the prevailina environ

mental conditions is low. The local 
"Criollo" goat of Northeas: Brazil
 

has similar characteristics to those found in Mexico, Colombia and
 

Venezuel a.
 

Some genetic resources of special interest in Northern
 

Mexico include improved exotic breeds sich as 
Nubian, Alpine, Saanen
 

and Toggenburg presently producing from I 
tn 2 kg of milk per day.
 

Also, the Granadina, a Spanisn breed, is now recognized for its milking
 

ability and prolificacy. The large, upstanding Buhj 
'.eed of Brazil
 

seems to have considerable Po:enzial for increasing size of crosses
 

with local breeds. 
 Mature males weight up to 100 kg. Other Erazilian
 

breeds of interest include the Moxoto, Marota and Caninde (de Andrade
 

and Eduardo, 1976).
 

Table 4 shows some production 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 fioe haired, thin tailed
 

sheep with short, semi-erect ears. Both sixes are polled. Colors
 

include white, tan, red and occasionally bldck. Color patterns in

clude solid, spotted, dark tan bodies wich lighter bellies and ligh,
 

tan bodies with black bellies. Some individuals carrying varying
 

amounts of wool are apparent consequences of earlier crosses wizh
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Table 4. 
Comparative Productivity of Sheep Breeis.
 

PRODUCTION 
PARAMETER 

MEXICO1 
Pelibuey 

NORTIIEAST BRAZIL 2 
Santa Ies 

BARBADOS3 
Black Bely 

Mature Weight, Kg.
Ma 1es 
Femal es 

70-80 
30-40 

60-70 
40-60 

65-90 
40-60 

Slaughter: Weight, Kg. 
Age, Months 

25-30 26-30 
10-14 

40 
_ 

Lactation: Length, Months 3-4 
Yield/Day, Kg. 0.5 

Reprcduction 
% Ewes Lambed 
Lit er Size (Mature)
Breeding Season 

90 
1.3 

Year-round 

_ 
1.5 

Year-round 2-3 
Year-round 

Mortailty Rate: % 
Pre-wean 
Post-wean 

10 up to 50% 

Mature 

Sources:
 
I Berritecos, et. al., 
!975. (data refers to flocks under experimental conditions). 
2 de Andrade c Eduardo, 1976; Observations and responses to questions by local producerS. 
3 Patterson, It. C. 197(i. The Barbados Black rpi1.' Sheep, Ministry or Agrlcultui-e
Science A Tpchnl~logy. Barbados
 



wool breeds; even though some speculation has been presented that
 

wool has resulted from recurrent mutations.
 

The reported reproduction coefficients (Valencia, et. al.,
 

1975) and observed flEshing condition of the Tabasco sheep indicate
 

that they are well adapted to heat, humidity andrelatively high
 

seasonal rainfall of their tropical environment. Primiparity occurs
 

at 15 to 18 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 ml of milk per day.
 

Pelo de Boi (oxen-hair) is the Dredominant breed of hair
 

sheep in Northeast Brazil. These sheep are very similar in appear

ance and production characteristics to the Tabasco sheep of the
 

Yucatan Peninsula in Mexico. Other breeds cornonly found are the
 

Rabolargo, Deslriaaa and 'Iorada Nova. Crosses between the Bergamacio
 

(an italian coarse wool breed) and P2al de Boi are giving rise to a
 
more precocious and productive "breed" known as the Santa Tnes. These
 

sheep often yield 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 well recognized. Apparently of African origin,
 

its characceristics include body color ranoinQ fir-o tz to dark red
 

with black bellies and olack on head and lecs, coarse hair neck and
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chest of rams, 
and both sexes are 
polled with short, semi-ere~t ears.
 
The prolificacy of the mature, well nourished Black Belly
 

ewe under intensive Conditions is high 
-
twins and triplets are
 
conon; quadruplets and quintuplets occur occasionally (Patterson, 19-3).

Ewes breed year-round wIth primiparity at 15 to 18 months with two
 
litters per year being recorded infrequently. 
Adequate nutrition and 
health management is r~quireJ for realization of this genetic potential
for P1Wfficacy Contnor, slaughter weight is 40 kg with a 50 to 55 
percent carcass yield. tneat fs 
the major product from the Black Belly.
 

Expor-t demand for Black Belly breeding stock is trong because
 
of the attributes 
of thi- breed. The Government therefore, has imposed
strict controls on an- nal ex:orts in order to increase the local herd. 

The Blackjhead Pcrsian (Somili 87ackhead) sheep presents

anot,'er g',1etfc resourc- af it":er, st as a meat producer breed. It
has beer: ",rnorted to Braii7, some Caribbean Islands, some parts of 
Colambia-'_ ot-er area. The breed apnears to 
be well adapted to the
tropical .AAvzironhentough there -ire some variations in the shades 

of color, -hara .,c ite bod,,,, fat rmp and black head are 
predomirnte-F h :d 
- aIIer 'a ,-tcpro cc, s lack Belly and cormnonIyr ', S-ese ... 
 single lambs are sometimes 
cited as an ad. dr. 
 becse of higher suriivabIlity, higher growthrate to weaning and reduced 'acza lion stress in ewes. 
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Constraints to Production
 

This section lists the primary constraints affecting small
 

ruminant production in the desert and woodland shrub areas
 

of Latin America. The constraints are discussed under general
 

headings but are not necessarily listed in order of importance.
 

Socio-Political Constraints
 

1. Traditionally, throughout Latin America there is lower
 

preference for goat meat and milk compared to cattle meat
 

and milk. Lamb meat, however, is preferred in the British
 

West Indies.
 

2. 	There is often little political interest in small rumi

nant production because of limited potential for earning
 

foreign exchange.
 

3. 	Uentrally, there is a negative attitude on the part of
 

development agencies toward goats because of their rep

utation for range degradation, deforestation and erosion
 

incuction. In Venezuela, for examnie, there was a goat
 

eradication campaign during the 19O's (Garcia, et. al.).
 

4. 	Sheep and goat herders are usually helc in low esteem.
 

The.commion image of goat meat is the poor man's survival
 

food rather than a delicacy for the well-to-do. In Mexico,
 

for example, this image has been chanced partly because kid
 

barbeque or "cabrito" has gained -onsiderable accEptance as 

a delicacy in restaurants. Also, "cajetal' and c-andy made 

from goat's milk are sweets enjoyea by large seqi.,ents 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 whole is poorly documented. Demand and market analyses
 

and consumption patterns need to be established in order
 

to 	determine productiDn needs.
 

Z. 	The relative unavailabilic.y of credit from government
 

agencies, banks and development agencies for small rumi

nant production as compared to cattle production is a
 

serious constraint. Exceptions to this were seen under
 

some circumstances in Northern Mexico and Northeastern
 

Brazil.
 

3. 	Marketing infrastructure is generally poorly developed,
 

but often poorest for sheep and goats. Market centers
 

and channels for cattle do exist and are 
increasing in
 

number but this is nol: 
the case for small ruminants.
 

Throughout the Region, small ruminants are regarded as
 

the "savings bank" of the smallholder and are sold to prio

vide cash for imeAliate needs. Prices are negotiatotd on 

a one to one basis (buyer-seller) since there is rarely an 

established ccmpetitive marketing system. Furthermore, the
 

lack of grading services and marketing information precludes
 

setting of ccmensurate prize differentials for differe.nt
 

qualities. Returns are often so low that producers are
 

not 	motivated to 
invest time, effort or cash into improve

ments. ILI-20 

http:differe.nt


4. 	Seasonal fluctuations in supply of milk and slaughter animals
 

have an adverse effect on 
price stability. These fluctuations
 

are primarily a consequence 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 inventorv
 

1. 	Knowledge of sheep and goat numbers, productivity and economic
 

contributions of small 
ruminants to the family, conmmunity or
 

the nation is limited. Therefore, planning decisions relating
 

to small ruminants 
are often based on subjective assessments,
 

personal biases and faulty conventional wisdom. The only way
 

to provide needed objective facts is through resource (animal, 

human, land, feed and water) inven.ories and marketing studies.
 

2. 	Often, where the value of tne small ruiminants is obvious and 

expansion is reccnrnended, tne 7iajor constraint becomes the avail

ability c sufficient numbers of Improved breeding stock, for 

example, the case of Barbaclos Black Belly sheep mentioned earlier. 

Technical Constraints 

1. 
Lack of adequate nutrition and sanitation are t".o major con

straints to biological productivity of small ruminants through

out Latin America. Tlechnoiogy is currently available to resolve
 

these problems, however, this technology is expensive. Marinal 

returris in most smallholder operations may not justify the invest

ment in :i .mrY t ch nn,,].., for :.mail r-minant products,rea.r 


are poorly ceveloped.
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2. 
Feed availability is usually in short suoply year-round in
 
arid areas and seasonally in wet/dry areas during the dry
 
season 
(inwet/dry areas 
feed quality may be higher during
 
the dry season). 
 This results 
in slower growth rate, periodic
 
body weight losses, low reproduction 
rate and low milk production.
 
The financial value:s of the animals and their products are
 
often too 
low to justify improving nutrition (through supple
mentation or othermise) if this means gr.atter Financial costs. 
Poor nutrition may be primarily due to poor management of the 
feed resources (e.g. over'grazing). 

3. Overgrazing has 
led to 
range degradation, especially by goats, 
in the arid areas. The desire on the part of the producer 
to have morse animals "for loss insurance and prestige) as 
opposed to more productivity is fracilitated by the high prolif
icacy of small ruminants which can overr-in available feed re
sources before the producers (or planners) realize the effects. 
Livestock water development and techniques to 
control small rujm
inants are needed in most arid areas 
to allow more equal spread
 

of grazing pressure. 
4. Internal parasitism is widespread, particularly in the humid and 

sub-humid regions. Herd health technical assistancr;, from veter
inarians is usually not available or too expensive for the small 
producer. 
Not readily available diagnostic laboratories and in
formation on herd health prograxms to small producers set t)'e stage 
for serious losses frra disease. 



5. 
Little effort has been placed in developing improved meat
 

and milk oroducing lines adapted to 
local environments. 

The "Criollo" breeds have evolved with little attention from 

man. AdapteJ terminal sire lines with emphasis on size and 

growth rate to slaughter and terminal dam lines with emphasis
 

an 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 value.
 

7. There is an apparent lack of qualified, interested personnel
 

and programs to provide technical assistance to producers in 

all areas of small rLminant' procuction. Teaching and training 

programs :it all levels of production, particularly for the 

small 
holder, must be developed and implemented if productivity
 

is to be increased. The smallholder, small 
ruminant production
 

system is a low risk, low investment, low production and low
 

return system. 
 Threse factors limit productivity increases, but
 

any changes must be considered in the 
iiqht of the smallholder's
 

special needs.
 

Potential Role of Sheep and Goats
 

Opinions of planners and policy makers are 
shifting tcward 

support of the smallholder and :he im-pr've;ent of their productivity 

and wel!-being. Some policy emphasis has been Placed on 
small rimi

nancs since they fit well into most smallholoer production systems. 
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Also, the recent world wide decrease in beef Profitability and
 
apparent increase in sheep and goat Profitab';lty has caused many

Individuals and 
institutions to review small 
ruminant production
 

systems more favorably.
 

Emphasis on sheep and goats varies between countries and
 
government institutions. 
 However, the general impression is that
 
where sheep and goats are of any socio-economic importance, in
 
particular to 
the smallholder, government Institutions 
are begin
ning to promote programs for small ruminant production. Examples
 
of some of these progrem-, in the desert and woodland range regions

include: (1) the Tlahua'iio Goat Breeding Center near Torreon, 
Mexico; (2) the ,ational Goat Research Center at Sobral in the 
state of Ceara, Bra,-il; (3) the estab lshment of goat and sheep

exerimental farms in t;.e state (f Pernamuco, 
rIi ; (4) the
 
establishment of hair sheep experiment stations in the Yucatan 
Peninsula (Mexico) by the National 
Liveszock ResearCh
, ntitUt, 
and; (5) the Loma de LUc-n Goat Research and Production Center in 
Barquisimeto, Venezuela. Tihese programs are expected to increase 
production and productivity oF s!ieeo and coats, however, scme are 
new and are in ,ieed o e.yer-" guidance and tachnicil *--7ss-tznce. 

Sheep and goats are the primary source of animal prote-in and
income for the desert and woodland rance inhabitants Any regional
small ruminant orcgra to eliminate one or more of the constraints 
mentioned earlier lis Zhcotential ,l-f con;Lderabl, increasi 
produc:ion, Jrccuct'/ivy and zmallholder SOCwO-.otlpji well being. 
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Because of the advantages of small ruminants (small, prolific,
 

low 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 sh-ub areas where small ruminant products are in demand.
 

Kid meat (cabrito) in Northern 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 increasing
 

replacement rate . Ce Andrade and Eduardo (1976) estimate that a
 

shortage of some 9,000 tons of sheep and goat meat will occur in
 

Northeast Brazil by 1980 if present produrzion practices are nrvt im

proved. This area is noted for the poor nutritional status of its
 

human population; in 1971 tne urban population had a caloric and
 

protein deficit of 42 and 47%, respectively (Anonymous - Dirigente
 

Rural, 1977). There is indeeed, a dire need for accelerated small
 

ruminant development progran.-s in,this area.
 

Small ruminants are a major resource which will reward the 

investment of additional aid, effort, money and attention. Thought

ful development cf manacimn and marketinq systems to take advantage 

of the special attributes of cne small ruminants is needed if their 

potential is to be realized. 
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TROPICAL SAVANNA AO 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 Western Venezuela. 
The amount of rainfall in
 
these areas is varied (250 to 
1500 mnn annually) and several 
species
 
of grasses are found. 
 Throughout Latin America the tropical
 
savannas have been traditionally used for extensive cattle rAnr.hiq
 
in the absence of alternative uses. 
 Inmany arEas, agriculturally
 
marginal 
lands (thin soils with precipitation Latween 500 and
 
1000 mm) are 
being conver-ted 
to crop lands sometimes resulting in
 
erosion probls becau:;e of inadequate farming t-echnology.
 

Tropircal foreszt; are found throughout Central 1nerica (Atlantic 
Coast), the 
 inaon basin ,,nd sections of the 21;r':'lian coast. 
 These
 
areas ar-
 of ,"tle 
 -.7,rt:r~ce::or grazino under their natural states 
because of t'e scar-e herbaceous ve_.tation and the prevailing hot and 
wet conditions (1500 to 10,000 m, precipitation). The tropical Forest
areas that have been clar d are: 
 (1) placed under planzation-type
 
enterprises (cocoa, rubber, bananas, etc. );(2)after the lumber is
 
harv;ested, 
 imrnocved ,)as -:ures are est blis,,ed for catt'le ranchinq 
or; (3) farmed by sialihoiders for 2 or 3 years and to:' planted to 
pasture or abandoined. Valiholder uncontrolled acricult al pracices 
(slash and burn process,), hcwever, have often resulted in erosion and 
other damages to tropical forests after the land is abandoned.
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Livestock Production Systems
 

Sheep and goats are not found in large numbers in the tropical
 
savannahs. 
 This can be explained in pori: by the land tenure sys-tem 
(large, private landholdings); the traditional preference for cattle 
raising; unknown demand; and the largely undeveloped market and 
infrastructure to merchandise sheep and goat products inmany 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 rtnninant, are kept in the tropical forests they are 
in association with smallholders. The production system 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 prevents animals from 
damaging crops and gardens. 
Tethering Is particularly suitable to
 
situations where small ruminant production is 
not a full time operation
 
and where the available land does permitnot large scale production 

(Devendra, 1977).
 

The tropical, lower montane dry forest includes rolling uplands 
reduced to natural 
grasslands after centuries of woodcutting, seasonal 
grain cultivation and cattle and sheep rra:in_ (Holdridoe, 1967).
 
These areas located in The Andes "'ountains (for examole, the states 
of Cundinamarca and Bcyaca in Col.nbia) have een traditionally the 
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suppliers of wool for use 
in crafts, blankets, ponchos, etc. 
 The
 
production systems 
are varied but the most widely used are the
 
extensive and tethering systems. 
 In Colombia, for example, small
 
flocks of sheer are seen grazing on roadsides, ditches, etc., 
as 
well as tethered shee' on 
smnll family plots. 
The majority of the
 
sheep are 
kept by smalholders in 
a mixed crop-livestock system.

The average size of the flock ranges from 5 to 10 head conmmonly
 
In landholdings vary.ng from 1 to 
10 hectares (Ministerio de
 
Agricultur-
 - 1974). Sheep supplement the family income as 
a readily
 
available source of cash in times 
of greatest need. 
 Wool is the pri
mary product; 
it is usually spun by the women 
and sold at local mar
kets. 
 Lamb and/or mutton is a secondary product and 
is popular
 
during holidays and flstive occasions.
 

The-native or 
'Criollo" sheep predominate in the tropical
 
lower montane dry, for~st areas. 
 Over 70% of the Colombian national
 
flock is made up of "criollo" sheep (Morales, 1977 - personal conmun
ica-tion). The reported average mature body weight and wool production 
of these sheep under experimental conditions is 32.3 kg and 2.1 kg,
respectively (Instituto Colombiano AgroPecuario, 197,"). Wool from 
"criollo" sheep are used in crafts 
and carpet making tcause of its
 
low quality. Exotic 
seeo introduced to Colombia (probably less
 
than 2% of the population) include Romney Marsh, Black Face, Corriedale,
 
RAmbouillet, Cheviot and others. 
 These sheep are presently at various
 
degrees of adaptation to 
the local conditions.
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Constraints to Production
 

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

constraints are listed 
 ebelow 

Socio-political Constraints.
 

I. The tropical 
savannahs have been traditionally extensive
 
cattle raising areas. Furthermore, cattle meat and milk
 
are preferred over sheep and goat meat and milk
 

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

3. Theft isa serious constraint to 
small ruminant production.
 

Often, the most desirable animals 
are stolen.
 

Eonomic and ?arketinr Constraints
 

The constraints discussed earl ier 
 for t-ie desert and woodland 
shrub areas 
apply also to the savannah and "orest areas and need 
not be repeated. However, the following coi;straints must be emphas
ized.
 

1. The marketing infrastructure is rudimentary.
 
2. The economic feasibility of raisin;g hair sheep in the tropical
 

savannahs is largely unknown aitnour, scr advocate the suit
ability of these areas 
for ccn, erci, l Sf, redring. 
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3. In areas where wool 
is oroduced there are no fixed wool
 
quality standards or marketing systems 
to provide incentives
 

for- high quality products.
 

Resource Inventory.
 
1. Small ruminant production inventories are needed to facilitate
 

development of effective public policy.
 
2. Camunications ana coordination amongst the public and private
 

SecZors in the Jevelopment and implementation of livestock pro
grams is limited and should be expanded.
 

Technicz.l
Constraints.
 

1. Parasitism and other major diseases are 
limiting factors
 
to rmall 
rLuinant !)roduction in the tropical 
savannah and
 
for-,:t areas. 
 In hlghe- rainfall areas, hair sheep appear to
 
be !;:;sceptlble to '*;ternai parasie infestation ard to foot 
rot (although there 
are claims tha! 
some breeds 
are resistant 
to these afflictio,.i). Health tec.'inical assistance is seldom 
available or 
is too ex-ensive for cIe small producer.
 

2, Research is needed in the areas of forage production and crop 
residue and creop by-prnuc Cutili;ation to esh v"'e-" 


nuz1:,,'ti,)n Pr';araas. ....... 7CCe1ve
 

3. Tecni,, = In product harvesting, ProcessIng,. peservation and 
transportatioan reed imr rvemert 1n order to maintain the quality 

of the product.
 
4. Flooding limits ability of smail ruminants to graze; high rain

fall 7eaches forage u .rip-its. 
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5. 	Teaching and training programs at all levels of production,
 

particularly directed to the small producer, need to be developed
 

and impl e-ented.
 

Potential Role of Sheep and Goats
 

In general, the present potential for small 'ruminant production
 

in the tropical savannahs and foresz artas is largely unknown primarily
 

because of the above mentione constrints and the traditional prefer

ence 	for cattle ranchino. Solutions to these problens require a great
 

dezl f thought and sufficient economic ano production data, which in
 

most instances do not exist.
 

The drier tropical avannahs, however, present an opportunity for
 

development and adaptation o- hair sheep production systems. Generally,
 

hair sheep perforr adequately in areas where rainfall does not exceed
 

800 mmn, average tenperature ranges between 25 and 300 C and altitude 

does not exceed 1000 pi (Bautisca, 1G77). Vast areas ir Colombia (the 

Tolima, Huila, Atlantic Coas't) aid Venezuela (Venezuelan Plains) meet 

the above requi-ments. Because oF the proximity of these areas to the 

.
Caribbean, there is a pocentiai fo'- development of export programs fo

sheep meat. The Caribbean is deficient in sheep meat; in 1974, for 

example, imports of fresh sheep r!,eat reach 5,354 tons valued at 8.7 million 

U. S. dola (FAO T,-ide Yeortcok, 1,7.). Such programs, however, would 

involve: (1) economic antiv:,es of sheeep -roduc:ion; (2) development of 

production systems at siai holder and c,.v~vcial levels; (3) development 

of marketinr systems ar'; (1) imp emetinP' na:ional sanitaticn prc]ram.s 
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(such as hoof and mouth disease control) so that fresh meat can be
 

placed in the world mar :et.
 

A major opportunity exists also in the Integration of small
 

rniinants, par-ticularly sheep, with plantation crops. 
 This system 

is presently practiced with cattle in soe areas of Brazil and the
 

Caribbean. It is believed that hair sheep will 
fit this systen well,
 

particularly in the C,,ribbean where sheep meat Is a preferred food
 

Kirby (1976) recmnends -- grazinghe system of sheep and catt.le under 

immature low-density soft-'jcd plantations for lriazonia (Brazil).
 

He indicacts, however, thiat environmental and market conditions and
 

cultural preferencec favor beef cattle 
in this area.
 

Another major ouort.unity for smal ,'tminarot production is to
 

increase inteeration i th smiallho'der aqricuIture. 
 small uminants 

under- this systn.. cortribu-%e o improved feed, land and labor 

utilization and supply t.he much needed animfal orotein to the human 

population. In the tropical lower mcontane dry forest areas where 

wool sheep are reared pr -.'-ri 1y by smalihoIders p tduction is 

constrained by poorfee ing orzctices, u-Fc'ntro led breeding and 

lack of a markezt .nfres:'uc'}re for ccrerci:it~on sf wool. 

Colomila, for eaiap'ie, !:Tust. imnlement progqralz' direc-X toa.t rhe. 

elimination of the ccn t.in_ toanove in order incr'ase internal 

wool produc'-ian and reduce lar-ie ihDorts. Co1Ombia's toal woe ol 

imports amounted to 15 Million U. S. doll(:rs in 1974. (FAO Trade 

Yearbook, 197a1).
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RECOMMENDATTONS
 

GenE ral Recommendations
 

Latin America has treimendous re!.ources yet to be tapped.
 
However, the rapidly expanding human population and increasing
 

immigration frcm rural 
to urban locales .ias created a number of
 
related problems. 
 Som, of t.-ese problem; and the potential contri

bution of small rumina:its 
in their solution are: 

* 	 Nutritional inadequacies for poor urban dwellers, 

especially children, and attencant health problems
 

are widespread. 
 Increasing availability of meat 

and milk would .have obvious benefit, Oairy goat -

systems provide bcth and are daptabie to low in

put management (e.;., the African village goats).
 

Diseases, such as Lrucaiosis, which car have a
 

major iTpacz on hurian ,LIthare a serious problem 

of such systems. 

a. 	Land degrada-ion due o overgrazing and/or faulty 

cultivation Dract-i,:e reduce tch subsisence and 

coxmercial value to produ cer and, ultim-ately, reduce 

availability and increase cos foorio" for urban 
-esidenTs. 
 -mall -uinants do have a role to play 

in improved iznagement of grazing 3r.d cultivated 

lands 4nclud na ut 1i. 41tion 	 o. c'"cp residues. For 
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example, managed concentration of goats has been an
 
effective means 
of brush and regrowth control. 
 Loose
 
herding, tethering and cut and carry feeding systems

for small ruminants are methods of converting forage to
 
desirable a.nimal 
products which fit well where Intensive
 
labor requirements Is not a constrafnt. Many countries 
are embarkinq on national reforestati n programs in
 
efforts to 
I ;mit major ecoiogical damage (erosion, water 
Pollution). However, where Population continues to 
in
crease and :ood and Incomp shortages exists, successful
 
reforestatioCn requIres continued focd production. Graz-
Ing sma I rurm'nants (she,e goats dnage se-dlinas and 

young trees) w! heio 'on'tr, ,eping
plant spec!iE
 
and provide food and 
income.
 
Land tenure 
ind f;.; iard development POlicies need to
 
take more coani-,,,ce of 
 the Smallholder's primary goal

of survivai ane, r-Isk 
 iWnmllnizatlon. Small rtminfants pro
vide a law 
 vest: 
 low risk alternative food souice
 
wh ce
u iii,, o,., .. 
i s, ed f7cd -esourv ,- Their 

cia F9,ma,- f-til14,Zer 
t improve crops. 
Rfcoanition of the-..en aI contriutions of small rmi
nants: and encouragennt cf .,eir increased ulization
will D most effe tive ji improved stocks are .vaiiable. 
For example, .hair 
see9o a:;oDe,- ,e2 
adaD"ed 
to ;larl: humid 
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tropical and sub-tropical eco'systems. 
 Some types are
 

noted for prolificacy; most are noted for their ability
 

to survive in unfavorable environments 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 multiplication of improved 

stocks must be accornlished on a large scale before they
 

can be made avdilable to producers.
 

One of the n.ore obvious needs throughout Latin America is for
 

increased co-rmunications 
among planners, institutions ar : ccientists
 

interested in small rnwmnants. An effective way to bring this about
 

is through international workshops that would allow discussions of
 
probl:is and joint forulation of soluzions 
 to common problems. These
 

workshops are also ideal 
vehicles for d';serinazing scientific work
 

carried out at the various instiutlons throughout the Region.
 

Tne major program area needs 
 for si-.eep and goat produc-tion in 

Latin America can be broadly categorized under .,i following subheadings: 

Resource Survey and Anal,,is - in most cases there is little documented 

information ava~iable to planrers and policy ._,kers with regard to 

availabie sma'l 
ruminant resources, leves cf productivity, advantages 

and disadvantages specific to loca. production envi-onments. f small 
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ruminants are considered at all 
inagricul.tural 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 involving the grazing of unfenced
 
conmon lands, forests and non-agricultural lands (roadsides,
 
urban areas). Contributions 
 of small ruminants to subsistence of 
poor families are usually not adequately assessed. 
All these factors
 
contribute to 
inadequate planning to raise the productivity of small
 

ruminant production systems.
 

rn some Latin ,merican countries the produ-tion envir.onment 
is well 
suited to sheep and goats; yet, these species are of trivial
 
importance. 
Paraguay is such a country. 
 The few sheep and goats in
 
Paraguay produce for the home market with only a limited urban market 
available. Consumption of sheepmeat (0.5 ka/capita/year) is very low 
relative to 
beef (22.4 o) 
or pork (16.3 kg). The active USAID 
supported s llho~dr ,l'ricultura1 develcpment program in Par.guay 
concentrates on czsle. wine and poultry. One reason fcr the 
Timited dttention to ,fro and goats in ?araguay is that while people 
are poor (S510 GNP/capita), there remains abundant land for agricul
tural development. 1-other reason is that there are no tra.ined 
Paraguayan Prjfessicnal3 with particular interest or knowledge of 
sheep and goats. For examoe, the Nationa3 f.'ni'/ersity lisZs a sheeo 
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production course in its Annual Service curriculum. This course
 

has not been taught because of lack of qualified instructors..
 

Opportunities do 4St to expand she.ep and goat production
 

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 opportnities and implementing programs involving sheep
 

and goats. Their presence will be an increasingly valuable re

source as the Paraguayan population increase, urban and export
 

markets develop e.nd the contributions of sheep and goats are more
 

generally recognized.
 

Increased Emohasis on Sheep and Goat Pronrams - Programs to improve
 

sheep and goat production -n the Latin Arierican tropics are relatively
 

new. The Tlahualilo Goat Breeding 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 Canter in Ceara (Brazil) and
 

the hair sheep breeding ranches in Pernambuco (Brazil) were established
 

in early and mid-1970's. Althouoh progress has been made at these
 

inst-tutins, there is need for in-country and external support
 

(technica' 2nd financial to accelerate sheep and goat programs.
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Countries that have established training institutions and research

facilities (Colombia, 
for example) must re-evaluate their national
small 
ruminant programs in the light of the recent worldwide increase 
in the profitability of sheep, the animal protein and fiber
requirements of the POpulation, 
the socio-economic well 
being of
the smallholder and tile 
efficient utilization and conservation of
 

resou rces.
 

.
 ....
O arke jnq Programs for Sheeo andThe Goats.lack of or'anized marketing systems for sheep and goats andtheir- productr in the Latin Aierican trooics is widespread.
though Althe estimated Reqioni' 
 e- caDta consumption of Jamb/muttonand goat meat is low camPared to beef (Table 5), it is felt that anorganiZed e. s.r....
1r ould make sheep and goaz produnts

accessible more 
to the consunrer and perhaps encourage ransFers to de-Ficlenc,/ areas. Fo,- examole, the Yucatan Peninsula in Yexico hasthe potential for 
incre.!tsed hair sheeo production to supply MexicoCity, however, Dre.sent mork.ting ,ractices oreclude this ooPortunity.
 

Countr 
 Th
',,'.ftaditionally lar"- number- of shee.-. anddeveloped ma:ejre 
 .
 oortin
for catte (for 
-xample
Argentina and ThJquayv) 
shculd luok into the economic f-asibilfty ofestablishing markerjQ 
 ..-.-
 for the exportation of lamb and/ormutton 
to de.ici;nt 
areas such 
as 
the Caribbe~, 
 Other Potentie Impo t
markets include !he ;J. ur,. and "'i'. 
 -

* r, 

CPSC counzr.es; ever, cCmpeti 
-on 
'or ;'.ese markets frcn itus rili and New Zealand w!7
 
be very strong. 
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Table 5. Per caput beef and veal and mutton and lamb consumption 
- base period 1964-66 averae
 
_U_ 

t/Yr./Cau 

C o uJr B1~ Co u ntry

Costa Rica 
Beef M iiutt n/L -a-


16.? 

-El Salvador Arentina6.7
Guatemala - Bolivia 68.1

7.7 8.31lon1dura s Brazil 6.25.2 
-

8.3ica ragua - 4.4Mex ico 11. 2 Chile
7 Ch l 17.5
- 17.2 2.7lanaima Colonbia 2.9
19.3 20.6
1.2 
 0.2
Ecuador
Panaa 
 8.5
CUb,a 2.1-fk, ,.Rep. 22.1 0.1 Guyana

7.5 Paraguay 5.6
R.7 -31.5 5.6
-ki. 0.ata i Peru2.7 8.3 0.5 

Jama lca 0.9 3.6
Surinam
8.2
Puerto Rica 1.5
10.6 UrL, guay 3.6Puer o 

r. 79.6ca R 18.4
0.6- 8
Venezuela
Trinidad 18.004.5 0.8 2

0.2
 

Source: 
 FAO. 
 1971. AgriCUltural Commodity Projections 
- 1970-80.
 



Spec:ific Reconmmerdations 

Specific programs that have been identified as having signif
icant impact in sheep and goat production and productivity on 
a
 
regional basis are In the general areas of: dairy goat operation
 
and manragment training; brush control; mixed crop-small ruminant 
systns for snailholder and use of small ruminants if; r2forestation 
programs 
 These proje,-ts are described in scrne detail beiow. 
-- _._a_Goat Dairy '...o~n . nd 'Idnaoement Trainin:i Cent r Presently,Pe ently
 

there is very -ittie e1. e-t, ii Latin Amer ca on dairy goat pro
duction and ininaen.ement under ext-nsive or in-enslive conditr.ns. rn 
view of the ld:-u rrmbrs of smei 1holders that are involved in goat 
production throuohcj the 7q on, . esLb] i/shmnt of a training 
program in a.ry go.-t rocduct n anrd mana cem ent tr ln nq is recCM
mended in *:-eaan 'here the dairy goat indus:ry is developed. 

The gener-.ii obJesiv of the crccram is to stiaoi ish a dairy
 
goa t operations , nd ma;rg men t nig
". center to: (.) train pro
ducers in adjace,t are; 
 () -i n trainers r2as wihi
 
Latin 
 C .nd; (3) omride a'Qerirlceand rainira to scientists 
from Latin .ric- ,- ,. ccun-ries( in the wcrld) involved In dairy 
goat produc-ion. 

A su'gested 7,oca.fon for a tr.Pning center oriented to modern 
ccmmerc-a ,i 7ic'jc=n :s thc ahualilo Goat 3reeding Center de(Centrt 
Cria de Caprina T, i hu o) T1iahua I1o , turano, MexiC:). .his cente 
was estabished 10 o-ar ucrer finnial-. a s tnicancer c e ur-
Credit Ean.< (-2anco e 2,iito Thrar't). P:e~et, 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 iechanically milked. 
This successful demonstration of
 
improved dairy breeds under iltensive, totally confined management
 
systems has st-mulated the development of similar (but smaller scale)
 
goat dairy operations at 8 "ejidos" (cooperative producer associations
 
associated 
with land redistribution programs in Mexico) and several
 
private enterprises in the area. 
 These operations appear to be
 
financially successful, however, individually owned goat dairies
 
are us'ual 7
y integrated with sme other kind 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 storageand facilities
 
are sufficient to provide 
 somewhat cors-tant flow of products. 

Biological Control of Brush
 
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 Jften, but not necessarily, a consequence of lona periods
 
of overgrazing in which perennial native grasses have been replaced by
 
annuals and tieavy brush. Reg, rdless of the cause, the cure practiced 
ir developed countries of bru,h clearing and control 
by fire, herbicides
 
and/or heavy equipment is often too expensive for use 
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 nlearing, when practiced in developing countries, usually
 

is done by fire and/or machete. The newly cleared land may be cropped 

for a few years, but lw scil fertility and unfavorable rainfall 

patterns in many tropi:al regions lead to establishment 1r pastures,
 

often using Introduced grasses arid iegumes. These riproved pastures
 

yield substantially hijiher animal offtake per hec;ar-. The principal 

problem is that of ,ncsirab'e ccmcetit'ive vcgetation, types, especially 

sprouting shr,bs which :an prod,:,- r ',ro,,th , t.:I-c,ri before clearing. 

Even where. it is vinanrciilly feas e initiay' a:heto cle r'rush, 
continuing co:>t.. ~C~C'r;"- l1J r,;,Owth ray he f ;'nanrc~aly infeasible, 

especially when The ri< inc:n :- of hand iabor is nat ;natched by rising 

returns from anIrrmal --,- uo,

in suc. 'jrazlnq7i-.h,-c'e -atterns and oreferences of 

small . C...., .... , ocaortunities for 

"biolog'ca l ccr:rl ' o" '.ndesir~bi, br , {:":cdcL-,,' and Box, 

1975). The ~ation f-uf'r K)ro_, c.i br- .nd sh '-.,y goats is well 

established. 
 To a Ie,-e extEnt, sheep (esecial.y, hai;- sleep) are 

rioted for brows inc. 

The Potentials for clearing derse trush stands (e.g., the 

"ca.tinca" of Northnast. b,"ra,.il) co;itrolled cverqrazi rng with qoats 

d r.. .. ury. Ccnt.l by fnc q Or c'ose herding wil 
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be necessary to cause severe damage and destruction to the brush.
 
Otherwise, goats well 
known for their selective grazing habits will
 
pfck and choose the better quality plant parts and, probably, do little
 
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 successful
 
in trials carried out in Tanzania (Staples, et. 
al., 1942; Hornby,
 
et. al., 1940). 
the United States (Magee, 1975; Merrill, 1975; Stein,
 
1970; Taylor and Merrill, 1975) and elsewhere. Experimrntal plots of
 
improved forage/legume pastures on 
cleared "c.atunga" 
on the EPACE
 
station near Quixada, Ceara, Brazil exhibited clearly the beneficial
 
effects of using goats to control 
brush regrowth. Systematic evalua..
 
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 on 
thc. pasture followed by goats in
 
order to 
increase the grazing pressure on undesirable species. Obviously,
 

controlled management is the key.
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Results of this 
type of experimentation should be readily trans
ferable. However, it is a relatively sophisticated nTiltidisciplinary 
research problem. WeTl Qualified scientists and well controlled ex
perimental environments are required to plan and veute research 
yielding unambiguous results. Obviously, the best research conditions 
will be those where the problem is already present. Two locaticns in 
Latin Arierica which meet these requirenents were obseri ed - doubtless 
many other similarly q,alified locations exist in Latin America and
 
the rest of the world. These tw'o 
locations are the previously men
tioned station in 8raz 
1 and the SNIP station "Las Mlargaritas"
 

in the state of Puebla in ,'exico.
 

Mixed Cro-Smali Rumi 
 Pro duction .vst 
 for Smallholders
 
The typical 
smaliholder operation -issubsistence oriented, low
 

investment, low risk, l jw production and low return. The enphasis is
 
on low risk, acci~plished by spreading Investment of land and labor 
over several food crops. 
 Small ruminants using either the tethering
 
or cut and Carry Feding techlnicues offer 2n oooortunity for converting
 
crop residues, weeds anr, 
 grzno on 
nonarable land 
areas 
into animal
 
products for family use and 
!imited cash inccne. 
 Cattle on the other
 
hand require a substant i.iv creeter fnancial invesment per head
 
(with more 
serious potenti~l losses if one 
dies) and cften produce
 
both milk and meet in volumes creater 
-- needed for 
 aIilV USe.
 
This extra meat and -,W!. ccuic e sold, "iowever, many smallholders 
are isolated and do not have r-aad. access to con",ercial market
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channels.
 

The potentials and problems of combining multiple cropping
 

systems with saII ruminants require careful evaluation before 

these systems should be carried out in cx.junction with an in

stitution that has the f7.cilitios and preferably on going research
 

inmultiple crop systems. A likely 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
 

(jICA). CATIE is based in the facilities formerly occupied by
 

TICA prior to moving to San Jose. 
 Prior to 1973, these facilities
 

housed the hiadquarters staff of IICA and the tropical agricultural
 

research and training faculties. Training e-nphasized postgraduate
 

(Master's level) study and research. Students came from most Latin
 

American countries; many of them now occupy positions of influence 

in the academic and governmental programs 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 Ison smallholder agriculture 

and on reforestation. The agronomy division has an active and success

ful 
research project on multiple cropping systeas, involving beans,
 

corn and cassava. 
 The livestock division has developed a model 

demonstraticn tattle dairy for smallhulders; other versions of this 

model are being estabii.hed a, two otrier locations in the Caribbean 
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coastal plain area of Costa Rica. 

Incorporation of Small 
Ruminants in Reforestation Programs
 

A research program dealing with the incorporation of small
 

ruminants in reforestation programs is recommended. 
 This program
 

is also suggested to be carried out in conjunction with CATIE be

cause of their involvement in reforestation programs. Costa Rica
 

and other mountainous countries throughout the developing world
 

share a cornon environmental problem caused by the "slash and 

burn" techniques used 
.o 
clear forests slopes for cropping. High

rainfall and common cultivation practices combine to erode rapidly
 

the thin soils. 
 Two, three, rarely more, years of adequate crop
 

yields and then the smallholder must clear new, more fertile lands. 

The remai:iing eroded slopes continue to 
pollute streams and contribute
 

to ecolocical imbalances. Reclamation of damaged, eroded slopes by
 

reforestation 
is difficult in 'itself; development and application
 

of practical technology is a major thrust of the CATIE forestry 

division. However, longterm success of this program depends on 

resolution of a still mor- difficuit problem - providing a means 

for the smallholdei- to support his family without continuing the 

cropping techniques which originally caused the problem.
 

Small ruminants in the reforested areas would provide both food
 
and income, conceivably, the, could be symbiotic by controlling re
growth of plant soecies, such as 
crass, weeds and shrubs, which ccm

pete with the seedlings and young 'rees 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 potential problem is damage to seedlings and young trees
 

if small ruminants were to eat 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, ifany, of seedlings, young trees
 

and mature trees they will eat, especially when
 

alternative feed soirces are available.
 

o Comparison of controlled graz'ng techniques, such as
 

tethering and cut and carry, with free herding to
 

evaluate labor requrements and animal productivity.
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The following are papers from the Estacion Experimental El Cuji,
Barquisimeto, Venzuela. 
 rt is unknown at this time whethe'r ornot these papers have been officially published nor tne date of
publication:
 
Castillo, J., 
0. Garcia y L. Figueroa. El 
Mestizo Toggenburg x
 

Criollo. I Crecimiento de cabritos.
 

Castillo, J. Alimentazion del ganado caprine.
 
Castillo, J., 
0. Garcia, N. Osal y M. Arangu. 
 E. mestizo Alpino
X Criollo I Cre'.imiento de cabritos.
 

Castillo, J., 
0. Garcia, A. Camacaro y M. Arangu. 
 Estudio
comparativo del crecimiento de cabritos 1/2 Nubian 
-- 1/2 Criollo
 
y 3/4 Nubian - Criollo.
 

Castillo, J., 
0. Garcia y N. Osal. 
 El Mestizo Nubian X Criollo. I
Crecimiento de cabritos.
 

Garcia, 0., J. Castillo, F. Peraza y 
N. Osal. Estudio del ccmportamiento
reproductivo de cabras Criollas, 1/2 Nubian 
- 1/2 Criollo y l/2A*pino - 1/2 Criollo en el Campo Experimental y de Produccion deCaprinos Loma de Leon.
 

Garcia, 0., F.y Peraza. Nota preliminar sobre la produccion de lechede cabras Criollas y Mestizas en 
ei campo experimental y de
produccion de Caprinos Loma de Leon
 

Garcia, 0., J. Castillo, 11.Osal y F. Peraza. 
 Informe preliminar sobre
el estudio del comporta :iento en el ambiente tropical de cuatrorazas 
de caprinos importados. 

Garcia, 0., J. Castillo y C. Gado. Situacion actual de la ganaderia

caprina en 'enezuela 

Rojas, J., 
y L. Sanchez. Utilizacion de aitos niveles de pulpa de
naranja y urea en-raciones 
- para cabras en pastoreo. 
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SHEEP AND GOAT PRODUCTION INAFRICA
 

Africa is 
a continent of tremendous contrasts 
- in its 
people and their life styles, in its natural resources and their 
uses, and in the types of agriculture and livestock production 

currently practiced. Although mineral and oil wealth, tourism 
and other industries are important to certain countries, agri
culture and livestock production are 
the largest contributors
 
to the gross national product of almost all countries in Africa,
 

and provide the livelihood for a majorit*1 of the people.
 

The total land area 
in Africa is 3,000 million hectares w,h
 
approximately 842 million hectares as 
permanent ranges and pastures.
 

Due to 
increasing human population pressure, a large portion of the
 
land resources of Africa are being severely abused. 
Medium and low
 
potential lands 
are being settled and cultivated with little hope
 
for success, and the results are 
increasing erosion due to the
 
destruction of natura.l 
turf a-d 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, it is estimated that more than one
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 inmany situations the lands with
 

the highest production potential.
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African ecosystems and range types encompass all of the major
 
ecozones and range types Outlined In the previous 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 zones, 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 result in dramatic changes in the ecosystem
 

within a short distance.
 

Table I presents the 1961-65 average 
and 1974 estinmates of
 
human and animal Populations in Africa, and their relative percentages 
to 1974 world totals. The 1974 estimate of the human population of 
Africa was 384 million, which was approximately 10 percent of the 
world total. This represents in approximate 35 percent increase in
 
ten years, qdhich has far excecded the continent's increase in food 
production from crops, livestock and poultry. 
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Table 1. Human and Animal Populations in Africa, and Their
 

Percentage of World Totals 

Number 

Item 
 1961-65 
 1974 


(000) (00) 


Human Population 277,461 384,098 


Cattle 
 116,294 133,380 


Sheep 
 96,685 115,252 


Goats 
 104,111 111,591 


Buffalo 
 1,559 2,150 


Camels 
 8,413 9,410 


Horses, Mules, 15,270 16,078 


Asses
 

FAO Production Yearbook. 
 1974
 

Percent 

Chanje 


I 

38.4 


14.7 


i..2 

7.2 


37.9 


11.9 


5.3 


Percent of Livesto( 

World Total 
 Per Huma
 

No.
 

9.8 
 -

11.3 
 .35
 

11.2 
 .30
 

28.0 
 .29
 

1.6 
 .01
 

71.0 
 .02
 

13.3 
 .04
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Based on the 1974 astimates, cattle and -heep numbers in

Africa are approximately 11 
percent of world totals for each of the
 
two species. 
 Africa also contains approximately 23 percent of the
 
world's goats. 
 The change In numbers from the 1961..65 period to

1974 suggests that sheep ire increasing in numbers most rapidly and
 
goats are increasing at a 
much slower rate; however, visits to
 
countries and with people that know the area suggest that recent
 
drouths in the Sahel region and in the arid zones of East Africa
 
have resulted in dramatic increases in goat numbers at the expense

of declining cattle Populations. 
 A 1976 survey in Kenya indicates
 
goat numbers are nore than double the 1974 estimate of 3.6 million
 
and most of these are 
in the arid zones. 
 (E.W. Al.lonby, personal 
cormrUnicatlon). 

With the region, approximately 50Z of the sheep and 32% of

the goats are 
located in Northern and the Sahel 
regions of Africa,

which are almost exclusively arid zones. 
 Another 28% of the sheep

and 27" cf the gat-s are 
located inthe four East Africa countries
 
of Ethiopia, Somalia, 
 Kenya and Tanzania. Nigeria, with 7,545,000

sheep (5.5,) and 
22,390,CO0 goats (20.71) is the other major small
 
ruefn.rc producing cbuntry. 
 In general, a1most all 
of the,goats
and a.major portion of the sheep in the East African countries 
and Nigeria are ltcated ii 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 this report excludes South Africa, Rhodesia and
 
Southwest Africa. 
 North Africa in this table includes Morocco, Algeria,
 

Tunisia, Libya, Egypt and Sudan.
 

Table 2. ProdJctivity of Sheeo and Goats 
in Africa* 

No. % Meat Milk Wool 
Area Animals Slaughtered Per Head Per Head Per Head 

Sheep
 

Norlth Africa 
 46,190 34.2 
 5.0 
 11.7 
 1.4
 
Rest of Africa 69,061 2.9
27.4 
 1.5 0.14
 

Goats
 

North Africa 22,547 21.8 
 2.6 
 33.8
 

Rest of Africa 89,044 33.1 
 2.9 
 6.7
 

FAO Production Yearbook. 
 1974. 

Apparent difFerences in sheep and goat production systems for the two
 
parts of Africa ars quite evident from this table. 
 The sheep in North
 

Africa generally/ re more 
proddCtive as 
shown by the higher annual per
cent slaughtered and the higher Qantities (kg ) of meat, milk and w'ol 
per head in zhe herd. Goats in North Africa are important also in t', 

production of milk. 
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The Annual percentage of goats slaughtered is 50% higher in the rest
 
of Africa when compared to North 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.
 

Almrost every conce-vable type of livestock production system
 
can be found in Africa. 
These range from desert nomadic syst-ms in
cluding camels, goats and fat-tailed sheep; 
to water buffalo for
 
milk oroduction and work in Egypt; 
to livestock scavenging in the
 
streets of large metrcpolitan centers; and to ultramodern 
 dairies
 
and meat productIcn systems in ,he highlands. 
 Under traditional
 
production syst:enis 
 in low and medium potential 
areas, it can generally
 
be concluded th,.V: 
little is krnown about current production systems and 
future ptentie,1.I Yany sci entists and 0i nller5 s~eculate on fhe
 
potential .nef.ts, for xamole, of tsetse fy eradication. Many
 
other leaders, 
 however ,recognize that removal of the tsetse fly could 
be a socoiologica l, and economic diaster if we do not
 
develop a bett'r understanding 
of current priduction, producer atti
,ides and imarketino 
 sys and the poten ;ilfor future changes. 

%.ERi. '.URANGE
 
Practically a1l of 'lorth Africa 
 and the lowland regions of
 

East and Southwest Atrica are classified as desert shrub rangeland 
in that it receives less thzn 2;0 r: annual rainfal. Approximately 
one-third of t' cont-H nt 
 s is this range type . bercrcmble, 1974). 
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Grass cover in this zone 
is usually quite limited and highly

variable due to low rainfall and high "!ivestock stocking rates.
 
Browse is the primary feed resource in most of this region. 

Almost all 
of the people living in these regions ale depend
ent on livestock 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 will 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 linited ability to utilize browse,
 
cattle are excluded from the drier areas 
of these regions. Where
 
stock water sources are plentiful, 
cattle appear more frequently
 
in the production syst.ms. Many production units in this range

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

The dri-:r and sparsely covered areas are exclusively nomadic 
with camels, goats and fat-talled or fat-rumped sheep as 
the live
stock species. 
 In North Africa, sheep are more important than goats
while East African desert shrub ranges will contain more goats than
 

sheep.
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North African sheep are principally of the fat-tailed types

wi'h varying amount:; of coarse wool 
(McLeroy, 1961). 
 Sheep of
 
the fat-rumped type (i.e. the Somali Blackhead breed) 
 are
 
also fou~nd in this region. These fat-tailed and fat-rumped
 
breeds have the uniqLe ability to store excess fat in the tail
 
rup and briskt regions of the body during better seasons,
 

and then Tive of 
 of these body stores during leaner periods
(Rakoc.i, 197a). l'h .se sheep apparently have the ability to drink and 
retain more water and have slower body water turnover rates than 
other breeds of sheep. "any hir breeds of sheep that are not 
classified as 
fat-taifed or Fat-rumoed can 
be found in desert 
shrub range areas. 
 l'he Red Masai breed of East Africa and the
 
Fulani breed 
 of West AIfrlci. are examples. Most of these sheep
breeds probably evolved from three or four basic breed types, with
 
the well over 100 breed types in the region taking the names of
 
desert tribes or 
regicns and the characteristics for which these
 
tribes selected.
 

The goat breeds of 
 he desert shrub regions rance from the
 
long-legged Nubiin and Jarmuarl types of North Africa and the
 
Sahel to tile &,v
r?,; T-r:t Ga.lia bree; of Cas- Africa
 
as wel as other dwarf 
 breed types found in outhern and West 
Africa. 
 The longer lecs of some of these breeds is an apparent
adaptation to needthe to rance further and reach higher into the
bush for .. he br.e, .owver, tend to be more popular 
with agriculturalist 
ic-ated 
in the 
more dense brush areas.
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DeHaas and Horst (1977) state that a 
major advantage of the
 
goat on 
desert brush ranges istheir reduced susceptibility to

drouth. 
 The coat's ability to survive and produce almost exclusively
 
on a 
diet of browse, while sheep and cattle usually depend on forages,
is an import-ant attribute under these conditions in that during
periods of extreme drought, browse may be growing on rainfall of 
10-15 years previous to the drouth. The roots therefore tap deeper
ground water sources and provide relatively more water through leaves 
than do other forages during drought periods. Browse species also
 
provide a relative higher protein and energy level 
(Cook and Child,
 
1971).
 

The breeds of sheep and goats inthe desert bush ranges can
 
generally be characterized by relatively low or no wool 
or hair
 
production, low growth rates, 
 lower maturing and lower reproductive
 
rates 
(0.7 to 1.2 offspring per female per year). 
 They are impres
sive, however, in their ability to survive, reproduce at these levels
 
and perform satisfactorily in the harsh desert environmrnt. For
example, souther, <enya tribesmen were selling thousands of cattle 
this past year that were clearly showing the effects of drouth while
 
goats and Somali lBackhead sheep 
 in the area all appeared to be in
 
good concition.
 

Constraints to Production 
The deserz shruo ranges of Africa are a difficult environment
 

for humans a,,animals. Wqithin this environment the major con
straint 4s r i the prducers with dev'alopment progr that willencourage imn'roveients or removal of constraint (Abercronbie and 
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McLeroy, 1974). 
 The constraints listed in this section are
 
discussed under 
general headings as socio-political, economic
 
and technological constraints. 
 They are not necessarily listed
 

in order of importance.
 

Socio-Political 
Constraints.
 

I. As stated above, the major constraint is that programs have
 
not been developed that can effectively reach nomadic tribea;
men, even 
in the primary areas of health and education. Frus
trations, and political differences in many cases, have resulted
 
in little or no government efforts to develop programs for this
 

sector of the popilation.
 

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 life.
 

3. The lack of a land tenure 
 system makes it practically im
possible to encourage pastoral ists to 
initiate range improve
ment practices, and greatly restricts government's ability to
 

deliver support ser-/ices.
 

Econor ic and Marketin Constraints.
 

Demand for she,,:, and goat products is generally not a problem in Africa. 
In most areas, demand exce.eds supply. However, outside of major pro
duction areas the "o.owi , economic Problems are evident. 
1. ,arkeztlng infrastructurse For sheep 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 result are not for sale. 
 The
 
result is that, where external marketing is necessary, it
 
is 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.
 

2. Little or no credit system is available to nomadic producers 
desiring to improve small ruminant production. 
 In Kenya, for
 
example, both IBRO and USAID channel livestock loan money
 
through the Agriculture Finance Corporation, and the terms of 
reference of their agreements permit onL 
cattle loans. 
 This
 
restriction has frustrated tribesmen desiring loans for in
creasing or improving their sheep and goat production enter

prises. 
3. The "beef cattle mentality" has further extended into export
 

marketing policies. 
 Huge sums of money are being spent by 
many African governnents to develop export markets for beef 
with a concurrent policy of retaining small 
ruminant meat
 
supplies for local consumption. 
 This seems strange in view
 
of the readily accessible Middle East m;irket for sheep and
 
goat meat that pays from three to five times the price of the 
world r.arket for the beef products available for export from
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most of these countries. A re-evaluation of this policy could
 
substantially increase export earnings and reduce internal meat
 

costs to 
consumers.
 

4. Government policies have also tended to support crop prices and
 
control livestock prices 
-
which result in artificially high
 
grain prices and ar 'ifIcially low meat prices. 
 This Is clearly
 
a disincentive tc improving production efficiency in the live

stock sector.
 

Resource jnven try.
 

The small ruminant sector is 
 poorly understood in terms of 
numbers, grazing potential, almost all production coefficients, 
etc.. In fact, most of the data used in this report are 
estimates at best. A detailed small ruminant sector survey is 
essential 
if effective programs are to be planned.
 

2. Complementary to the animal sector survey should be more indepth
 
range land and water resource surveys. 
 One of the opportunities
 
for goats could be tteir use as a biological method of brush 
control , but Just Ilow many of the brush and browse species 
existing in this re.'ion will be eaten by goats is an unknown. 
T'he 
lack of water sources 
prohibits stabilization cf land use in
 
many areas, thus enrmhasizing the need 
for better hydrologic surveys.
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Technological Constraints.
 

1. A major constraint is inadequate nutrition, which is com
pounded by a lack of understanding of optimum grazing patterns
 
for desert forage and browse species. Ifutilization of these
 
species was 
better understood, then multi-species grazing
 
systems could be reconmended for optimum range utilization.
 

2. In some areas, strategic supplementation of nuLrients could
 
be an important component of increasing production, but not
 
until nutrient supplementation isbetter understood and a
 
marketing system isdeveloped that reflects true market value
 

of the livestock.
 
3. Major genetic constraints relate primarily to 
an adequate supply
 

of improved breeding 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 low adaptability to the local environment, low resistance
 
cO diseases, or- lack of acceptance by local pastor
alists. 
 There is growing evidence which suggests that the best
 
breeds may already be inthe area. 
 Large-scale selection pro
grams within locally 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 shruo range areas (Allonby, 1975). 
 These
 
areas generally do not have adequate brush or t-'ee canopy for the
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tsetse fly. 
 The low population density migratory productioj systems
 
and low rainfall tend 
to minimize the internal parasite problems.
 
Tick borne diseases are 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.
 

5. Support such as livestock extension services, veterinary service,
 
medications, supplements and other 
-upplies are basically not
 
available to nomn-adic Pr )ducers, except in
a few limited disease
 

control campaigns.
 

Potential Role of Sheep and Goats
 
If the technology and supoort services to improve prc'duction
 

practices were developed, small ruminants could become the dominant
 
meat producers in the desert shrub range areas 
of Africa. rn fact,
 
sheep and goats 
are already producing 46% of the meat and 31% 
of the
 
milk in the countries of North America. 
 Government of Kenya estimates
 
indicate that small ruminants have increased from providing 20% of
 
thc national meat supply in the early 1g60's to 
approximately 40% of 
the national meat supply in 1976. 

-he fact that tJhacealncrecses have occurred in spite of the
 
relatively low inputs raises some 
serious questions about past programs,
 
and strongly suggests that changes 
are needed in the immediate future
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to bring the importance of small ruminants to this region into
 
perspective. In Kenya, which has one of the best sheep and goat
 
development programs in the developing countries of Africa south
 
of the Sahara, the number of government scientists and extension
 
officers working with sheep and goats is less than 10V of the
 
number working with cattle. 
 There are 
also many external research and
 
development institutions in Kenya with probably over 100 SMY inputs
 
to 
livestock programs, and to the best of our knowledge, only two
 
FAO scientists from this total external input are specifically
 
assigned to sheep and goat projects. In Ethiopia, with over 22
 
million sheep and 17 million goats, the only estimate.obtained of
 
government scientists working on 
small ruminant 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 bush range areas 
are the development of delivery sys
tems for services and technology to nonTadic producers, land tenure
 
systems and marketing incentives to 
increase offtake and encourage
 
improved range managenent practices, and better sources of local, 
genetically superior, breeding stock. 
 If these can be provided,
 

meat production from these desert shrub ranges could easily be 
doubled without an 
increase in breeding herd numbers.
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TROPICAL SAVANNAH AND WOODLAND SHRUB RANGES
 

The only areas of Africa that fit the woodland shrub range
 
types are limited 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
 

Join-tly. 

Three vast areas of Africa can generally be classed as 
tropical

savannahs. 
 These are the North Central region of Africa generally
 
known as 
the Sahel zone, large and scattered areas of East Africa
 
that range ',rom arid lowlands to 
high potential highlands, and
 
similar areas 
in South Central Africa. 
 These areas generally have
 
extended dry seasons ranging from three to eight months. In some
 
cases, rainfall may have'a bimodal distribution, with 70 to 80
 
generally occurring in 
a princiF .1rainy season and the rest in
 
a gecond and shorter rainy season. Savannah ranges have a wide range
of precipitation, between 250 mi and 1500 m annually, with the woodland
 
shrub ranges generally being adjacent to the drier savannah ranges.
 
Higher rainfall savannahs, 850 to 
1500 mm annual rainfall, are gen

.er&Ty..adJaent-.to tropical formt ranges.
 
In terms. of tota-l 
meat- production from cattle, wildlife species

sheep and goats, the savannah ranges are clearly the most important
 
ranges in Africa (Abercrombie, 1974). 
 The variation in rainfall 
results 
inwidely different production and range use systems.
 
Savannah ranges receiving above 8CO m rainfall are rapidly 
being converted from livestock production to crop production, generally
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in small farm units. 
 Inmany 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 converted to crop lands. 
 The
 
encroachment of farming into these marginal lands is certain to 
cause
 
severe erosion and ecological damage that will take centuries to
 
repair. 
Evidence of these problems is clearly visible thrnughout the
 
savannah ranges.
 

Livestock Production Systems
 
Productisn systems in the tropical savannah and-woodland shrub
 

ranges are normally nomadic or transhumant, and are multispecies
 
systems involving cattle, sheep and goats (Fransen et al., 
1970).
 
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 seen on 
the savannahs.
 

Inmany areas, wildlife dominate the grazing system and can be
 
a 
major constraint to range improvement if uncontrolled. 
Some
 
ranching schemes are being developed and evaluated in East and
 
Southern Africa to practice plannid harvesting of wildlife and
 
domestic livestjck species. 
 When uncontrolled, migratory wildlife
 
can eliminate stiveral year's work in
a very short period of time
 
in terms of ran.3e land conservation and improvement programs.
 
Many wildlife s:)ecies 
are also carriers of ticks and other disease
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vectors, which can 
cause serious problems for domestic livestock
 
health management Programs (Allonby, 1975).


Although cattle are the dominant livestock, sheep and goats
are probably more important than existing data would indicate.
Nigeria and Tanzania research scientists and government officers,
after conducting recent limited sector surveys,"estimate 
that
small 
ruminant numbers are probably at least one-third higher
than current statistics indicate (deLeeuw, 1976 and Farris, 1976).
Kenya, after an In-depth sheep and goat survey in 1976, projects

population at 7.4 million meat goats, 4.6 million hair. sheep and
O.S million wool sheep. 
 This compares with the 1974 FAO est:imates
of .3.6million goats and 3.2 million sheep. 
The FAO estimates of
sheep and goat. numbers have shown a general decline in numbers of
both species over the last 10 years, which defies all logic.
Government of Kenya data on skin sales, which is a relatively


good indicator of what is happening, clearly substantiate 
an increase 
in numbers of goats and a shift from wool 
to hair sheep.
The following data on sheep and goat skin sales in Kenya would
 
emphasize this point:
 

1970 
 1973 
 1976*
 

(000) 
 (000) 
 (000)
Sheep Skins 
 663 
 937 
 1,200

Goat Skins 
 _89. 
 L,364 
 1,800
 

1,5E9 
 2,301
* 	 3,000Unofficial estimates from the Ministry if Agriculture, March 1, 

1977.
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Data from the Kenya Sheep and Goat Development Project indicates
 
offtake averages from 20 to 
25w, which would confirm the 12.5 millio 
head through the number of skins sold. 
 The increase in numbers of
 
sheep skins has been accompanied by a decline in wool 
sales.
 

The Kenya survey further confirms that most of the goats and a 
significant portion of the sheep are in the low rainfall areas: 
Land 
 Average 
 Kenya 
 Estimated No.
 
Porentlal 
 Rainfall 
 Land Area 
 Sheep and Goats
 

(mi.j 
 (C) (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 following preliminary data from the 
Kenyan sector 
survey illustrate these points: 
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Average l Average 2 
 Average 
 Averace Weight
District Flock Size 
 Averake
%Males 
 weGoats
 

Sheep Goats Goats
Sh eep Sheep Goats Male Female Male Female 

No. 
 No. 

kg kg
Wajir 32 

kg kg
22 
 14 
 36 
 15 
 15 
 41 39 
 57 43
Kajiado 
 64 
 87 
 9 21 
 25 
 23 
 32 28 
 35 28
Kitui 
 37 
 31 
 21 20 27 35 29
25 

38 28
Kinangop 23 - 25 9- - 56 45 28 

T Flock size is the number of mature stock in the flock at the time of the survey.

2Offtake in this 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 
briefly be defined as 
follows: 
 The Wajir

district is inhaLbited by the Somali Tribe, is desert brush
 
range, with primarily Somali Blackhead sheep and Galla goats;

the Kajiado district is inhabited by the Masai tribe, is
 
desert bush 
to woodland shrub range, with primarily Red tasai
 
sheep and East African :warf goats; the Kitui 
district is

inhabited by 
':he ',!akambt., 
 iswoodland shrub to savanrnh range,

with primarily Red Masai sheep and East African Dwarf goats;
 
The 
Kinangop district is inhabited by the Kikuyu tribe, is

high potenrtial highland savannah range, with primarily Corrie
dale sheep ana very few coats in the district.
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The above data support the generalization that the low rain
fall 
zones tend to contain fat-tailed or fat-rumped breeds of sheep,

with the medium to high potential 
lands having native hair breeds
 
and, to a lesser extent, introduced wool 
breeds. Goats tend to be
the la'ger, long legged types in the low rainfall 
zones and smaller
 
or dwarf types in the dense bush and medium potential 
zones. 
 One

other obvious point in these data is the excessive number of males

kept in the breeding herd. 
 An aggressive marketing progra.,n to reduce SL!vlU. males would both reduce Stocking rates and increase
 
production efficiency (Harris, 1975). 
 Kenya, as an example, has an
estimated one million sLrplus male goats. 
 Ethiopia estimates that

surplus male goats approach three million head. 
 There are relatively

few goats 
in the high potential 
zones, although there is universal
 
interest in evaluating introduced dairy breeds for future use as

milk producers For smallholder faners in mixed crop-livestock fam
ing systmis.
 

As 
stated previously, almost all 
of the wool sheep In Africa

south of the Sahara are owned by European farmers (white citizens)

in large conaercidl units and by experinment stations. 
 As the white

farmers 
are bought out and local 
farrers, either in cooperatives or
 
as smallhoider-s, take oer these farms the transition to hair sheepIs rapid. Goats are a part of the unit if there is busho~s or browse,butg 
"
but goatS , .a.- - .n s ee-o n seen onr, oen savannah range4. The trend
 away fr ,wo] s ,, ;s 
d pri~r y to -he ',anacment difficulties
 

createc by aoo ;nor th native 
-ncr-easecIar Susceptibility totick-borne disea:ses and internal paras~i , The nead for shearers
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and shearing facilities, l ck of good markets for small amounts

of wool, etc. 
 "ost of the large cormercla1 units (5,000 + head)
market their wool dfr-irt to European buyers, which is not possible
for ildiv-idu.l smalf1de. With the clear trend away from large
COrigerC1 I-t, clcverrm .t research and eevelopment investments 

in proaris for woot l' are not dvi-sc
 

Ci'. -.,,ri 7,to.. P,oduction
 
The ,: , 
 *c O c n..-,- nirmlar to those discussedin the desert u rc-g section, wvith som, differences In emphasis. 

.
 The lower ra.n faI 
 svnnahs are 
populated by nomadic
 
tribe-, 
 ..... 
 ..:r:prar: 
as previous , di Scussed.

2. 1"n2.tvther m~& '"~c>~....i~v Savannahtcs~v~mi .zores small], 

hod er , C, 'vest;-k 
v..- arructioe

rapidy,, , 
 "'" r;ducC:fon and 
 iveftock pro
ar .......
. . ..,,ir ." 
,-c:nrcheirs andsdc j con

. 

..
siderad 
-

..tY plne, c!, an 
. .. 

tan 

a:irihr~ther thanas 1nnn to ra.. " sra
o .-the o1(f :-rar L,'t. 


the fewI, 
s : ,.... 
aninLearater-:1 c a genera'11" 1rt,. te livestock species
 

cons, 
 ror 
 -'cr a-,'n1l.,ns 
tha yactually be more apjroFpr-, tfo t7he srithoider unit..
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Economic and Marketina Constraints:
 
The economic and marketing constraints in the woodland shrub


.and savannah range areas are the same as 
those discussed in the
 
desert bush range section.
 

Technical Constraints:
 

1. The technical constraints for the lower rainfall savannahs
 
are essentially the same as 
those for te desert bush ranges.


2. In-depth studies of existing sinallholder sheep and goat pro
duction systens inmixed crop-livestock farming systems are
 
clearly needed (!cConneil, 1975).
 

3. Comparative efficiencies of herding, tethering and small
confinement sheep and goat management systems for small farms 
need to be evaluated. 

4. More research is needed on genetic resources for optimum pro
duction efficiency in these systems. .7n sheep, the Dorper

breed fromn South Africa, the Red Masai breed from East Africa

and the Fulani breed all merit further evaluation. In goats,

the dwarf breeds may not be 
large enough to please insome but,
the case of the East and WIest African Dwarf breeds, production 
per fil*mle in the breeding herds is very impressive. 
The Boer
 
goat from Souti Africa is the largest and fastest growing meattype goat in Africa, but may be limited in use 
to higher poten
tial areas. 
 All of chese fac.ors need further investigation 
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(Rumich and Senenye, 1975).

5. The. apparent tolerance of East African Dwarf goats to tsetse 

challenge and reduced prnblems with '.:ick-borne diseases merits 
further study. The alparent resistance of Red Masai sheep to
 
Hemonchosls (Porsonal ccr'nunicatlon with Or. E. W. Allonby, 
Vater'na r- Research Laboratory, Kabete, Kenya) is a potential 
major br-kthro~;h that merits further basic research. 

6. The relativc va,e cf wasta nutrient resources (crop residues' 
by-prCduCt feeds, weeds, ePtc.) in smaliholder systems need 
further researcrh deL euw, 1976; Okigbo, 1l.N., 1977; Personal 
ccmmunication, 7TA, lba.dan, N1geria). 

7. Dairy ,cot Prduction t e.nms for smaflholders in high poten
tial areas "e.d to be evalvated.
 

Potential 
 Ro1e of Sheep and Goats
 
The potertia procztv'on of meat from the 
rapidly expanding
 

sheep and goat out/on 
in t;Ve 
low and medium potential savannah
 
and woodland £,-,epresent 
a major unexploited resource.
 
However, tl dr' rntir increase 'in sheep and goat numbers in medium 
and low oote-, rS nt the Past iUU yeiirs cannot be sustained
Wftho0 t rU I otcro orap1; ur: ess m aor,proqram changes 
are implenented Th-e; must i':ude. 
1. Sys atic ran-e . . - , lands development programs that 

shee.ncludc. -nc.. c s 
2. increased s o,3.hs,2e and coat -s ,.ach programs that are 

more eouitabd 
 to 
Thu relaiye importance of the two species. 
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3. bevelopment of effective marketing programs for the pastoral
 
areas 
that will encourage increased offtake rates at fair
 
market prices.
 

4. Improved education and training programs, veterinary services
 
and other support services for the small 
ruminant sector.
 
In the high potential 
areas of the tropical savannahs, the great

est opportunities 
appear to be through the use of improved local
 
genetic resources, surplus nutrients from c-op residues and by-prtd
uct feeds, and improved management practices in intensive production

systems for smallholder fa.mers with integrated crop and livestock
 
prcduction.units. 
 Dairy goat production systems clearly deserve
 
evaluation in these programs. 
 The Dorper sheep and the Boer goat are

breeds that appear to offer tremendous opportunities 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 arid 
the West African Coast. 
 Many of the tropical
forest areas have been cleared and are high producing crop lands 
with plantation type P 
 enterprises. 
 These include
r'u~ber, ban~an.s, 
oil Palmr, plantain, coffee and other -:rops oftiis type. Smalhclder agricuIture is rapidly encroaching 
on the
tropical forests. 
 here uncontrolled development is occurring,this is genieraly "slash and burn" process that allows two orthree years of r j!n9nopwnthout major inputs of fertilizer, soll
st~hi1 zinp cropsCrnon aid otfer rovent practices. 
 Since these
ipurt te .o' rt made, then Severe erosion and other damagesoccur to the ecosy_ as .hes..;areas are abandoned making minimaluse of these landrs for livestock Production systems. 

Live;tock Production SystemsThis ecOzone, c'espite Its tremelndous livestock potential,only token numbers has
of Iv.tock When compared to thle restDisease are of Africa.the mjo- ccnstr,7ipt, with the tsetse fly and the resulting trypanoscflise

1 - eing the primary problem. Withouttsetse fly, howeve- the 
such problems as tick-borne diseases, respiratory -JfSS4S.: n rr. 
 and m-ny others woui,' be a severe 

challenge to 
i'veSt0c.k production 
tn those 
a heve beent.a'a: 
 cleared and developed, cattle production Is general]y f&vorr.d. Sheep are more numerous than goats 
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with both species genE rally being held by small 
holders in herds
 
of one to five head. 
 The only exception to 
these generalizations
 
would be along 
 , edges of the rain forest areas where the tsetse 
fly might migrate into the forest zones 
away frcm the perimeters
 
for brief periods of the year, and in 
areas 
where livestock may 
be kept in combination with plantation crops. 

There i7 increasing interest in organized livestock production
 
system.- as 
a part of plantation crops such as 
oil palm and rubber.
 
Resulcs to date indicate thatc cattle and hair sheep can be valuable
 
in control',ing forage growch, with sheep providing some brush and 
we-d control without affecr.Ing t; e plantat:sn crops (Demiruren, 1 74).
Goats are mrcn-e effective in brush cortrI , but must be nnre carefully 
maliaged cc avoid damage to the primary crops. 

Where sheep and goats are kePt by smallholders, they are con
sidered as imortanr to their total farm enqterprise. Sheep and goats
 
can also be seen in the metropolitan areas of this region as scavengers

of reuse, gra.-iers of areas aroun;d canals and ditches, etc. These 
are generally owned by ia,"diess !ople. Developing integrated crop
!ivestock "rcoduc-tio- sys:etas vou be of ,ajor interest to small
holoer hars in ne tropical fret area
 

,he br':eds 
 of cat ,jl.sheep Lnn coats that are present in these 
areas ar'± en"iraviya1ls: in siz.,, the quantlty of product per
anima -is c;er ;nian i h'e ozr.er African ecozones. It is not under
stood t:-,is 'ire, howver, ;'eterwt the small site of these breeds 
is a vo-zable unvi onm ada I-) on or, hke 'it aer s result 
of peer- mager.nt and s,..iectio r practices. The sr,.e- of sheep in 
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the area will generally have mature 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 constraints, the 

tropica forest range are~as have the simrilar problems associated
 
with underdevelopment 
 ,hdtL exist in the other areas of Africa. Since
 
these haY2 been previously discussed i "he sections (n the range 
ara.as of tfria.
tey wii not be aiscussed in detail io, this section. 
This dces not mean, however, that they are not equally important to 

this area.
 

Socio-Politi al Cor:straints.
 

1. This area has the advantage that most of its agriculturalists 
are sedentary. However, planners have generally ignored live
stock In the development .!racess for small farmers in these 

areas.
 

2. Tribal dif-Fren-:rs often result in the exclusion of major
 
gr.ups of peop(i 
 frcon the planning and development process. 

Econcmic ane .arket.F 
 Cons traints.
 
1. Essent leY no Eiconcmic ,riaiyses on sheep and goat produ'tion 

-ris exi for. tri; area, and would clearly be needed 
in th~ "]nnirng ...-

2. The market pe fr sheop and qca't prcducts in this area 
is essentially uinkno',.n and reeds fur:her study. 



Resource Inventor.
 
1. Adequate sector surveys on 
livestock production, and especially


sheep and goats, are needed for this area. 
Analyses of .these
and other economic data would be invaluable to planners.
.2. Land and other production resource inventories should be an 
integral part of these sector surveys.
 

Technical 
Constraints
 
1. As stated previou.ly, trypanosomiasis and other major diseaseproblems are 
probIbly the major constraint 
to livestock production in this area. Basic research on disease vector control and
 

ifmunizatioin 
is needed to resolve Certain disease Droblems.many butsuch as most respiratory diseases, internal parasites

and ticK-borne diseases will ony be controlled throughimproved production and management practices (Allonby, IS5).2. More resear'h is needed on past,re and forage crops, methods
of harvesting and utilizing crop residues, and an inventory
of by-product feed sources before effective nutrition 
pro

grams 
can be developed for sheep and goats.
3. More research is needed on 
the production traits and perfor
mance characteristics 
of the breeds of sheep and goats in the
area before the decisic. is made that e:ogenous breeds wouldbe better than selection within -indigenous breed populations.4. As stated previously, integrated crop-livestock 
production

Systems for smallholder 
farm enti-rprises need to be developed. 
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Potential 
Role of Sheep and Goats
 
Major oportunities for sheep and goat production must await
solutions to many of"the disease, socio-econoilc and other technical
constraints Previously discussed. 


have 
There are areas, however, whichImedicte opportunities for improving sheep and goat production.


Troplca7 forest ranges are differerit from the other range areasin that the ,zMlative short dry periods that occur do not prevent thedevelopment of year-around intensive pasture grazing systems for
sedentary Producrr. Many areas within the cleared regions are too
steeD or the soils aro :co, thil for crop production and provide real
 
opportunlties For intensive pasture production systems. These aregeneral ly the s,:uo area; where combined crop-livestock production 
systems are appropriata.
 

The other major opportunity for immediate increases, particular
y in sheep pr 
 .
 a, Is inassociation with plantation c'ops suchas oil palm and r,-,bbc.. Offltake frown livestock is In a sense bonusProduction f'rom the land., while providing the benefits of manurefor fertilizer and the control of undesirable grass, weed and brush
 
growth.
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RECOMMENDATI ONS
 

General Recommendations
 

Sheep and goat numbers and production systems in Africa have
 
not been adequately documented. Although'this is correct, it.is
 
generally agreed that sheep and goat numbers are expanding. 
Without
 
planned development, these changes are not likely to have the de
sired benefits and may actually add to such problems as 
range lands
 

deterioration.
 

The 1970 FAO 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 
 rid 
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 limited developmental assistance
 
to include small 
ruminants in development planning. 
A greater
 
flow of structured developmental assistance is necessary. 
Its
 
effective use depends upon improved pani, 
execution and an
 
adequate number of trained and qualified technicians to develop
 
fully integrated systems of improved husbandry for small 
rumi

nant livestock."
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Although it is not certain today that the development of a new

foundation is the best approach, the basic needs and recommendations
 
made in 1970 are clearly applicable today.
 

Increased corr unicatIon among planners, institutions and

scientists working with and interested in sheep and goats in Africa
is clearly neeied. 
 A workshop or conference in Africa that would
 
(1)present the results of this report, (2)present the work of

other institutions and scientists in Africa, and (3) permit 
scientists, government officers and planners in Africa to share
ideas and iintly work on solutions to ccrmnon prob7ems should receive first priority. This would ,'lopefully be jointly sponsored


bY institutions 
ouct as the azoropr i,t div'sion of the Organization
for Afrlcar, Unity, I:'ier,- .ivsc< "cr for Africa,
Internatoir, n 1ank for Reconsz -uction and Development, International 
Institute for Tropilcal Agriculture, Arh evelopment Bank, U. S. 
Agency for 1 

D vaiconent, tVinrock'n,_rl International LivestockCenter, and hr aperor.e.s1tui 5 Foliow-uPons. to this firstworkshoo or c-nfer'c ,o, 

conferencebe a speciFic planning thatwould (i) esty Kf, 'ier;'y ne2ds for sial7 ruminant develocment in . ....... 
 2. -i r:: educa.Ifon .i d development

projects for su;oor,' cn a reional basis, and (3) identify specific
support required 4., tris of financial suPport, technical assistance 
and governnent pol.cie. 
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The major Program needs for sheep and goat productionAfrica 	 incan almost be universally recommended to most countries. 

These are:
 
1. 	Resource Survey and A 
 Several countries'have a
high level 
of interest in sheep and goat production, but
know essentially nothing about production 
resource 
inputs
and outputs for their existing populations. 
These
countries should start with in-depth production 
sector resource surveys that would improve their understanding 
of
resource Inputs and outputs, current sheep and goat production systems, 
technical and social constraints, marketing
systems, 
etc. These data will 
provide the needed base for
future research and development Planning in these countries.
2. In,:reased .Elmhass 
on 
Sheeo and Goat Progra 
 px.
twenty countries of Africa receive 	more than 20% of their
meat supply from sheep and goats. 
 Ten of these countries
are estimated to 
receive more 
than 40% of their meat supply
from the two species. 
 Mlk, wool, 
hides and other products
are also of major importance to many countries.
these 	 In spite offacts, we are aware no countryof that provides 

much as 

as
 
20% of its 
livestock 
program support for sheep and
goat activities. 
 The amount 
is clearly less than 10% 
in most
of these countries. 
 Both in-country 
support and support from
external development acenci;-es 
should be changed to reflect the
realities tiat crren y eXist in Africa in terms of the im

porance of sheep and goats.
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3. Develooment of ar~anjze marketing PrOqraMS for IheeD and
goaLts 
 The potential market for sheep and goats and their
products appears to be excellent in Africa, and the export
market, If organized, could certainly support any production that is surplus re internaJ needs. 
 Organized market
ing, 
at * oducer Prices that accurately reflect product
value, could e'courace both increased offtake of surplusmales to 
r'eduze 
.razing pressures in the Pastor.-
 areas and
Inlcrease Procuc .fon efficienicy in the rcnmaining populations.

The fact- tha:t .roducers are generally accustomed to sellingsheep and goats 
.t young 
aces 
in most areas suggests that
 
pastora,is,:s >iould respond to n ominized market-ing effort. 

SoecI f- Pro..j -I. Decorm'enda t oilsThe primary emphsis on rCrMnendat.Ions is for the countri-esAfrica ofto (i) e-.erm.ne the current resources and needs in termssheep and ofgoats, (2)w-or- t.nqether through Improved regionalIcations communto develop so0eciFic reqiona and fil-country prjectCswlJ'l impact thaton , develooment eFfo,-ts, and (3) P~ace emphasison sheep arid 
yo '- mcre 
ri line with the Ir--,ortancetwo specie,;. of theAt the same, me, cer'ain countries are knownthe point whore they 
to be at 

are P eOared to implement specific development 
projects if adequately planned and supported. 
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An 	example of a country thaL is beyond the 
resource survey

and analysis stage and is ready for a comprehensive rosearch and
 
development effort is Kenya. 
 The ccoperative Sheep and Goat
 
Development Project, sponsored by the GOK Ministry of Agriculture.

and the FAO during its 
first five years, has romprehensively iden
tified the production systems, production constraints and the
 
opportunities for sheep and goat Production within the various
 
ecozones of Kenya. 
 A 	coiplete review and planning effort for
 
specific research, training and development projects In Kenya is
 
strongly encouraged. 
 The support services and infrastructure in
 
Kenya, and the full 
spectrum of ecozones within the research stations,

enhance the likelihood of success 
and the transference of technology
 
to a major portion of the developing tropics.
 

The following recommended project is an 
example of the desired
 
results of regional planning and cooperative efforts. 
 These should
 
be considereo as 
preliminary suggeszions.
 

ject Title.: 
 Developing Dairy Goat Production Systems for
 

Smallholder Integrated Crop-Liveszock Farm Units
 

in Higrh Potential Zones.
 
Cooperators: 
 This wou'd be a regional research project, with specific
 

country 
 projects contributing to 
the overall objectives. 
 Region
al 	cooperators should include:
 

Organization for African Unity
 

International Livestock Center for Africa
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International Institute for Tropical Agriculture"
 

Other approPriate international research and development
 

agencies.
 

Countries knowi 
to be interested in dairy goats 
that should
 
be invited to participate include Ethiopia, Kenya, Tanzania,
 
Camcroons and Nigeria. 
Others may want to participate once
 

informed of the project.
 

2. To develop dairy ;Oat production systems for smallholder inte
grated cr 
 .'livestck fain units in high potential zones. 
a. eteinine ;,trient needs, and feed resources to meet 

these ,eeds, for dairy goats. This sitould include im-.
 

proved p~z'r- sy' tens, 
supplementa7 
nutrients from
 
local feed; and by-products, crop residue and browse
 

utili.-ation. etc. 

b. Develop aopropriate genetic resources throuqh impor

tation of exo-:ic dacr goat breeds and through their 

crosses with local brc.eds. 

c. Oeveloo -is,e. prevrintion and health management pro

grarm; r-or dafry goalts. 

d. DeveloD maretir.c, -roarans for goat's milk and milk 
products such ,,s cheeses, candy products, yogurt, ice
cr' fm, "ctc .. 

e. a'escurce .ncuts for the exnected
 

market v'1ue of outs-JtS rnorder to maximize profit 

to smalllolder Producers. 
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2. Once appropriate Production systems are determined, -develop

demonstration units and training programs for smailholder
 

farmers.
 
Procedure: 
 Specific procedures and responsIbilities 
would be
determined by the regional project group to Optimize the
inputs needed to accomplish the above objectives. 
Manpower
needs, budgets and other needed support services would be
 

developed at this point.
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MIDDLE 
EAST
 



SHEEP AND GOAT PRODUCTION IN THE MIDDLE EAST
 

The Middle East region, 
as defined in this study, includes
Iran, Turkey, Israel and the Arab nations of Near East Asia (Bahrain,
!raq, Jordan, Ku":Iait, Lebanon, O'5an, 
Qatar, Saudi Arabia, Syria,
United Arab E-mirates, 
 Yemen Arab Republic and Yenen Peoples

Democratic Republic). 
 This regional report differs from the other
regional reports presented in this study in that some of the countries
included In this region are north of the 300 N parallel and therefore
outside of the initial tenns of reference for this study. 
The reasons
for their inclusion are: 
 (1) they are part of the developing regionsof the world; (2) this is a 
major sheep and goat producing region with
a consuer prefeirence for these meats; and (3)Due to the potentia'
regional increase in income earnings, there is 
an increasing demand
for sheep and goat meats. 
 Demard is expected to exceed production.


This trend will result in this r-cioi 
tecoming a 
major market for meat
from snail ruminants. 
 This OPPor'MUnity ccnplement!; anticipated production increses in the North and Fast Africa region by providing a 
market
 
outlet.
 

A major portion of the people of the region are still dependenton agricult;-e and livestock productiori for their livelihood, althoughthe relative economic Importance of agriculture is rapidly dimishing due
to income Frcmoil.
I&jorh) 
 exception to this generalization is the
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non-Arab natIon of Turkey, which has little oil and mineral Incomebut has approxlmiately ont'-third of the region's people and more than 
one-third of the region's livestock.
 

Official 
st'atitfs on land use in the area are incomplete,wIth an accurate assessment of the region's rangelands clearly needed. 
 Data (FAO Production Yearbook, 1974) indicate that from 5 to 7percent of the 7and !scultivated, approximately 15 percent is classed as pernanerrt r.daws and Pastures, apprcxlmately 10 percent forests,and the r-rnairing 65 to 70 percent of the land area is listed under

wastq and other uses". This large "waste and other u.ses" category

Inciudes vast- dsert regions and several mountain ranges, all ofwhich are .easenl. gra.zed when weather conditions and stock waterpermit. Ranrc cnc'ticn vary from overgraing to the point of desertif1catl!n in many .:2ed and traditional grazing areas, tn underutil
izatian in other- ara where stock water or other factors may limitgrzIng use, to tru dQ-.t that, is not habitable by man or beast. 

Table1 prese, te 1S5I-c5 average and 1974 human and animalpopulations for the -Tqqr,, ardc their percentages relative to 1974d tot-al .Hwl e huin ')co: lation has increased aPProximately onethird in 
 th. " st .0 .....
.
 all of th, ncrease 
occurring In urban and settled agricultural areas.
 

Sheep nvimbers 
 have increased substantially 
the 

in the region duringlast 10 years (32.4 ;ercenit) while goat numbers have declined and 
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Table I. 
HuMan and Animal Populations in the Middle East, and 
Their Percentage of World Totals. 

Nuaber 

--196i- 65 1974 
Percent 

ChaWr 
Percent of Livestock 

Humans 

Cdrtle 

Sheep 

Goats 

Camls 

Horses, Mules, Asses 

(000) 

88,534 

22,027 

78,557 

53,164 

1,051 

7,874 

(000, 

116,901 

22,846 

104,031 

47,449 

1,168 

7,510 

32.0 

3.7 

32.4 

-10.7 

1l.1 

-4.6 

3.0 

7.9 

70.0 

12.0 

9.0 

6.3 • 

No. 

. 

.20 

.89 

.41 

.01 

.06 

FAO Production Yearbook. 1974. 
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cattle numbers have remained stable. Essentially all of the decline 
ingoat 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 percent of the region's goat population. 

Sheep and goats arv clearly the most important livestock to

the- region, with 1.3 	 sheep and goats for every human in the region and 
approximately seven times as many sheep dnd goats as cattle. 
 The

Middle East and Nortr Afr-ican regions are the only developing regions
of the wot-ld werer the number of sheep and goats exceeds the number
 
of people.
 

The Prodtictivity 
of the Middle East's sheep and goats ispre
sented in Table 2. Although productivity may be considered low when
 
compared to temperate developed countries, the region's productivity

cOnPare 
 favora-bly with other developing regions, particularly when
 
the harsh environr.nt of the region Is considered. As might be expected,
the productivity of sheep and goats in the region is 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 79741 

No. 
 %
S Meat
A l Milk 
 Wool
te 
 Per Head 
 Per Head 
Per Head
(000) 
 % kg/year 
 kg/year 
 kg/yearSheep 
 104,031 
 33.2 
 5.4 
 16.3 
 1.2
 
Goats 


47,449 
 24.8 
 3.5 
 28.6
 

I FAO Production Yearbook. 1974.
 
2 Although not shown in this table, mohair is an important product from
 

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

The principal range types in the region are desert shrub andtemperate mountains and foothills, with rainfall 
over much of the
area averaging less than 100 na per annum. The Near East Regional
Study (1972) further characterized the climate as erratic rainfallpatterns and high temperatures and winds that result in high moistureevaporation rates. The soils are chaiALcterized generally as light soilswith low organic matter and a tendency to salinization when irrigated.
In spite of these conditions, the study estimates that 80 percent 
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of the Population is dependent on agriculture for Its livelihood.
 
Faming is still largely for local subsistence, with little inte
gration of crop production and animal husbandry.
 

There is little 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 wil 
be for the farming and pastoral

sectors of the pCPuiatlon. The demand for food, and particularly
products such as sheep and goat meat, is increasing. The extent to

which the agric:fltural sector will benefit by increases in prices
pazid for- Produj-Cio;j 
will depend largely on government policy. The

following section aittepts *to analyze the limited data available as

weTl as 
infor.iation obtained from direct contacts within the region
on projections for consumption demand production and trade in sheep
 
and goat meat in 19S0 and 1985. 

PrJeconi of Consumtlon Oemand, Product-ion 

ano T;-ac'e in Sheep and Goat Meat 
Several public ins-ttut-jons and private firms havc 
attempted


t proj'ect future. demand, production and trade defic.its for meat inthe Middle East since 1973. This analysis relies heavily on datarecently Publised by the World Bank (Young and Tyler, 1977) and un
published mateial avzailaij'le to the authors of this report. 
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The economic importance of oil income to the OPEC countries 
in the Middle East and the subsequent effect of this income on demand
 
for meat within the region is staggering. 
 The IBRD Economic and Social

Data Division in 1974 projected that the GNP of the reg.ion in 1967-69
U. S. dollars would grow from the 1973 level of 50 billion dollars to
approximately 100 billion dollars in 1980 and approximately 160 billion

dollars in 1985. 
 These figures are their "medium income growth" projections, 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 billion In 1985, while updated

estimates of current oil production at 10 million barrels per'day in
dicates oil 
income alone will 
exceed 30 billion dollars in 1977.
major private banks 

Most 
are now projecting the GNP of the region to exceed 

150 billion 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 a regional population growth rate of approximately 2.8 percent annually.
This means that the GNP per capita for the region is expected to grow

from the approximately $430 per capita in 1973 to between $2,000 and$1,500 per capita in 1985, which represents a dramatic increase in dis
posable income to the region. 
Unequal distribution of oil 
income is
likely; thus, Medium income may be substantially below average income.
Consequently, meat consumption may not reach levels projected from
 
average income.
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A detailed analysis of all of the components affecting demand 
for meat within . e rerio'1 am beyond the scope of this study. Thus,this study WI l 1 itself to sunmarizing other demand projections
with suppk',m,.n t-r!, 	 c.and analyses, rather than a detailed anal
ysis and proj.'c,, w-k,. 

.r, Ir y onom "imtoortant ccmponent., of any dmnind projection formeat l.U .L.. i. 
 preferences, and1and how these may be affected 
by income 7 'r-,-.r;- househoTd surveys have not been conducted 
for all . ..  but have n CnduceZd in Iran. Since 
Iran 	 , or, cent the re'jPion's human population and
 
is bot.h a. ,; .
 

.. r-ber OPEC,.-	 o F tastes and preferencesin ral sh5fuid be F the-.. countries of the reqgion that 
are. exPct r"c,'-- y 'n-pse:er caplta. meat consumption. 

e-aky .. --- ".. a- a,- r II in 1971 for rood and meat byurban househoni f f<, by income Tev.. Although data are avail
abl c on rur21 hor cur;'o C 7, K'r-, L!~y hcusehold5- are. us ad since most

the groW in7.h ma.,,d .- c iultiorr is expeo.te to in 

of
 

be the urban sector. 
F~esul'js' g th 70;. .curban houseoUds survey (Table 3) indicate 

tha-t thepe:t3.Ye.;C ., .. 	: v,.". .... 

9 	 . 
for all iFcmOme groups were
 

, .
.,;'. -	 - yr s. Lami :j goat ineat repro
: entd a ,s,,ati'~l; ",bie Prooortior- of meat ex'enditur. at near 80 per
ertt for .J 71fnc,. . .v Of miajor Interest were 'he changes that occurredi Py,;,n'-I r-Cs.ho:c 4c'tK vea,1 and for chk roport-;onately, expend

-t*urc. , -,. ,e.A ,nd while e penditures for poultry increased 

with increasing incme 7evel. 
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Table 3. 
 Expenditures for Food and Meat by Iranian Households
 

of Differ-znt ncome Levels in 1971
 

Monthly 
 Percent.of Total
 
Expenditure 
 Monthly
Expenditure Percent of Meat Expenditure
 
(Iranian Rials) 
 -F- o5- L
- Goat Veal Chicken Fish
 

-

% 
Less than 2,000 61.4 6.2 71.2 20.6 0.4 3.8 
5,000 to 7,499 

10,000 to 14,999 

57.7 

50.4 

10.7 

10.3 

82.8 

82.2 

10.2 

6.3 

1.3 

5.9 

3.7 

3.4 
15,000 to 19,999 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 All Groups 46.9 9.3 80.6 7.3 5.7 4.0 

1 Household Expenditure Survey: Urban Households, 1971. 
 Iranian Statistical
 

Center, Tehran.
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FAO in l970 estimatedThe 
that 60 per,:ent of the red meat con

sumed in Iran was la-b, mutton.and goat, while Table 3 shows 80 percent
of meat expenditurs for lamb, mutton and goat. Mutton prices are generally
30 to 50 Percent hicher than beef and veal 
prices. Traditionally, in the
Middle East, beef is regarded as 
ameat for- lower income groups, although

this may chancc to 
somc ex.t.nt- as 
higher quality beef is
qIt 
 -efi
introduced.
d . Reoa.rdlo_,ss of chranges 
in b-e 
 and pcotry consumption, there is every
 
reason 
to believe that iamb, ,rutton and goat will be the dominant meatsin Mi1ddle C~ste-
 dlets. 7 raition, reiiglous customs and other factors 
all point. in t.hks 
direv'; 
 The only constraInts that could potentially
alter te . rfor-
 ai, mu'tton ad.goat meat would be- availability
a.d price. It Q . .:]Wble wether the supply of these mea-s can be ob
t-a 1nc. at rea soi . ...
" 
 C meet The demand projections 

inPr"esented 

• able 4.
 

The Pr 
 c:'.d ccr.sumc";ion dei-an for liamb, mutton and goat ,,;;at preserted in Ta.b l,4 rem"; nt 
ra,,clin -st.lmates from 
unpublished data compiled by IR, O, intr..al government sources In the Middle East, andfrom various prIvate source:a. Production projections are based on historic:. trt2nds 
in sheep and Qoat numbers and offtake rates The poten
lal trade dthic.erprep.-, the difforence in projected demand and 
duct on. 1- placti h,.: crrs, 

pro
i n de..ind data. in P,?rs r.:,_'fv' actua1 

cons=pti on of lanb, mutton and goat meat in the region in 1970 was es" .atedby PAO at 725,000 metric tons, which was approximnately 60 percent 
of the ired meat consumed in the region. 
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Table 4. 
 Ranges in Estimates 
from Various Sources for Projected
 
Consup
ation Demand, Production and Pctential Trade
 
Deficit for Shieep and Goat Me;it in the Hiddle East
 
for 1980 and 1985 in Thousands of M-etric Tons.1 

Projected Potential
Consumption 
 Projected 
 Trade
Demand Production 2 
 Deficit
 

(000 T) 
 (000 MT) (000 MT) 

1980
 

Iran 
 472-492 
 291 
 181-201
 
iraq 
 150-207 
 113 
 37-94
 
Saudi Arabia 
 80-91 
 22 
 58-69
 
Turkey 
 324-376 
 215 
 109-161
 

Rest of Region 180-187 
 162 
 18-35
 

Region Total 
 1,206-1,353 
 803 
 403-560
 

1985
 

Iran 
 606-950 
 344 
 262-606
 
Iraq 
 237-404 
 143 
 94-261
 
Saudi Arabia 
 120-156 
 24 
 96-132
 
Turkey 
 449-538 
 225 
 224-313
 
Rest of Region 180-202 
 176 
 4-26
 

Region Total 
 1- .0 
 912 
 680-1338
 

=s tm, te 
 are fr' Youlic andRD, FA, gove7:, Tyler (1977) and unpulished dataC sources in compiled bythe Middle East and, in someprivate SOurcEs. cases, from 

To place p.irnesjice: ons into perspective, assTing a carcass weight
of 20 kg, ne hol:sand 
 metr-ic tons is equivalenL to 50,000 live sheep.
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T-hes rmt fCf;Lm4~ ennd should be ternPer~ somewhat 
by~ ~ ~ her ur r~ a country such as 

SL " 
Tur e y can affo rdto iIPOr' 

"n'?.ofr-at. Also, most estirrates .are 
g~e-a>~ f end muztton prifce" increasesv~Iut over 79703C. 
 b 1M90 and 45-50 percent by 1985. 

Lam,Zind'tutnmr 
hen double~ 1970 prices In 

c~ O~ ~ ~ y~ t m ~c ! 0 r-"mp Pr-i C- and tra ispor -.tzt,.Ion Tm f A-ab~A, -Fro- ex eM1E,,C subsidizes 

~~Ev~r~Ur~jnc!rkr:-Y c,21 Orly ~ f r l Ifmited im ports thePaet"7-
.> cir:.ra fr~i -0 20 m~930 to tnion sheep by30zp-

..Y~7P 7h~ ai hufltiw mar :t :7-
'e~L CQQ"j(nThO imPortant 

,zia< r--c-h~ 
ii c'cimvnd fo - 1 a,,,Imal Istha;in ''nd mI::ic - . 711'T f-Courtry and Ceen 

.-h7 kC."~t' * :10t'-'n 
and T-Qt -2r.louWh Icfi roots,117 ri ii to p ; - o-~~ fTir hc! ot.ner or-oblem -1. 

~ > .~ r ! t~i i~ r zUdch ffzz r'Ivc amounts of 

'~ Cu.r ~ Es c r str 

Y ; . e: ~ r'~J ownn factcorsSutpiyinq vi. 
In 

~~t~d!o 
Vct4QC ~ Aoreding to 

2a 
Aus -,a , 

r @;'a ; at hz, I,IHcz:~ed E 5 t atfdoIhoyer 7 m~i~~,I I y 7C0o. ~u V'c, irCludIng Sudarr, ravz



traditionally exported substantial numbers of sheep and goats to theMiddle East, but government policies and production goals will have to
change for tis region to become a major factor in the Middle East 
market. 

The other question is the ability of the region to increase production of sheep and goat meat. Although subsidies are available in

certain countries to encourage increased production, these do not appear to be competitive with subsidies currently provided for dairying,
crop production or sheep and goat imports. This question will be dis
cussed further in the following section.
 

In su,-nai,, the potentfal market in the Middle East for sheep
and goats is s'zaggering. The major questions as yet unanswered are theintenial and external capabilities of supplying this market, and at whatprice the mirket viill tocontinue exist. The size of the market is also
obviously dependent on government policy within the region (import

subsidies or controls, etc.) 
and the ability of OPEC to maintain or
 
increase current oil prices and volume. 
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LIVESTOCK PRODUCTION SYSTEMS
 

The lands grazeUd either regularly or periodically by livestock 
can be classed~ as true ds.r-t, arid savannahs, steppes and mountains.
 
In addition, a 7irited number of 'ivestock may be kept under zero
 
grazing condlions ne .r villages or in irrigated crop production areas. 
Accarding to the Neear Ea R-gion3 Study (FAQ, 1972), approximately 
70 prn-t ni of the s';7p and goat population of the4sk.mated
region are 

xo. be mnace ue , ,,-dicorn. transhumant migratory systems. The re

mrainder woul .le..!-tey 'ie-.naged under sedentary grazing systems on 

cormuna viil-e pra.;:1inl "iandsarid, In areas,some crnp interstices 
and residues.
 

Estimates for various countries in the region are that from 
60 percent tao as hac as 90 peercent of t.i feed for livestock comes 
firom ponm.an 
 .o,.,n 
 "trs Changing patterns of land t1se,
with some: of the bettar crrrazing lands switching to marginal crop
productiosr, aoongith iicrcased huumran and animal populations, are
resulting In severe, over.yr,..-;ZMc* on iuch of the traditional grazing
lands. At the same timc., lack of livestock water and other factors
 
are actually resulting in urderutillization of 
some 
range areas [Arid
 
Lands AoricuTtur j Devci m.;t Prcram (ALAO), 1972. 

Nonadic and 7ranshumar, rdcin.Vtes
 

True nomadism is ch racteristic of cetain Bedcuin tribes in 
Saudi Arabia, Syria and .raq and otlher tribes in !ran. 
 The nomads
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are increasingly restricted to 
true desert and marginal rangelands
receiving less than 100 mn annual rainfall. 
 In 
some areas, tradition
al arrangements allowing crop residue grazing during winter months
 
still exists.
 

Although true nomads have no 
base, they generally have a
 

traditional and exclusive use right over specific lands that have
evolved as tribal 
territories. 
 Nomadic systens almost exclus-ively

Involve cameils, 
goats and sheep, in varying ratios to each other
depending on the harshness of the environment. 
The camel Is probably
the most important animal 
to the true nomad, providing transportation,

fiber, milk and, 
in extremle conditions, meat for sustenance. 
Traditionally, nomads sell very few animals or products, allowing numbers to expand during good times. 
 Winter death losses of 20 percent are common
 
during normal years.
 

Numbers of nomads are declining because of difficulties faced in
trying 
to survive on 
less 
land, government pressures to settle, and job
opPortunities 
near cities brought about by industrial development

associated with petroleum development. Government 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 of the region can probably only be used for food and fiber production

if ncmadlc syr,-fLs continue.
 

con
y z~s inue
 



Transhumnce, 
or -the Occupation of specific grazing lands
along 
 sta&blshed grazing routes between winter and summer grazing areas,. t important 
:ivestock production system in the region. 
 The
Mear East R-eqiona.l Stucy (MO,r 72) estimates the involved human population 'j". aporo× mate'y million people, but the livestock numbers to
be over 50 pr'rm,, 
of the reion totals.
 
Generai ly, 
hme bse is in or near 
the winter grazing areas.
These louild inciud7 arid savannah zones around tribal 
settlementsvillages and either in 

or 
or near f-jor agricultural areas where"re-Sic 
 or oco, "he-n~r razing nay he availab>e. 

crop 

As soon as weatherpermits durinc ,-.r',v "r'rin, mration towards higher ground begins.lhe an s rn 
 p te igher country until 
 colder weather in late
 
s5LuTr 
 or i:'tbt--2 r i'&- r.,-rn to base camp.IT'r-zi rt~-M ..! eX.'u iS,,iy involves camels, sheep and goats.
Lar .irg 
 and kiddlrq Pr i cnmpe -ed prior to transhumance, with weaning
generally occurring ,ong 
thc migratory route. Miilking for the produc,Ion of cheese, butter, Gcie or 
fresh milk is begun when the lambs
reach J0 o da
ctys and COntInued a7ong the migratory route Postweaning.Generally actat'in ees rFceivc the best grazing. Lambs foTlowedSrams- and -
n f,eaies r-c'f"' the poorest Tnisresu7lts Thing.in slow-r growth; raci, later marketing and higher death
losses losses i.in lambs . ...C"rI9r. Y , ,ry. 5rafton tI through the arid regionshigher elevation to

grazing ar!7s results 
1n larce weight losses both in
travellinc to ard "eturning from these areas. The Near East Regional
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Study (FA0, 1972), ALAD (1974) and the government of Iran have estimated
weight losses to b-
as high as 70 percent of the total weight of
hfve 
 hzon.
offtake from the -eglo. Rentf:Recent efforts at improving these condit$ons
 
have ernphasized impro,'d watering and dipping facilities along migratory routes. 
 Recoirnendations have also included evaluatirng the

feasibil"ity of su pennta. feeding during migration and truc'k
transport to 
summner ranges. 
 It is 
not known if thesi practices are
 
being tested at 
the present time.
 

Large 
 cs 
 3re genei-ally the rule during migration. These are
often conmunal flocks owned by villages or tribes with selected
 
Mr .8bers of the village or tribe making the migration while other
rnembers arL7 
sec entay'Y farmers. 
 Large privately owned flocks may
either be owned by the herders or by wealthy merchants, who contract

with the herders. Traders end 
buyers *Follow the flocks, buyino milk
and surplus stock 
for transport to markets. Efforts to develop portable
cheese making facilities have not been and when used are 

too successful, 

generally owned 
 by traders rather than producers. 

Se d on tarNPr--,'( t1......
1Sedyearms" M 
Sedentary systems are based arm'nd
village or cOibal grazing lands in the arid savannahs, or around crop
inter.t-ices, 
ma-inai lands or fallow land 
in agricultural 
areas.
 

ApProxfi1atety 30 percent of the sheep and goats and almost all of
the cat~ze are 
found in these systens. 
 Large areas of Turkey, Iran,
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Traq and Syria are used in sedentary systems of production. 
 In
addition, "/ilie1ges and cities have large populations of sheep and
goats throughout t-:eregion that function primarily as scavengers

The numbers and )-oduc-tivity tf these scavenger populations are
gera]~~iy "ndr '-: rrated1.
 

Vi'7 or C . ,I.ndsareo!- gner'-aly communally owned aad grazingrights are not2 catec. As a result, these lands are gener:ijy 
severey ove r7z d rnd itl e incentive r xStz for animal population 

or rpv .ontrol This cotrh-:.;,l Forrn of Land tenure iswidely cons-. to be- the maj;Or soc : and POT -ia7z Obstacle to 
imnprov eprenep 

rpro djc oj r.1t - man v coun tr..s oF the region .
The rr n it sy.t..r. in these r.as basicaly evolves around 

gr zn r. jd , -,, "'~r> ~ ~ e7 cc [ ,imul 'an & dur -ingof th-e , dy.h and returnarn-rr- - •., e hey re penned at night. If
 

winter-S air 
 not t;co sa./erf, th"i oractice if,Followed year around.
There wi nter weth-
 pre,,en .s g-inc., the anirn.ls 
are stall fed straw,'coarse hay and f'. :-r. : i .ec' confentrates, such al barley.

The .zhee["o;: -thc reOion are remarkable In their ability to survive.and. .radu c, e.-and -ra..,a'.
n - . ' Nt nv'ronrentfl disease and other constraints
tha. -. in ,r, 
 , 
 aI of the sheep are o, 4he fat-rumpedr at-'(ce type. 
 -rpe-- ,vl .l tyn.s Include over 90 
pcn,of. th the area; pelt-.tye sheep such as the ; arakul 

4 to 2 -.iclude... fineand Merno or -oeo-tyces includeanother 2 to 3 rz-;-nt. 'nique breeds i th area include the
 

1-.8
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Awassi of Iraq, Israel, Jordan, I.ebanon, Syria, Turkey and other
 

countries, which is the most widespreac breed in the region. 
Other
 

impcrtant breed types include the Akaranan or Karamon and Kiviricik
 

(Turkish Merino) breeds of Turkey; the Balouchi, Sanjabi, Mochani, Chall,
 

Zel 
and Karakul breeds of.Iran; The Arabi breed in IrLq and the Nejdi
 

breed of Saudi Arabia. 'Many other local 
or tribal types are referred
 

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

breeds..
 

Productiv-.y of sheep in the region is largely controlled by the
 

harsh environment in which the animals are expected to produce. 
 Research 

and demnstraticn units in t,e reqion, using improved breeding, nutrition 

and management ,ractices, hive shcv,n 'that dramatic increases in productivity 

are possible. 
The following sumarizes current levels of production and
 

poterials with already demonstrated improved practices:
 

Estimated Current Under Improved 

7rait Production Level ManaQement Systems 

Lambing Rates, % 60-100 80-120 

Lamb Kortality, 9 10-60 5-20 

Average Carcass Wt., kg 21 28-30 

Average Milk Yie d, kg 35-50 E0-I00 

Average Grease 1ool Wt., kg 0.7-2.0 1.5-3.0 

Flock Annual Of- take, I 25-35 35-45 
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The lower rance Of e..IM ,.s. would be under more extreme poor environ
ments, while the? upper levej ,.4ould be under better environmentai con
ditions. Limited 'Ycrk under highly intensive production systems has
 
indicated 
 t.at ici proes cen be made through selection and cross

breed :n;'',, r , rge ,focks Of Awassi ewes are
 
apprcachirg1 
 0 ko r;'k P:r v.t.wi., individual ewes exceeding
 
1000 kg. One care is
,:ooperative now using only rams whose'dams have 
xCe.ded 7O. ( Id..I , >ntroduct-ion of the Chios breed from Cyprus 

hv bec~n ....cc:-s' ~n,,e i'",teansnve cundIi i ons 
.c 

F ocks of first
 
cross in , 
 r, ,.:ei hhlav e eceedOd 200 kg milk yield and 
a 30 ,o .... . e !-jib crop .eaned. 

Interest in 
 for-f and lambs Is in,otshteep 
creas tic. 'a ... ave .ctally been lit-je more 
tha..... - . .. Th,., mai"tenance diets based on 

.. r Ieo "........ 
 ' " -.. . . ..n . traditional lots 
are generally,butcr:. , traderc or wea"I:hy merchants. 

r.,on~leIs, either 

C n, 2. Y d Wides zad in the area. 
Thr m.o;'-con r.i ... .. res.: ttii, a o bC ifad.QuatE supplies 
of hic'h & >n"aic"t ma,'giv i. dec e 

d&isea.se c ntroi 5~r1s. -
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CONSTRAINTS TO PRODUCTION
 

Although not necessarily in order of importance, the following
 

are considered to be the most significant constraints to production. 

Socio-Pol itiCal Constraints: 

1. According to the Near East Regional Study (FAO, 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.
 

2. 
Providing adequate services, education and other support is
 

extremely difficult with nomadic and transhumant producers.
 

These producers are generally inaccessable, and reluctant to change
 

whe6 reached.
 

Economic and Marketina Constraints:
 

1. Government policies 
in Middle East OPEC countries that are currently
 

subsidizing live sheep and goat and meat imports are not adequately 
considering internal market disincentives to local producers
 

caused by lower priced imports.
 

2. In many areas of the region, municipal authorities regulate meat
 
prices, which generally favor consumers at the expense of producers. 

3. Organized free markets 
are generally not available to producers.
 

Middlemen, butchers and merchants generally control marketing.
 

Wool is often solcd thre 
 or four times by different levels of 
middlemen be-;cre it enters tne local export market.or 
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Resource lnventory: 

Probably the gre.,test need is for better rangeland resource 

rveys '' "... ess :are't to land use Planning and control.
 

2. 	Sheeo d) 
 nd pr..actces arc fairly well known 

in t 	 e re ,,on, bJ, 7itk is known about the recion's over 

47 r-11 1or 

Technicl Con-r ints 

T. 	 Tine con..,traInt to improved sheep and goat 

produ on .i i fiEd SOUrc:, FAO (1972) estimates 

h: an .... :J .- : Ion heares are needed for fodder 

production t 	 ... .,.y 3-ucort e. stinq flocks and "erds. 

:ri.;td o;f t. ninc pre'.ij d,.H govcrnment policies are 	more 
efn C 	 F-, ..... r q often Vflr ,"Ci :, ::c'(:nvermwon of: 5e:ier re~] n."

s 
t 

marginal croc, >.ne, "ior c-,-r ....... . thu e.gqrzva*ig the
rt
 

probl em.
 

2. 	 Research is-; r'.,. :o.re],',io. m,,re -Ficlent crop-7 rvestock 

production 5'.'-.:-.,, utfl- rv., ;ecific fodder cr 	( s for live
S-toc.k. rllw iands for r.asture strateg'"Ccrops, supplentation 

of cer'E I, etr:. 

3. 	R.. .,r,> 
i~*"" ' ... • .., , - , e prod uc- i o" 

n s- t -ee lo for finishing, 

anrd 	rell 1,.4 jev 10rn$Iyv production systems 

that: emphasize t.-.he high v,1lu o fucts "oF milk and Iamb in high 

pcteni:i, clare.as. 
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4. 	The lack of trained personnel 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 ob.vious market potential for sheep and goats and their
 

products clearly establishes the potential for sheep and goats in
 

the area. 
 rf current projected trade deficits in sheep, goats and 

muttn 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 rancelands are already overstocked. The following
 

four areas are aeneraliy recognized as the areas providing the
 

highest potential for ,ncraS-rig produrtivity. 

improvsd Manacement of Ranelands. Many have speculated that
 
reducing livestock numbers 
 by one third, on existing ranges in the 
region coL,,d actually result in a larger net offtake of product. 
Grazing control -accompanied by range renovation, improved livestock
 

water, more efficient migration systems and other practices that
 

have often bQen recoaended clearly merit serious consideration. 

rnvesl'merts in struct-jr. r:hancin m;Jst clea-iy be accompanied by a 
major investment in education and training at all levels. 

Qn'.- ted Cro-->ivesi:ock ProductionS stems. Pastoral and 
agricultur..l enterprises are generally not integrated and have not 
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been crisidered 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 major portion of which could be used to produce forage 

for animal production during idle years without affecting subsequent
 

cereal production. 
Sheep have proven effective in similar environments
 

and production systems in Australia, western North America and the
 

highlands of Africa.
 

Intensive Production Systems. If sheep and goats and their
 

products were allowed to reach potential market prices, and the
 

same were true for cereal grains, a strong case could-be made for
 

highly intensive sheep production systems involving irrigated
 

pastures, harvested forages, supplemental cereal grain feeding and
 

even zero grazing confinement systems at the present time. 
 With the
 

long-range outlook for needed sheep Pnd goat meat in the region,
 

highly intensive production -stems that would permit both incre,.,sed 

animal numbers and increased productivity per unit may well be the
 

iajor hope for reducing potential trade deficits.
 

Stratified Production Systems. Most developed areas of the
 

world that demhand higher quality products than can be produced from
 

mar-inal range lands have evolved into specialized production systems-

i.e. producti;on 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 its productive life on the range. 
Some evidence
 
of stratification can already be seen 
in the area, but tradittonal
 
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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RECOMMENDATIONS
 

Sheep and goats, and their products of meat, milk and fiber,
 

clearly marit further development efforts in light of regional demand
 

and 	 potential trade deficits. It is also clear that changes must 

occur in traditional production systems and non-traditional production
 

systems merit further investigation. 
 The following general recommnenda

tions are divided into those related to government policy and those
 

related to technical improvements.
 

Government Thlicy
 

I..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 to 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 intervention in marketing could be coupled 

with production subs~ies, grazing control, development schemes, 

education proqrans, etc. 

4. 	The only other aIterna.ive available to countries with investment 

capitrI but i idequt.'., ntural resources to increase domestic 

p on''sn , ,e:n.s andeducti shieep goat production. 

The. auttorS of ...rortThi-; ;r', ..ware of sucr ,nves-tents in both 

doveloped and deve~jrir c ,'"ies 

Technical Improvements 

1. 	 Major mnwmi: .'n. ri,, r.. 'imJrovenet and range management 

research !,,,nd eduation progrnms are 'learly needed, but must be 

precluded ty 7-12atr trl of ranaelands use. 

2. 	 Maor : o,-n qi.n.. in sheep and.	 basis, 


goat 	 *jLurch,7 us-if; 	 . rnh,pri,- .sls should be placed on: 

a. 	 ua:Ion, 7,.r ,mn and , izat-ion of indigenous genetic 
": Or -r n , 'n" .nda mohair productIlion. 

b. 0-e f: " . crop-I ,vstcck product on systems, 

P&,;tur,..s., ;,arvesta: cere0l grain supplerentation, zero 

qr-azi nc(.... . f. cd'" .. etc. 

3. 	 Al .l o r r r,, ns l requi re major invest

m~ci-n,..i... , :"ojn * , - ." >h... r:search scientist, 

adrnizr;-,Ive, extension worlr._ and Producer levels. 
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ASIA AND ASIAN SUBCONTINENT
 



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 populationin
 

this region are 
subsistence cultivators and pastoralists than in any of
 

the developing regions of the world.
 

The total land area of this region is over 500 million hectares,
 

which contains approximately 20 percent of the world's human population.
 

To put this into perspective, Africa has six times the land 
area of the
 

Asian subcont-inen 
 yet has only 10 percent of the world"s people. The
 

pressure on the land 
resources by the increasing human population is
 

tremendous. Table I presents the i961-65 average and 1974 human and
 

animal 
populations -For the region, and their relative percentages to
 

1974 world totals. 

The human population of the region has increased approximately 30
 

percent dur-ing :he last 
10 years, while the increases in livestock
 

numbers have been far below this rate. 
 Probably the most overwhelming
 

statistic for 1.:,e region theis huge cattle population of India, which 

is essentiallv non-productive in tennTs of meat production. The huge
 

amount of feed 1-zSources required maintain cattle wouldto these make a 

substandial difference in ";7ood supply if c. e resources were divert.ed toward 

small r7;her,, : The is s-o,.:-ion.son1e indicat on that the num,ber of 

c±ma:easinqe, rZ.Iher han increasinc as the szatistics 

Indicate. The :he. major- livestock species in the region is the buffalu, 
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Table 1. Human and Animal Populations in the Asian Subcontinent, and Their

Percentage of World Totals.
 

Number 
Percent 
Percent of Livestock


1.951-65 1974 Change World Total Per Human 

(O) (000) 
 No.
 
Humans 
 595,577 774,24? 
 30.0 19.8
 

Cattle 
 216,325 229,337 6.0 
 19.5 .30
 
Sheep 72,7'9 78,066 7.4 7.6 .10 
Goats 8&,2.49 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
 

F/O P'roducticn Yearbook, 1.974 
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which is the most important source of farm power in the 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 rppid 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 approximately 4 million goats and 17 million sheep. 
The subcontinent
 

contains approximately 25 percent of the world's goats. 
 Althoqgh 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. 
 Sheep are the principal livestock species
 

for nomadic and transhumant pastoralists in Afghanistan and Pakistan and,
 

due to their importance to thcse people, probably are better managed than
 

in the smallholder 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 slaughtered annually and production of meat per head
 

for coats in the region exceed world averages. 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 decoiving, since government estimates were based on only
 

approximately !0 percent nf the goats in India being milked. 
 Unofficial
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Table 2. Productivity of Sheep and Goats in the Asian Subcontinent in 
L974.
 

No. 
 % Meat Milk
Area Wool
Animals Slaughtered Per Head Per Head 
 Per Head
 

(CO) 
 kg./yr. kg./yr. ky./yr. 

Sheep 

India 40,.000 31.9 2.9 - 0.9 
Rest of Region 38,06 31.8 3.9 13.4 1.4
 

Goats 

India 69,000 42.8 
 3.9 9.9 -

Rest of Region 29,.335 34.8 3.9 37.2
 

FAO Production Yearbook, 197. 
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estimates are that milk production From goats is rapidly increasing in
 

India, with approximately 20 percent of the goats being milked (Sengar,
 

1976). Since almost all 
goat's milk is consumed locally, any milk produc

tion data can only be classified at best as an 
estTiate.
 

The four principal 
range types within the ecozones of the region are
 

the tropical savannahs, tropical forests, 
desert bush and temporate
 

mountains and foo~nills. 
 Much of India falls into the classification of
 

tropical savannah, Jth rainfall 
from 250 nm to 1500 mm. Tropical forests
 

in the southern peninsula are limited, with many areas that once would
 

have fit this classification having bean cleared and put under intensive
 

crop production. The desert bush zone 
ranges from the northeast plains of
 

India thrcugh Pakistan and Afghanistan, with variation from sub-tropical 
in
 

the southern part to temperate desert in the north. 
 The Himalayas and
 

other mountain ranges border the entire region on 
the east.
 

Sheep and goats are 
produced in the subcontinent under nomadic, trans

humant and sedentary production systems (Turner es al., 
1973). The 

migratory -;locks exist in .hose areas where vegetation is scarce and/or
 

seasonal due to 
climate. The sedentary flocks are generally associated 

with a,-riculkural areas an' cwned by bo rh farmers and landless producers.
 

A discussion or 
 Ir"duc
n in the 
region is, therefore, most appropriate on
 
the bas-is of vac roa r-ange classifications that dictate the production
 

systems TIese :!re-c 
 tropicaI savannah/tropical forest zones 
and the
 

desert bus;/teme:-ne mountain zones.
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HU lPr TP CL SAVA NAHS AND FORESTS 
the tropica! 'sa,.nl'Ih and f -r '

Tahr~st 
 includes 
a major portion of 

India an lad.h d.a. ..a sr.al? ocrtion of Pakistan. As stated 

previously, I 7C - j..i-!nCLS from n -r deert 250 MM 	 to 

2500,.. exrt.Me souh rr zrlin us' where the limited areas of 

i r~' : ...2. d tropicai sawrnabs, as discussed 

. . ~..sr. ........ :,. 
 r7.t 	annual r-a nai ' The only areas 

.,.... u.i s u....! oduction are 

to :'.vre 	 '>n . "r a'd .r intensivleIy cu I-'vated. 

5 1..,ti a.31./ 1i ,f .q ,-rbi alnd in the a.c,,: that has adequate 
rainfall is irvel; ctivated n ern, of l'vsto:' production, 

.ra ~ e,.. -ieni r'tsurce is ut". The question 
in t,,s rec o.' ri f K,,. -'>0 F- ' , ( 'rIjr 'r ti ,i ( nutrient 

..,~-,-,IosC 	 .. - o. 	 t e-.,.: n l (. ,.e'deas 4Ve5l ow 
to-. ,s e . ui: fnt sources into more productive lvesock 

In 	 CUI t',r-ra2:y acce7ta,2l manner. The 20most2 ercent of the 
,I .. -20und 
 Ca 

S, roid'e rel tivEly little to the 
di "; '-mn ,cd-"... su;po :. !t 	i; recognized that perha.ps 5-10 percent of 

•h~ 	 s cat~.'i....~o fl.. v l!, ,cr approximaIely '.0 percent may be 

tiII OI n r.:. or over 100 million ,:attf. that 

CT would e 
expect'd in other re,.ion. o' ::he world. The amount of nu:rierts required 

. . .s
's "amolyespecially 

~h.0 7:a f-. :;9noy a. . - fcrw 	 e:he ruman c- a io4r is considered. 
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Livestock Production Systems
 

iL the high rainfall area (above 800 nrn 
rainfall), livestock are
 

generally owned by sedentary farmers arid 
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),
 

while s-,,entary -focksare 
normally 2 to 10 head with occasional flocks of
 

50 head or larger.
 

The principal 
breeds of sheep found in the high rainfall area are
 

the Nellore and Mandya, which are non-woo,- or hair breeds for meet produc
tion (Turner et al., 1973). 
 The Sonadi and Malpura, which are primarily
 

carpet wool 
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, 1976). Introduced dairy goat
 

breeds such as 
the Saanen, Alpine, Toggenburg and Anglo-Nubian are increas

ingly popular.
 

Mishra (1976) 
described the breeds of goats in India, their productivity
 

and reconended management practices. 
 The Jamnapari breed of goats has
 
been one of the most widely used geneCic 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 icng penduiCus ears, are tall and leggy with mature males
 

averaging 96 
cm aid mature females averaging 82 cm at the withers, and 
are 

heavy with matur. males averaging 20 macurekg and females 50 kg. Th 
average m1k %-IE d is 1 K/Vday with iacaticn iengn of 200 to 270 days and 
practica]i'y no sL;pplmen:ai concentrace feeds. Under improved conditions 
yields of up to 400 to 500 K nave been achieveo. Kiddi-ng rates avw.-age 1.5 

kids er doe. 



The Beetal 
breed is intermediate in size between the Jamnapari and
 
Barbari breeds, with 
milk yields similar to the JamnapEri. 
 The Barbari
are callcd 
 .
 ..
d teat- L' of rIndia. Miature females will weigh 25-.30 kg 

..... g, with wither heights averaging 55 cm for females 
and cm r maes :*'vrk yields of 100 to 200 kg are expected, depending onavail e ;eed. ]'hey are mere prolific, averacina 2 kids per doe, and will 
kid at leas 
 .:ies i two years. 
 The breed is 8,7so considered well
 

dapted i stall fe'edin and graz Ing in or near villages and cities. 
 The
 
6en T , eP: wiQ h iS d,.var -eat-type goat in lndia, is also considered
 
hi giy prol ific (2-3 kid'S er cc'e and very hady.
 

°4 ", ... , .. ....
. ..... F--und in a, wide 
....
... 
 iide range of production
 

and acro-c-or::ins 
1n.ri976).- These range from carefully 

... .. ..-.. , 2 to 5 head stll.fed- systems, tether-Ina ,er 
systens in or nrar v-iages and 

citI.. Lan ess"C airr rr S on a( omni n- share of the ocats. They
wil uTly 
 .k..e c.c ..... ; .1... to ,'he "ir~ds when they work, 
tet-her t.he anc rads'( e_ cr ,anals, and col iect unwanted ,eeds or cropes -, .. Coatts, . . they work. The are taken home 

i.Y. 

,.,r sy--eme Is continuous 

C C~ YfF"el, r, :,:! I :O th :~~ .. ct. 'e, ,'2 "e: ..... t ;'f!' C,"r"7". "hi" feed tO~ ca cr m 

farme-r,; and ... Qs aoat_ are vr 1 o both 
.u....... 
 .......... 
 r... ; -The asseand Oe san-. This agro2y ne s r"C ... .. a aTarncci t::a -m. . 

..... " a -I- identifying specifict ....- The system is ext-remel"v difficult. 
AIL ah<n ,ive!- - c . "0, , r 
.l.... .....-7 c- dCes produci',q 7 or 4 kids and 200 to dO0 

litrs of m annua"1 doyes no: sound i i',I an ;,uortant production system 
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it is vital 
to the survival and economic security of millions of families
 

in the subcontinent. 
Diversion of feed resources 
to this system, along
 

with organized technology iiputs and marketing systims, could go a long
 
way to alleviating hunger and improving the 
agro-econornic system. A
 
10 percent reduct:ion in the cattle 
herd of India, for example, would permit
 

about a 100 percentL 
increase in the milk and meat production from goats.
 

This w-culd 
come from both increased productivity of existing goats due to 
improved rnutriticon &nri di-jionai 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 

to develop vtra-ee-ies to aile,.,iae -.he problems creaed by the huge popula

tion of7 zhe re'&livey 1cw-produc:i!e JSE of Cattle, and tne resulting 

critic~l proliem of szarce nuzrients cnat restIct.s produc..vity of 
existing heras and flocks. The constraints listed in this section are 
discussed ur~er eneral cateocries of socio-politicai, economic and tech

nological cc r s and are not ,'iecesarily in order of importance. 

Socic-o-- ical --... 

1. The ns togrease costrainr improved food production from i ives-tock 

-u:ic entin the -t:r, is the z:remendcus rum.7er of catt!e -haz are used 

C.... lSo r'C :E 2-r7 d h Muan r, zcricna consu-lpticn. The 

cu ILLjr~ ,e rcc,,,zecro> ~s . u nCe Probem of how to remedy 

the s tua .i-, persi St



- -

?.. 
 Planners, government officials and development agencies generally do
 

not recocnize the importance of sheep and coats to subsistence
 

producers, nco" teir potential for comrmercial production. This
 

montlitv was o -hriow .haz Pakistan officials were persuaded to 

legislate an expna.:.in rogram for goats. The failure to recognize 

that th.... ... ,, effect of several complex problemsrwa the 

ra.rhe', than c , pr-oblen still prevails in much of the 

.... ~a . <,,,-. ..bcut 1i.,,,tock production in the subcontinent. 

3. 	 Sheeo zrcc ' : - cenerally near the bottcm of the 

social sczlpe. r'" , lewhich serve them, such as extension 

Econcmic anm Market!:: Ccntraints" 

.[ . 
I 

- . rd c ~ -- ,-.. in this region are used 
for 	 . .s;CJ. -2-,.. ',, cmc * nal1 'IsiS quite di Fficult. 

-,2. 	 Theep d ,'.:; or,.,/ - , t-rc.h traders, with 

.... .. 7 1! t.. a i_ ,l i .. - r t . 

e&f-For-, 	 to 1r 7rz3. 	 N;o n~& r ,li-0 marketng for goat's 

mil. 4 t use to local or home consumption (Singh 

en;:. ra~rc 	.; 2.'.AZ
 

'cr', sI. 	 :,.,..' .ut< tori%' the major constraint to increasing sheep and 

wih2. 	 , -2, w -h,-n ;'iuc% conetic imorovemen t iS extreW, ely 

VI -1.0
 

http:expna.:.in


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.
 

Potential Role of Sheep and Goats
 

Within the humid tropical 
savannahs of India, the greatest opportunity
 

appears to 
be in increasing both number and productivit., of dairy goats
 

(Sengar, 1976). There 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 extension services. 
 All that is needed is a coordinated
 

effort that is adequately supported.
 

2. 	 With the urgent needs for increased milk production, a smal~holder 

milk marketing scheme for goat's milk similar to those that have 

proven successful 
for dairy cattle and buffaloes should be tested.
 

It should be remembered haz the success of these programs was their 

integration with a total program including credit, veterinary and
 

extension services, etc.
 

3. 	 The improved b.e ding stock required for a successful program must
 

be developed under large covernment or cooperative schemes, since 

the smallho! er car rot develop these resources by himself. 

rc.a.bl 1_E rtest cppor,.unity for mprovi ng sheep production is 

with n .he >,"er micrar.ory fCc.ks within the tropical savannahs (Turner 

e.t a!.. 1073). The pro,.'-s1cn of veterinory and extension services and 
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improved breeding stock from central herds could greatly increase the
 

productivity of existing fl-oc,,s. 
 However, this is dependent on the develop

ment-of pasture improvement and other programs that would increase the
 

nutrient resources available for production. 

ARID SAVANNAHS, DESERT SHRUB AND TEMPERATE HIGHLANOS 

The reason for discussing these diverse range types together is that
 

the prjducTi Systems -t-11 i ln.g t.iem are closely integrated. Migratory 

f-locks , both neradic Ca ,1'.sj tr '1 rt, spe:f71I the cooler part of the year 

graz fng dasert .- Yavrina.hvnd , I mr.Ye Intor.-n- tih er the mountains 

cr ddurnC triods. . . ...... rn part of the Indian desert and 

-
arid arnah r F "r, " o -P.y t:!- intc the, south cropping areas 

to ti,li : crop anv,.:. res :a.',s unharvest ed Fe-ds E n-ta l al 1 productioned .fad.e s 'sn~a l1 1-1vs 
sy.s •7~1f t rear'-. r-"' y L. ke ad;.tamve oF widly scattered 

: a r s ;7.f 2 a.n r . ',,ae u '"C 

e.n,or th an a o rnd an.6 s uth Paksta-n re prsent a large 

desert are. knun.', th 1ndi d This .,re,. Is separated from the 

arid la rdcs a- ,VKuschan,,..,, .c-, h Founaji range and is bordered 

ni a ... .. w. ce ner exx..e..d 1400 m in 

h, ... 'l: .beow30rK0 ,n in the arid 

IowIndS. Cc r........... :, ' - use of the hot arid d(esert 

ri.or- ;
r-i on.7, -ith "'n, - n':. h. iiands ocrnnina iniate spring. 

Rai-1 falls mainly in S.1riemr r d early auum,,n.
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Livestock Production Systems
 

Sheep and goats are clearly the more important in this area than
 

cattle. Although it was impossible to separate small ruminant and cattle
 

numbers for this area of India, the numbers of Afghanistan and Pakistan
 

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.
 

Approximately 40 percent of India's sheep are inthese range areas.
 

With minor exceptions around cities and villages in higher rainfall
 

or irrigated areas, 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 either
 

back to fall -oothill ranges or into cropping areas to 
graze crop residues
 

or unharvested crops in marginal 
areas.
 

The majority of the migratory herders would be more properly
 

classified as transhumants (McArthur, et al., 1976). These groups will
 

have one or more settled bases in their traditional sumner and winter
 

grazing areds, and may also have areas where they will cultivate some
 

crops along their migratory routes. Transhumant herders may also be
 

fully integrated in certain areas with settled agricultural villages,
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with a few persons takinrg the village flocks to mountain pastures in the 

early summer. Nomadic traders and laborers also follow the flocks along 

their migratory rcte,. These grouns generally do not recognize 

national boundari-es and r-reiy benefit frmr government services. 

&eariv importa!nt 


the& r k 


L~iwcstock -re -, mo.st sector of the agricultural 

economy in ...... -M, ! V7 C. L,',s-,, products account for 

approxiirctelv 20 nercc-n- o -; th.e orss natIonal product and 30 percent 

of .h7 , .. ..... ao ,2 arhi n th,? livestock sector,s.,. 


2 '.. . -, ,1 , .rc rt incomve in Afqhanlstan. 

-ata ,o:l... . .. .......s r-2 for thenc.. si.t. -res arid 

r....-,,.-Tcr
i:,an Cn, .,.ndi_., but the relative 

0 h.q ... s a-_, . .. similar to Afthanistan. 

,ri7.r171 ,h- .. , . . 7, "hough than r 

aoo.r - to te cc,-s;r- ".: . , -.c, g mn st types. The 

ri.eor rj U p , S U'C .., .. ... . , ,,,er quality coarse 

woo - -.. es, .:a.< e oo ni"ve finer woolr cco -. .'- bree: t',es 

~-~e~ jr~ ''ii :~~. 0al n the~~;:Zr_-I 01 Tv!i ~re~fui 

T! -,- c....",..........c,a' ..or coarse7 ,io1 ) and 11agra (good 

7, .... i IM. 4,,hHimalayan 

.z'i . . :,-) ..... nY0 .T.h,.ia 07 Corredaias from 

Au'" a , ;.le, .Ile ".he- !'2r -,dJ,,.CcI breeds fromiad oaes 
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other areas are known to have been made. Emphasis in India for these 

ecozones is to improve wool production. The other important breed resource 

in the area is 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 short.ge of
 

feed resources, which forces the migra.ory production systems 
 that make 

it extremely difficult to provide government programs and services to 

producers. Several of the constraints previously discussed aie of equal 

importance to this region, but will not 	be repeated in detail. 

Socio-Policic-nl Constrain-s: 

1. 	 The migratory nature of production systems creates problems in 

providing gove>mirhent assistance. At the s&iie time, producers iri 

these areaS are generly suspicious of government intervention 

and often do not recognize geo-politicai boundaries or authorities. 

2. 	Tic image of Sheep and goat producers in India is generally low and
 

their P-n1-,1c.nt,.s is remote. As a result of
 

tn.eSe anc cz,"er niere -. is oftan a tendency of government 

pian,se, gnore.. .: em 	 in lieu of more pressing local prnblems. 

Economic anc Mar e .inr Ccr.s:rdir:-

I. 	 Or~anized ,a-K:qa;ey/ is limited arid poorly structured in the 

region. !",I G y jor ef-Fcr s have seen in the 	 area of wool 

'
m'a n ., a r-s' r acr' traders are often the primary 

ern;>rec :es 

2. 	 Gove.ni-;etnxor: 	:a,'eicn ":c ricinrc po'i:y often results 

in lcwer pr',c.e -r prccuces I.e to the urgent need for foreign 

e^"n~erM: 
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objectives of the Herat Development Project in Afghanistan are structured 

along those lines.
 

RECOMMENDATIONS
 

The most important single recommendation for the Asian subcontinent
 
is for government planners and Policy-makers to place the importance of
 
sheep and goats 
into proper perspective. 
This 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
 
importance of sheep to the total economy of the arid range and temperate
 
highlands ar~as. 
 The major contribution of sheep prQduction to the gross
 
national product and export earnings of Afghanistan is clearly an example.
 

General Recommendations
 

Certain general recommendations can 
be made that apply to all countries
 
and ecozones within the region. 
The first of t-hese 4s 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 small rninant needs to 
be viewed as an integral part of
 

smallholder crop-livestock production systems, rather than as
 
an unique input to 
the ecosystem. 
The intens-ive land utiliza
tion by smailholder agriculture in the humid tropics almost
 
dictates the integration of livestock into the system to utilize
 
residues, weeas, crop inters:ices, etc. 
 The small land holdings
 

further al,,rost 
reszricts efficient productive use to small
 
ruminants. 
 This concepnt deserves thorough consideration, analysis,
 

testing and suppr-t 
'in ntegrated researcn Programs.
 

VI-17
 



2. The market infrastructure for efficient and equitable transfer of
 
products from producer to 
consumer are essentially non-existent for
 
small ruminants. 
 The only possible exception are linited efforts 
to organize wool rna-keting and pelts Karakulfrom sheep. This must 
receive high priority for sufficient producer incentives to encourage
 
implemnnat-io of desired technology and thus meet country goals for 

production. 

3. Developrnint sciheres oianned or beirlg implemented in the region are 
often oidjimeronal improve wool 


provin.c or st..t 


n- production in a given 

..... .uci:ion of better wool producing breeds). 
While the goae of su.&h Pa proogrm Is worthy, the one-dimensional 
effort of br,-d i i'-r i on into the s,,s wi Ikely fa11 with
out: coordinated e-fort-s in credit services, nutrition programs,veterinaryveteri ..... rd ....... th services, extensionjon S""a
serv,i makeinn, en ce5, marketing
 

programs, , 
 The ,rimary foundation for all development programs 
should be th 'iros of. t.c- tz.et population, and their effective 
inputs into the piannnc and .irplementationprocesses. 

SpRe Fic P mcoiendz..cins 

Several existir!grojct could be endorsed or new projects recommended. 
However, for the ouroo -s of this report, twio areproje:ts emphasized 
ax rnresent'tlve oF the t~vo o- Coordinated effort: needed in small 
ruminant develmert prajects 7'or the re.ion These should be viewed
 
as rRlr spec!, c' ci es of .i.t-sa were emphasized in the 

Goat's Mi1k Marketina in India 

india has Pioneered the develocmnt ,f smallholder milk marketing 



schemes from -attle and buffaloes. 
 Several dairy cooperatives ha.'e been
 
developed and are successfully operating, but not without several years of 
h&rd work to develop the total program needs. Alt.iough the primary thrust 
of these schemes is to assemble, purchase, process and transport milk from 
producer to corisumer, their success has related to total program inputs 
such as smallhfolder organifzation, veterinary and extension services, 
producer credit. ca.sh pawnents, v441 iingness to accept small
 
quantitities of milk, 
 arti icial insemination, etc.. 

With the growing imortance and tremendous potential of dairy goats 
for- smailholder farmers and landless producers, a cooperative scheme for
 
milK marketing from 
cairy co8-azs merits serious consideration. This
 
milk mardeting 
 scheme could ei-ther be incorporated into one of the current 
dairy marketing coaperat ves or Qeveloped separately. The following steps
 

should be a part of this pr-oje-. 

1. DeterminatJon of the specific mostarea where the project is 


feasibIe. This 
 ShouId 1nciude an analysis of whether an 
inderendernc 
 v ., schoie or incorporation into an
 
Exis-ting cairy oocper-irive is che most fea~ible approach.
 

2. Develop zhe tozal 
package - assembly points, pricing policy,
 

creit zervicas, 
 breedIiq sCock, veterinary and extension 

service etc. 

3. An implementa-tion plan and schedule. 

Herat Oevelopinen P/o-jOec: - Afghanistan 

The Hera, . evecpme r-cPio]c in Afgiianistan is one of "he first 

major efforts in -n regiocn Zo Improve condijions for migratory producers. 
The total ,rro . F nies ".., a] oponenz:;the from crediC to services 
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and marketing that are essential for such a 
development scheme. The
 
major constraints at this point appear to be inadequate research and
 
training support services to &ssure appropriate technology development
 

for the project. 

Similar projects, with the full complement of support services, 
are clearly needed throughout the arid and temperate highland regions of 

the subcontinent. 
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SHEEP AND GOAT PRODUCTION IN SOUTHEAST ASIA
 

The countries included in this region for this report are the
 

Phillipines, Indonesia, Malaysi-a, Thailand, Laos, Cambodia, Vietnam and
 

Bura. Countries visited as a part of this study were the Phillipines,
 

Indonesia and Malaysia.
 

The entire 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 significant portion of the tropical forests have 

been cleared over the centuries resultini in cleared hillsides, valleys and 

alluvial plains or deltas. In so'.; limited areas where mountain shadows 

restrict rainfall, the range ecotype approaches woodland shrub. 

Over 80 percent of the region exceeds 1500"mm annual rainfall, with
 

amounts exceedin g 8,000 run in parts o, the dense tropical forests. The
 

climate of the area :-n 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) short dry season
 

(1-3 months) and a period of maximum rain; and (4) two pronounced sc-,sons,
 

wet and dry, with the dry season lasting 3-5 months.
 

Temperatvrre variations are slight i. he lowlands (sea level to 

300 meters elevation), with terrpe, atures ranging from 230C to 320C 

(Tillman, IS76). The range in te.mperacu,-es increase at higher elevations, 

and as the ciscance from the equator increases. 

Agriculture is zhe dominant enterprise .or the people of the region.
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Hutasoit (L974) estimated that over 65% of the oeople of Indonesia are 

dependent on agriculture for their livelihood, while Rumich 
(196i) 

estimilted that the percen age engaged in agriculture exceeded 80 percent 

in thr-Phliliunes. Es"entially all land under cultivation is intensively 

cropped, with the principal crops being rice (which is the staple food), 

corn, vegetables, fruits,, scybeans, cassava, peanuts, cocoa, coffee, 

tza 2nd coora. Croo :roducti n is very intensive, with double and triple 

croppinc annualy: .. ,ro rairif. ll and Irrigation peiTit. Smallholder
 

sub'sstenc, 
 ;or ltur. is thp norm In the intensive cropping areas, with 

population d ,-inc nrrrnq tne hihest in the world for agricultural 

a~raa: in t"ee r' ons. (utasoit, 974). The exceptions to subsistence 

agri.c.lture ar, cc ,n areas where large plantations cultivate crops such 

as rubber, o! 2.m, coconut. sugar cane, pineapple, coffee, tea, copra, 

etc. 

The total l,'dd area -.if this recio n is approximately 00 million 

hectares, Tne human population was estimated at near 310 million, which 

was 7.9% of the world's Pooj iation in 1974. Various sources have estimated
 

ttat approximately P0% of h'.oQu'tion., of the region lives on no more 

than 301 of the lard. a'ea. cO...ton densities, for example, on the 

islands of Java, a LombokMadur., and in Indonesia exceed 600 people 

7(llr-..7/-T I1 presents the ' -65 average and 1974 

human p.ulatons andand ani.... for the region, their relative percentages 

to 197-/ wo rd toC . 

The human population of tie region Increased approximately 35 percent 

during the last 10 vears. Increases in livestock numbrs are far below 

this rate, with sheeo numbers actually declining during the period. The 



Table 1. 	Human and Animal Populations in Southeast Asia, and Their
 
Percentage of World Totals.
 

Number
 
Percent Percent of Livestock
 

1961-65 1974 Change World Total Per Human 

(000) (000) % "No. 

Humans 223,705 309,597 38.4 7.9 

Cattle 21,279 24,103 13.3 2.0 .08 

Sheep 3,732 3,571 -4.3 0.3 .01 

Goats 8,990 10,017 11.4 2.5 .03
 

Buffalo 17,802 18,968 6.5 14.6' .06
 

Horses, Mules, Asses 1,194 1,346 12.7 1.1 .004
 

FAO Production Yejrbook. 1974. 
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data in Table I clearly show that livestock are not a major component of
 

the agriCu tur_.i .'Ystem. Numbers of livestock per human are the lowest 

for any of I'-,..voping reqions of the world. The consumption of protein. 

frcm I ."k . .---,ca therefore quite low.Is 

,uby,. .o , ,,stimztes the consumption of protein from animal 

sour=,, _.e grams per day, which is less than one-half of
 

tie proJc':'r of rnms per day. This translates into less
 

than 3 ko mea.t ,:-i ,rie 5 iter of milk annual per capita consumption.
 

MU, r .V," ..hc principal factor limiting consumption is 

711y,,,ca sL!. ,. m4, consumption is clearly not very high for 

thn regcn, i7!, ._of powdered milk into the region are increasing 

dramrAt ca v ( -, 174, 

Most of h /,,,stock in the recion are found in the densely populated 

areas . _az:oi (tI3Q74). _xo.rple, estimates -54% of the cattle in.. for that 

Indonesia ar- onc i islnrd of Java. Tillman (1976) states that about 53, 

of thi combined pou....or, of cattle and buffaloes are used for draught 

Purpoe. Si4c.-e,' -.re usual-ly at least two years old before used for 

plowing, :his r. that orcbi:Itby another 25" of the herd is coritted to 

u-ue -For drauq!--t.,: ,'.7t)estimates that there are only 55,000 

dairy rows ir; - ard mcW: are Ica-ted near the larger cities. It 

is not clear ,,>i-.t'e 7ow 7eveal of milk production is due to low demand 

-411 lr-r 'y'<- . ....-or r-auaht animatls and the diversion of limitled 

resources to ,- pr';ducticn of cattle and buffalo for draught purposes. 

The ;", -:or ,,o 7cr. esder .-oul 6 succest thecmil". the latter case as 

approri22 ex1'aion. This will likely c.nt,'nue, as sources in the 
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government of Indonesia project a need for a 50% increase in draught
 

animals during the next decade.
 

The productivity of sfeep and goats in the region are presented in
 

Table 2. The numbers for 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.
 

No. % Meat Milk - WoolArea Animals Slauqhtered Per Head Per Head 
 Per Head
 

(000) % kg./yr. kg./yr. 
 kg./yr.
 

Sheep

Indonesia 
 3,223 32.1 3.1 
 -Rest of Region 
 318 43.4 5.7 
 - 0.8
 

Goats
 
Indonesia 
 7,468 35.8 
 4.0 -
Rest of Region 2,549 

3.6 

32.3 4.3 
 4.0 . 

FAO Production Yearbook. 1974.
 

approximately 75 percent of the goats found in the region. 
Although the
 
percent 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 sheep 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 governrments ireadily acknowledge that the above data on numbers and
 
productivit:1 are estimates, as 
in-depth sector surveys and inventories
 
have never been conduczed for sheep and goats. 
 Rumich (1967, 1968) insists
 

that goat numbers 
in the region are grossly underestimated, and that
 

VI-27
 



productivity is much higher than the statistics 
indicate.
 

Livestock Production Systems 

Lvetock production in the re.gion is clearly tied to subsistence
 

agricu.lture. As stated previously, 
 the principal role of cattle and 

buffalo in the reqion is thQ provision of draught power. Goats and sheep 

are secondary aqricultura, enterprises for smallholder crop producers, 

but iT-ve an fmportant: niche in the subsistence obiectives of the smellholdr" . X,',bY-Lr,.,,. L'.,,f., (7,,74) 
.o'dr.
~-, ~74,,a.es that efforts to consider livestock pro

duction as oth.r , a subsisterce enterprise will -likely fail, and 

that government progr-am s must view the farmer as producer and- consumer. 

Sheep and 
 oa.: Production systems are based on the type of agriculture 
practiced (Rumtch, 1967). TF double cropping is practiced through 

itHga.tion, , oes--,s i rur-i- arts ara e-neral y raised in confinement. 

When dryland cul ?......d Tl l,, durnr-g the dry season is practiced, 

then the smal 1 rumina . - .... grazed throughout much of the year. 

A few cormercial cc(- drs are known exis, in the and livestockto area, 

dealers can 
 L-_-o~loud with larger (50-00 herds; however, 

these. reqlresent a ,,y mali portion of small ruminant numbers. 

rcatd cro.p-n th . int s iv or 'i, areas , herds of 2-10 goats are' 

'confined in sheds or car=s that are generally either d part of or, near 

the family hom,-. Thcten- &re usualiy elieva-ted and forages are cut and 

carried to the aninals f r ccnsmezlon. Coarser feedstuffs such as coarse 

r sse, le~a-s.a~s ~ ar.d et croo and tree area~m ' _r leaves 

1the 2S-CaOt7ri,1c-lsouc o d. the primary produc t of ''he 

sstemr., with ma nure : h - Imor-.an. by-products. Milk is rarely 

VI-23
 

http:Imor-.an


produced for other than local consumption; however, Rumich (1967) cites
 

the case of a comnercial 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 cultivation is practiced and a iiarked dry
 

season occurs, goats and sheep will graze the fields during the fallow
 

season and roadsides and crop interstices during the cropping season.
 

Animals roam free or are loose herded by children during the fallow season 

and are closely herded, tethered or confined during the cropping season.
 

Herds oF 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 of goats is in or near villages, where goats can be
 

seen grazing roadsides, vacant lots, ditches, vegetable growing areas, etc.
 

Animals are penned at night in all of these systems.
 

According to Rumich (1967, 1963) mating is generally uncontrolled and 

castration is unconrmon, zhus limiting the amount of selection practiced. 

Lambing and kidding :end to be year around with no seasonal peak dist-ribu-. 

tions. Two lambinqs or kidairs every 12 to 15 months are not uncomnon, 

with ewes averaging !.0 to 1.5 lambs per lambing and goats averaging 1.5 to 

2.0 kids per kidding. Triplets are nor uncorrmion in both species.
 

Regardless of the production systemn, the major problem in livestock 

production in the reqion is genera.ly accEp-ed as chr" .vc nutriticnal 

stress. This general ,' is ssciatc with severe uncernutrition during the 

dry season in ce.,ain areas ,nr- .r :heFi. cr.p i;n:g season in areas where 

every parcel of land is intensively croppec. Many rargirl areas are now 

V1-29
 

http:genera.ly


<Z,
 

being cropped due to population pressure and are further restricting land 

available for livestock production. Goats generally appear to be in
 

b tter ccd.,Von n.,iother livestock species, although it is not known 

whether this is due to their hardiness or due to favored treatment by their 

owners.
 

Shac"I are eily .h type withpen-" of hzi"r limited production of 

coar-o carn..t wc-., f have mvdium orr'tcst heep a fat tail fat rump 

and ar.,* n :--rTy i a s reed type,. The breed types tend to be. 

mu" ,.,.K . -'.., ""._e. weiching. 20 to 30 kg. and mature 

.... nc'.., .. .- No en,:e could be found of selection programs 

or brnd intraducions 1,i the re".-Kon. Soeculation is that the sheep breed 

'types in :t-, rc.'ic Tc..- ... fr"- . , centuries ago from China, 

Monqolia and ether -,,,is of Asia. 

. '_ rai' ar . ceneral ly classed as "indigenous" and are 

known to Ki.ve "- n the 1.rea for over 1000 years. The major breed 

grcur, is tln,ii: ,. ," " , , "ur. . ouahoui .ndoesia and Malaysia, with 

th ,M90ats '->nn-- a.1 broac/ breed. Rumichalso r-sp_-mb-,ing th"s 

....... . .. ..,,, .. i. nv. ... -.,. _ br,,... r I."atively small with an 

.:, ,. ". *rvs''s mu-e wri 30 kg. Color 

ran- ... ,"" ; .t..'-. o . ',"" ;s-' c>.tions brown, black and white. 

he " . ' , O . 'v~r ",',- .,,. most varied envi on,,,eta conditions 

an pC 7 S :7s 'u-,h., -- i to 7 months with firstu C 'I 'S . , P3 

.par,'uri:-Icn at", roo itl s of al , Tw;ns are. cormson and triplets are 

,frequently ,rCoc:' r714- l', ; .. n iis not normally adequate to 

raise t.. . .. 
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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 pnoducers. 
 Some small scale dairies are using
 

the Jamunapari breed. 
 Rumich (1967) states that the influence'of the
 

Jamunapari breed has spread rapidly throuqhout Indonesia. The Jamunapari.
 

x Kambing Katjang cross, referred to as the "Etawah" in Indonesia, has
 

spread throughout the country and is increasingly popular.
 

Other breeds in Indonesia 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 Bali and produces a special hair prized by local
 

fishermen for artificial 
lures. There is evidence in the Phillipines of
 

Spanish importations of goats into the regiJn in the 1500's (Rumich, 19681.
 

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
 

Ti;e pressing problems of human population pressure, industrial develop

ment and increasing staple fuod production have taken priority over emphasis
 

on livestock production. As 
a result, little is known about the constraints
 

to production and potential 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 cons:raint is the almost total 
lack of production and 

market damend ata on which planners can base development decisions. 

There is a sincere desire on the part of governments to develop
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procrams consistent with smallholder desires and needs, but
 

this 	is extremely difficult when the view of smallholders
 

toward sheep and oats 
Is not understood and, as a result, 

.,Ias not been considered in the planning process. 

Economic and Market-nConstraints: 

1. 	 The mnjor us.? of s and coat products is for producer
 

subsistence or 
loca' consumption, thus economic analysis of 
,price 	.ar de:; , 4xtr-meiv cfficult. Mubyarto (1974) 

reportd T cc a.,ti; cy of damand values for animal 

products of i -..ndonesia, which indicates that animal 

products7ray b luxury .'tems.
 

2. 	Marke~in: c;Cs fFor 
th 	 smnai1 producer are generally very high 
,
.wherT 	aim, ,o
.. 
 ,,fr .x.ort
beyond the local region. 

Mubyarto 9- ia,in reported that farrmers receive 

l ess tha n 0 : c ,2 y .,4a 
 Imai v'lue paid by retailers. 

Th r,,.;t s n.. dc 177adr-;7,-	 dde.n od rs and shippers. 

3. 	 Ad, ins ...." e' c.-dc,: to , 'szerce smaliholders is difficult 

at be t, C7- d ha-s r-?_ ,!o f ... a.vailab'e to the livestock. o)... 


porduc'.,c otSIcnr '-itan for the purchase of draught animals. 

T'echno cicocril 'e""... "T 

1. 	 Cometiton ,,;-.rd r'?:ources for crop production versus animal 

pIcnc i2wit4--in the 7ivestock sector for the 
scarc . .. avai e or :rodutction, esulits in a major 

,imi-a.io,, c1c dcii u on oie;a'.:il. 1fel1and Rolinson (1973) 

sueqy- . that e over, 'lEO ,C00 o-ns of rice bran, fee" 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. 
 Animal health and disease problems are serious constraints. Although 

exa'ct mortality data are not available, the gap between stated levels 

of reproduction and offtake rates indicates high mortality rates. 

The nmxst serious problems are respiratory diseases, internal 
parasites
 

and fooL and mouth 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 personnel, (3) poor ccannunications, and (4) high operational
 

Costs of delivery to smallholder producers.
 

3. The lack of castration, 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 officials and researchers
 

that smaliholder producers view their potential 
as more important than
 

past conventional wisdom, but developing programs to sattsfy this producer
 

interest is frustrating with the current knowledge base.
 

There is
a lot of interest in the region, particularly in Indonesia
 

and the Phillipines, in "new lands" development and smallholder farmer
 

transmigration schemes from tensely populated 
areas to less populated areas.
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Interest has been expressed by government officials cn the potential role 

of .;mall r!in.nt5 iI the_!e schemes. This merits further consideration, 

but a"; n7c r2 f'n-,ix, d on production systems, marketingcata 

prmgremis, d- mand, v ; r..reoui rements, technical inputs, etc. 

Ther! 'n",I c":,. '_sj- among t-hosr, research scientists and 

govornment nficia1 ce r,-c t livestock development that the small 

ruminant cou7, - a method of conservalJan as well ds a highly 

productiv, ,iVV. cr' ",' 
1 that ShOuld lot !1 i ntenslv_ Y Cul ti 

vatec (Dvend -o., 1977). There I ;n urgernt necd to explore the feasibility, 

from th-. .. of s.iallholder, of a mixed crop livestock enterprise 

that inlt r % .oi! conscrvation and imprcvem,r, into optimum productivity.
 

R._ Or~CC DATQ NS 

........r.... shoud be w.. -, n two
. ti the major production expan

sion e; tjportu The first of,vo small ruminants. these is the traditiona.l 

intensve.C u urae....cto wh.r- national herds are now found. The 

cther iF ..r- ke ,'fio.,-ve use cf' sheep and goats in the so

.. I ,a ,< inseic.!ee ,,nd crop production. 

Tncr so', .. ' ,. : 7! ne-n- i e.,,,ident within seaveral government 

" 'C n,C E: r .i ...r .on3n t' rno . This s,es fro,,p,-essur.s 

v c. t 7.yto proc~ 1 ;c fefr. l s c..I c.uLcer and the interest in 

u T C)f 0 c , V4,' ahle to the expa.ndi ng human 

popul a-cr. th ,foon, are made on the basis of this 

Mt, :h - "c -',at c ,c c projec s could eviolve in the future. 

mrved cL . niat c. . , or-a.ion of a network among the 

various ooLries z...roe o, th evaluate ongoino r.search, 
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set 	research priorities, determine funding needs and to evaluate
 

development potential is clearly needed. 
 Knowledge of the pro

duction potenrial of, s.aI i ruminants exists in research organiza

tions, govern-ment 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 capabilities 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 evaluation. 
 Thus, as one reviews
 

the 'issue at higher decision making levels, the interest is high
 

but the documented evidence to support investments is sadly lacking.
 

Improved communications among scientists and governments inthe
 

region would greatly increase research and planning efficiency.
 

Z. 	 Resource Inventory. All countries within the region need a better
 

underztanding of current populations and production practices for
 

smalI 	 ruinan:ts . This must Include an analysis oF supply-demand
 

and cost-price relationships. 
 Available feed resource inventories
 

and nutrient neecs for small ruminant production systems must be
 

a part o-f the analysis. 

3. 	 An in-Deoth Analvsis oF Selected Development Schemes. Although 

additional basic data is desperately needed, governments are not 

likely to wait five zo ten years for final results anc recommenda

tions before accing small ruminant components to these schemes.
 

A cooprdiiated teaim approach is therefore recciTfended for the
 

in-depth analysis of one 	or ri-ore of cirese development schemes on 
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the feasibility of adding the small ruminant component. 
This
 

should include, as a minimum:
 

a. Target producer interests and goals.
 

b. 	Basic production feasibility analyses.
 

. Marketirr 
analyses, processing and distribution requirements.
 

d. Invesment requirements by both the government and private 

e. An implementation and operation plan that includes the total 

small farmer production system.
 

VI-36
 



BIBLIOGRAPHY
 

Devendra, C. 1977. 
 Personal communication.
 

FAO Production Yearbook. 1974. 
 Food and.Agriculture Organization of
the United Nationals. 
 Rome.
 

Hutasoit, J. H. 1974. 
 The Ailmal Husbandry Development Perspectives

in Indonesia. Seminar on 
2?search and Animal Production Development

in Indonesia. Bogor.
 

Mubyarto. 1974. 
 Economic Aspects of Animal Husbandry in Indonesia.
 
Seminar on Research and Animal 
Production Development in Indonesia.
 
Bogor.
 

Nell, 
A. J. and D. H. L. Rollinson. 1974. The requirements and availability

of livestock feed in Indonesia. UNDP/FAO/INS/N/O09. Supporting Live
stock Planning - Working Paper. Jakarta.
 

Rumich, B. 1967. The Goats of Indonesia. FAO, Regional Office, Bangkok.
 

Rumich, B. 1968. The Goats in the Phillipines: Preliminary Notes.
 
'FAO, Regional Office, Bangkok.
 

Temadja, I.G.N.T., M. Partadiredja and P. Asmara. 
 1974. Problematics of

Animal Health in Connection with Animal 
Brceoing in Indonesia.
 
Seminar on Research and Animal Production Development in Indonesia.
 
Bogor.
 

Tillman, A. 0. 
1974. Animal Husbandry in Indonesia. Unpublished

Working Paper.
 

VI-37
 



PROFESS I ONAL CONTACTS
 



Latin America Professional Contacts
 

Mexico
 

Augusto Juarez Lczano, Director Tecnico
 
Centro de Cria Caprino Tlahualilo
 
Tlahualilo, Durango
 

Vincente Borrazo-Montoya, Administrator
 
Sociedad Local de Credito Ejidad de
 

Responsibilidad imfinitada
 
Gustavo Diaz Ordaz (SLCERI GDO)
 

Ejido Oquendo
 
Tlahualilo, Durango
 

Carlos Arellano Sota, Director General
 
Instituto Nacional de Investigaciones Pecuarias (INIP)

Apartado Postal 41-652
 
Mexico, D.F.
 

Ever.irdc Gonzalez Padilla, Deputy Director General

Institute Nacional de Investigaciones Pecuarias (INIP)

Apartado Postal 41-652
 
Mexico, D.F.
 

J. Manuel Cuca Garcia, Professor Ciencia Animal
 
Colegio co Postgraduados
 
Escuela Nacional de Agricultura
 
Chapingo, Xiexicj
 

Carlos ,Rzbies B., Director
 
Centre Exp. Pecuario de Hueytamalco (Las Margaritas)

Pue. Apdo. Postal Num. 20
 
Teziutlan, Puebla
 

Hector Caszillo R., Director
 
Cpnzro Experirmental "La Posta" 
Paso del Toro
 
Ver. Apdo. Postal 898 Sucursal "A" 
Veracurz:, Ver. 

Mario Vaencia Z., Director 
Centro '.P. 'ccccha 
Col. Yucatan 

Leonel Nartinez, Director 
Centro Exp. Pec jario de Tizimin
 
Yuc. Carretera :zimin Km.16 
Col. Yucatan 
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Costa Rica
 

Enrique Vigues Roig, Director General
 
Lnstituto Interamericano de Ciencias Agricolas (IICA)
 
San Jose, Costa Rica
 

Alvaro Munoz, Jefe Doto. Ganaderia 
Ministerio de .scrIcultura Y Ganaderia 
Avenida 1, Callel 
San Jose, C07ta Rica
 

Alvaro Cas.ro Ramirez, Jefe Seccion Especies Menores
 
Miniter-io cle Agricultura Y Ganaderi
 
AVnida Ca l
 
&m ' Jos'-, Costa c
-. ica 

Hec.tor unoz, ead 
Department of Animal Production
 
CAT IU
 
Turr~i ;m, £osta Riczz
 

Grardo Sudaws~i, Head
 
Fores ;. c,.--. Department
 
CAT .E
 
*urria'Y1., Cc-t. Rica
 
Jorge S';-ia, Head 

, c,,,ilen
O; tics
 

TurriTa, CosMI Rica 

Colombia 

Patrci 2 Tcr 
Ani mal S>c-i,% Training Coordinator
Centrc :r ermci1Onal de Agricultura Tropical 

c.-:: 67-3 2 

Sub 0 r' -" -~ 

ICA 
Call,-,--' R a P.;. 
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Colombi a
 

Dr. Edgar Ceballos
 
Director
 
Animal Sciences
 
ICA - Tibaitata
 
Apar'ado Aereo 151123 Ed Dorado
 
Bogota, Colombia
 

Dr. Jamie Isazo
 
Sub Director
 
Rural "Deve Iopment 
Calle 37 #8-43 
Bogota, Colombia 

Dr. Javier Cruz, Director 
Livestock Program Division 
ICA 
Calle 37 #8-43 
Bogota, Colombia 

Dr. Josue Frrnco Mendoza (did not meet)

General Dirzct.r 
ICA
 
Calle 37 r.q-43
 
Bogota, Colombia
 

Dr. Rodrigo Pastrano B.
 
Director
 
Ovine Programs
 
ICA-Tibai.ata 
Apartado Aereo 151123 El Dorado
 
Bogota, Colombia
 

Dr. Humberto Vasquez R. 
Di rector 
Experiment S:.azion San Jorge 
ICA-T 4ba ata 
Apartado Aer1o 151123 El Dorado 
Bogota, CO l om. i a 

Dr. Jesid Sabogal

Programa Cvinos-San Jorge 
ICA-Ti bai tata 
Apar.ado .ereo i51123 El Dorado 
Bogoti, CY'imoia 

Dr. H Camao".'o Bonilla 
ICA anal DD1rector - No. 1 
ICA T iDa a -_a 
Apar-aadc Ae-reo
 
Bogoa, faolcmaoia
 

Dr..Miario 7~a:-,-.a 
Researh '-ec:ar iCA Regional No. 1 

Apar.t-a3o l511235ee El Dorado 
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Colombia
 

Dr. Nestor Morales 
National Coordinator - Minor Species - ICA 
Apartado Aereo 26-601 
Bogota, Colomoia 

Dr. Bryan Perry (DVM)
 
British Mission
 

Dr. Riberto Bautista
 
Sheep Programs
 
Caja Agraria
 
dificio Avianco - Oficina 2505"
 
bogota, Colombia
 

Dr. Gu-stavo Hernandez, Director 
Na-tional Breeding and Selection Program 
rCA-Ti bai tata 
Apartado Aereo 151123 El Dorado
 
aogita, Colombia
 

VII-4
 



Paraguay 

David L. Peacock, Rural Development Officer 
USAID/Pa raguay
% American Emoassy
Asuncion, Paraguay 

Ted Arvizo, Jr.
 
Je-fe de Grupo

*Miristerio de Agricultura Y Ganaderia 
Embajada de los EE.UU. 
Asuncion, Paraguay 

Eduardo Ruiz Almada, Dean
 
de la Facultad de Ciencias Veterinaria
 
de la Universidad Nacional de Asuncion
 
Asuncion, Paraguay
 

Ricardo Samudio, Director 
Ministerio de Agricultura Y Ganaderia
 
PRONIEGA
 
Asuncion, Parag'.-y 

Brazil
 

J. H. Maner
 
Rockefeller Foundation 
Caixa Postal 511
 
40.000 Salvador, Bania
 

Waldecy FerreIra dos Santos, Coordenador 
Plane de Assiszencia Tecnica a Caprino-Ovinocultura 
Miniszerio da Acricultura 
Recife, Pernambuco
 

Ernani de 011veira Lima, Veterinarian 
Minis'terio da Agricultura
 
Recife, ?ernamouco
 

Joao A,brosio dCIAraujo, Range Scientist
 
Universicade Federal ce Ceara
 
Fortaleza, Ceara
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Brazil
 

Jose Ismar G. Parente, Oirector
 
Empresa de Pesquisa Agropecuaria do Ceara (EPACE)
 
AV. Rui Sarbosa 1246
 
Fortaieza, Ceara
 

Antonio.Sergio Pessoa Evangecista, Veterinarian 
Ministerio da Agricultura 
Rua Padre Francisco Pinto, 66 
Fort] eza,c ara 

Darlan -i1queira Maciel
 
Centro Naciona de Pe2squisa de Caprinos
 
EMBRAPA
 
Eno. Edwun'do Aimeda No. 250
Plknaitc .ooviri.
 

F~r~
ie~.,Ceara
 

Frank Campbell
 
US,,*,!D 'ra.m Officer

Amer con . ":ss 

Bra il 

0&r2..r A 'Iarchetti 
Ch.f - Scen-;ific Tecnical Department 

Brazi 1 
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Trinidad-Tobaqo
 

Laurence Iton, Head
 
Animal Production and Research Division
 
Ministry of Agriculture, Land & Fisheries
 
St. Joseph Farm
 
St Joseph, Trinidad & Tobago
 

Thomas Henderson, Director
 
Extension Education
 
University of West Indies
 
St. Augustine, Trinidad
 

K. A. E. Archibald, Ruminant Production
 
Departmerit of Livestock Science
 
University of West Indies
 
St. Augustine, Trinidad
 

R.'K. Rastc~i, Breeding and Genetics
 
Departnent of Livestock Science
 
University of West Indies
 
St. Augustine, Trinidad
 

F. G. Youssef, Animal Nutrition
 
Department of Livestock Science
 
University of West Indies
 
St. Augustine, irinidad
 

S. Williams, Liveszock Management

Department of Livestcck Science
 
Universizy of Tres-nies
 

St. Augustine, Trinidad
 

P. 0. Osuji, Animal Nutrition
 
St. Clair F:-d (representing Director R. Pierre)
 
CARDT
 
St. Augustine, Trinidad
 

J. Sponce, e
 
Faculty of Agriculture
 
University of West Indies
 
St. Augustine, Trinidad
 

J. Cro, ,-,Agricultural Economics
 
Department o AgrIcultural Economics
 
University c. West Indies
 
St. Augustine, Trinidad
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Trinidad and Tobago
 

Mr. Claud. Job
 
ThchIic1 Officer, TGO
 
Botanic Station
 

Tobago 

Mr. Ethneber,. Harris 
AG Livestock Officer 

S/31PW 

Mr. leland DevisAoric, Klura.! Assi:; nrt LI 

Sot.Mc St Aion 
S/BRO

T-obaro
 

Barbados
 

Har-rilc' c. Pctlerson, Livestock Officeriiry of Aor c'lture 

The~Hc~nozic. nc.isev Boldin, MinisterMi ri :try 0,=' ?,rcu ture. 

Bri dcertwyn, .rbdos 
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Institutional and Individual Contacts in Kenya
 

Mr. Carlos Nelson, Mission Director, USAID/Kenya
 

Mr. Ernest Wilson, Deputy Mission 
Director, USAID/Kenya
 

Ms. Lois Richards, P
rogram Officer, USAID/Kenya
 

Mr. Frank Abercrombie, Rangelands Officer, USAID/Kenya
 

Mr. Z. Owiru - Head, Animal Production Division, Ministry of Agriculture
 

GOK
 

Mr. Syd Meadows -
Livestock Marketing Division, Ministry of Agriculture 

GOK 

Mr. Dennis Purcell - Livestock Officer for East Africa, IBRD 

Dr. Edward W. Allonby - FAQ Specialist assigned to Sheep and Goat 

Development Project, Veterinary Research 

Laboratory, Kabete 
Dr. 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.) 

Dr. Patrick Murphy -Associate Director, ILRAD 

Dr. Matt Cunningham - FAO, Kenya (Dr. Cunninghamis 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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Xnstitutlona&nd lrnd'vidual Contacts fn Ethiopia
 
National ?olicy 
on Sheep Research and Development. A reportp.reca . ay .sp-a, ,.ecnical committee for the Ministry

Gc-v
-C:A i ~ur'.. , oF Ethiopia. 1975.
 
An ima ISys-is:
.. .
 , High Potential Highland Regions.
A P ,Lct .n.-in- e by the International Livestock 

t11Opa.
 

Dr. F. S61 SheeD and Goat Production Specialist
a-.c 
 ,e "cr Agricultural Research -c . sheep

:o . P. 0. Box 2003, Addis Ababa,
 

Dr. -h,-,,u* '''rd 't1or,- Ethiopian Highland Prbgrams,....... 
 -'..... 
 Ababa (Or. Shankute was also
P"1 F7, .. that prepared the above 

Mr. enr.-. ' ,-v-.' Covelopmt Officer, USAID/Ethiopia,
 

rn.'er; ..L',, : .:c Center for Africa.; .:-

Dr.
 

Dr. Robo.t% S. "hmoi .,Oire~r;::r e" ,hioal Science 

Dr. Th-rm. r-*,"d. O~r "or or T-ining 

Dr. - n s 

Or. -InI 

t )zDr. /" u ViI-l05 



Institutional and Individual Contacts in Tanzania
 

Mr. Russ Wallace
 
Tanzania Rural De.Nelopment Bank
 
P. 0. 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
 
MART1 
P. B. 
Mpwapwa, Tanzania
 

Dr. Kombo, Chief Veterinarian
 
University of Dar es Salaam
 
P. 0. Box 643
 
Morogoro, 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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!nst.i ivrra-l. and Individual Contacts in Nigeria 

Dr. 1... Sri'Tckman,-Research Fellow-nal'aa L. Ani,7a!. -"cd t+'r 
atr-rduct.or Research Institute, Shika 

ZZH3i", Nigceria-• 

0r. :5. NTuru. Tcor 
Na"ttcrn Ani -"-ductj.i Research Institute, Shika 

D r........ . ,,,-1., Systems
 

T~~i,, ~iria

0r O. Ndui ' , 0 VI. , K , D.V !4, 
Ve -,YfirK7V Divison 
Ministry of Agriculture & Natural Resources
Crer'< T.'fl :: 

C . '7 c U1,, 0ept. cf Animal ScienceUnivers't 
1. 

: :,dan
UT-v'a. 

-

'-7 nn r:, :, a d 

OA. I a H ,... 
0ep., ,,. oCAr-nimal Science 
, i'c. ' r i ,..: 

Dr. .<-9w 
Agroncmy a, -,a.rge Management Section 

IAi iriMIn! ccucdtion Research Institute, Shika
pM.6 : -. 
7ari ,-Ni Veri.
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Institutional and Individual Contacts in Cameroon
 

Dr.. Emanuel Tobong
 
Chief of Center
 
Institute of Zootechnical. Research 
B. P. 80
 
Bamenda, Cameroon 

Mr. Joseph Atekwan.:
 
Director
 
Small St.ock Programs
 
I.Z.P.V. 
B.P. 65 
Ngaoundere, Cameroon
 

Egypt 

Government:
 

Ibrahim Shoukri - Minister of Agriculture

Salah El 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 Breeding
 
G. A. R. Kaman - Animal Physiology
 
A. K. Abau-Raya - Animal Nutrition 
Mohamed Oloufa - Chairman, Animal Husbandry

Galal Ashmawy - Sheep Production
 

Others:
 

Cwen Brouah - Int. Center for Agric. Res. 
in the Dry Areas
 
Gordon McLean - Ford Foundation
 
Jerry Roberts - US/ArD
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Asia - Institutional and Professional. Contacts
 

INDONESIA:
 

National Planning Agency (Bappenas):

Dr. S. Affif Director
 
Dr. Rubasah' -,,ead Agricultural Bureau
 
Dr. Affendi Anw.r
 

University of Trd-Fia-

Bogor: 

Dr. 9Lihaql Abrmad - Head of Department of Animal Industry
Or. Rudclnh Sinaqa - Head, Rural Agro-Economic Survey

.A -
Dr., asmita - Department of Animal Production 
.., n....,hrdja i rector- Penelitan Pete.rnakan 

Yocyaka~ 
Dr. /.i r ",r Rockefe er Foundation 
0"-. O Trosnr.. Rockefellerhom Foundation 
Cr. 7. ,".e!j'.nc- Arimai Scientist 

Others: 
Or. Hurso-t irector, Gnr-ieral Livestock - Department of

AMri cul tur'e
 
Dr. A!hambr.
" Rachr, -.01".~ 'cs" Director, Foreiqn Investments
. r.~01c.*rr -jru~f.c'in '.den, Australia-Indonesia Milk 

Industri esDr. 'Roy :'.;s n - :,.,,c-,?
 
Dr..>,c - ,ustralian Colombo Project
 

U. S. Govex'rr-'-
Verl _ Agricultural Attache' 
Walte.. .....- ACICU ,al Officer - USAID 
John .obor5Rural Developmeni. - USAID 
Ronald ro. 

-

-.Economist - USAID 

PHILIPPTNCS : 

Philip'n, r n on .-- Researchc ,riu u, Resources 
UnvVe""i'i', Pn ? a s: 

Dr. i,.-:-c K_,, .; . vestock Research Director 
Or. - ...., - Decartm ent of ,nimal Science 

Phil i;p.Ii -, , '_-Cc- 2E:artment 

KALAYS1A: 

Malaysian Acriculural Research and Development Institute:
 
Dr. Devendra
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Institutional and Individual Cortacts in Afghanistan
 

United Nations Deveiopment Program, Kabul:

Dr. David Scotch, Chief of Party, 
 UNDP, Kabul.
Mr. Raymond Firlet, Manager, Cheese Factory, Baglan.
 

Government o' A 
n-,
san:

Dr. M. Yunus 5arak, Director General of Animal Husbandry and
A,,m.i Production Depart.nenz, Kabul.
Dr. Abubaker. President of Veterina-v and 
 Animal Husbandry, Kabul.Dr.d Habib Quirisni, University of Kdbul.Mr. Musakaiim, Dreczcr General 
of Agriculzure, Baglan.M.bu1ah Yosuf, Technical Director of Baglan, Sugar Factory.
 

Government of United States: 
Dr. Hooker, U. S. Agency fcr International Development
 

Institutional and Individual Contacts in India
 

Government of 'ia
Dr. 
 aenazan, ]irector General of Indian Council of Agricultural


Pesearcn (CR).Dr. Scni , Deputv >rector General , 7CAR.
 
Or. 0. F. Tancon, .CAR.
Dr. V. 0. Mudsal, Na:onal Dairy Research Institute, ICAR, Karnal. 

R.S.S. Co'eg"e, 3i,-nHuri d-Dr. 0. .
 

Dr. 
S. Sengar and ot-,er sa"f -n Ani,.al Science.


R.. .S. Ccl'ece, Acra.

L;r. 1-i. P. S; cn , 'rt-iciPa 1 , 32.V. R41na I IrnstitutCe, A.gra. 

Gcver=ent cf Wnitec SL .tes: 
. al-er Carezor, Cirector, .jr Eas:ern Research, USDA.Dr. 2icrard '. Parr;y, LJSCA, Agricultural Rese.arch Service. 
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FRANCE:
 

Institut Technique de l'Elevage Ovin et Caprin (I.T.O.V.I.C.)

14 g Rue de Bercy 75579, Paris, Cedex 12
 
Or. J. C. LeJaouen
 

Institut National de Recherche Agronomique (I.N.R.A.)
 

Researche on Goats and Sheep
 

Laboratolre'de Recherches de la Chaire de Zootechnfe
 
16 Rue Claude Bernard, 75231
 
Paris, Cedex 05

Dr. P. M. Fehr, Dr. 0. Sauvant, Nutritionists
 

-Departmient of Animal Genetic., and Breeding-
..Jouy en Josas, 78350
 

Dr. B. Vissac, Geneticist
 

Laboratoire de Physiologie de Ta Reproduction
 
Centre de Recherches'de Tours
 
37380 Nouzilly, France
 
Dr. J. M. Corteel, Physiologist
 

Station d'Amelioration des Plantes Fourrageres
 
S.A.P.F.
 
Lusigrtan, France.
 
M. L. Huegt, Range Scientist
 

VII-16
 


