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Shepherd in Boumia, Morocce
with the Atlas Mountains in
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Afternoon meal at the Sunday
market in Togra, Seuthern
Peru.

THE CONCEPTS OF

THE CRSP’S

Th() United States, as the world’s largest gener-
ator of surplus food, has provided aid to millions
of hungry people. Abundant harvests in the
United States have been widely distributed in
acute disaster relief programs and on a regular
basis to food deficient nations. It has become
apparent, however, especially in the last forty
years as the world’s population burgeons, that
supplying the hungry world with food through
distribution of surpluses in no permanent way
alters the cycle of poverty and deprivation in the
less developed countries (1DC's). Improving the
¢ :pability of these areas to supply their own
food nceds is the only feasible long-term solu-
tion to the problem. Recently, to promote this
goal, the United States Congress passed the
International Development and Food Assistance
Act of 1975,

Included in the act was Title XH—Famine Pre-
vention and Freedom fresn Hunger, which
states, “ .. . in order io prevent famine and es-

tablish freedom from hunger the US should
strengthen the capacities of US land grant . . .
universities in program-related agricultural insti-
tution development and research . . . improve
their participation in the US government’s inter-
national efforts (o apply more effective agricul-
tural sciences to the goal of increasing world
food prodiuction and in general should supply
increased and longer term support to the appli-
cation of science to solving food and nutrition
problems of the aeveloping countries.”

The act also specified that the United States
Agency for International Development (USAID)
administer and fund Title Xii with money from
their existing budget and authorized the Presi-
dent to create the Board of international Food
and Agricultural Development (BIFAD) to initiate
implementation of the act. BIFAD appointed the
Joint Research Commiittee (JRC) to oversee the
research-related aspects of Title XII. It was their
recommendation that Title Xil-sponsored re-
search be implemented through Collaborative
Research Support Programs (CRSP’s) and among
their suggested topics was Small Ruminants.



(TOP) Dr. Fitzhugh and Dr.
Yazman with an outstanding
Alpine doe from Petit Jean
Goat Dairy, Winrock Inter-
national, Arkansas.,

(BOTTOMT
Texel sheep grazing
highlands in Indonesia.

WHY A SMALL
RUMINANT CRSP

Forty perceni of the world’s sheep and 77 per-
cent of the world’s goats are in the LDC’s,
owned primarily by small pastoralists and farmers
of very limited means. I'he production ner an-
imal from these 700 million small ruminants is
low. Despite this, they contribute very signifi-
cantly to the economy and food supply in the
less developed regions and demand for their
products exceeds the supply. Improving the per-
formance of small ruminants would directly im-
prove the diet and standard of living of a great
many people because the animals are inherently
well suited to the needs of the smallholders and
the conditions prevailing in the LDC’s. For ex-
ample, they:

O Have low initial and maintenance costs.

O Are able to use marginal land and crop residues.

0 Produce milk and meat in small, readily usable
quantities.

0 Produze fiber and skins which sustain cottage
industries.

O Are easily cared for by any member of the family.




SMALL RUMINANT CRSP
ORGANIZATION AND GOALS

The long-range goal of the Small Ruminant
CRSP is to increase the food supply and raise
the income of the smallholder engaged in small
ruminant production. The problems of small ru-
minant productivity in developing countries are
multifaceted and interact in a dynamic and com-
plex manner. In response. the CRSP has mount-
ed a multidisciplinary, collaborative program to
investigate the biological and socio-cconomic
elements of the agricultural production systems
in the regions in which it is working.

Seventeen research proposals from 13 US institu-
tions were selected to embark upon the first
CRSP and University of California, Davis, one of
the participating universitios, was designated
Management Entity.

O The Management Entity (ME) coordinates
project activities through the Program Direc-
with the support of the folley g three com-
mittees, cach of which play a aistinet role in
function of the SR-CRSP.

O The Technical Committee (TC) is responsible
for developing and implementing research
projects in the US and overseas. It consists of

the Principal Investigator of cach CRSP project,

O The Board of Institutional Representatives
(BIR) is an executive committee concerned
with budget and policy. It consists of repre-
sentatives from the administrations of each of
the participating institutions.

O The External Evaluation Panel (EEP) acts
in an advisory capacity and is responsible
for review and evaluation of CRSP research
activities. It consists of a multidisciplin-
ary group of eminent scientists from institu-
tions not participating in the CRSP.

Additional program coordination comes from
Site Coordinators employed by the Management
Entity to provide administrative and logistical
support to CRSP personnel engaged in research
at the overseas worksites,

A research program has heen designed by US
Principal Investigators and overseas counterpart
scientists which meshes with the goals of the
collaborating institutions and complements the
host governments’ current development pro-
grams. Open lines of communication and a high
level of cooperation among all the projects’ par-
ticipants are maintained, both in the US and
abroad. In many instances, rescarch tacilities and
experimental animals, as well as data collection,
integration and dissemination duties, are being
shared. Every effort is being made to standardize
experimental and analytical methodology and
techniques. There is an active exchange of grad-
uate students, technical personnel, and counter-
part researchers between the US and the over-
scas worksites in order to promote a maximum
exchange of information and ideas. This inter-
action facilitates the formulation of coordinated
training programs and research plans which are
critical for the SR-CRSP to remain a cooperative
venture,

An important component of the collaborative
effort focuses on integrating economic and so-
ciological factors with agricultural data obtained
in the field to delineate the current small ru-
minant production system and develop a co-
herent series of recommendations for improving
sheep and goat productivity and marketing effi-
ciency. These recommendations should consider
how the elements which comprise the various
agricultural production systems operate in rela-
tionship to each other 1o influence the overall
function of the small ruminant husbandry and
marketing system. This collective approach to
confronting the severe constraints upon animal
productivity in difficult environments. should fa-
cilitate the development of an integrated re-
search endeavor which views the target agricul-
tural production system from a comprehensive
rather than an isolated perspective.



SMALL RUMINANT
CRSP OVERSEAS WORKSITES

Clearing and neeparing
sround to plant napier
arass in Kenya.

Givvn the pattern of animal ownership in the
LDC's, the group of people towards whom the
SR-CRSP will direct its activities will be limited
resource producers, smallholders, and nomadic
hushancinen. The problems unique to their sit-
uation make research overseas not only appro-
priate. but essential it meaningful progress is to
be mrade in improving small ruminant produc-
tivity under their management conditions, Be-
cause the international research component of
the CRSP was considered the cornerstone of the
project, great care was taken o select dppro-
priate worksites representative of the various
ecosystems and production systems encountered
in the tropics.

Arid, semi-arid. humid, sub-humid, and highland
ceosystenns are dll represented. Within these var-
ous ecosystems, sheep and goats are managed
under both extensive and intensive production
systems to provide meat, milk, hides, and fiber
for commercial and home use. The principal ex-
tensive systems are the nomadic, transhumant,
and/or sedentary graziers systems of Africa, Latin
America, and the Near East, The main intensive
systems are characterized by crop/livestock com-
binations found in Asia and Africa. The principal
technological constraints in both extensive and
intensive systems are inadequate year-round
feed supply. disease and parasitism, non-selec-
tive breeding, and low rates of reproduction. In
extensive grazing systems, rangelands are often
over-grazed or mismanaged causing wide-spread
destruction of vegetation and erosion of the
topsoil which leads 1o a deteriorated rangeland
and ultimately causes declining animal produc-
tivity. These technological constraints are exacer-
bated by the unavailability and/or high cost of
many types of externai inputs required to im-
prove sheep and goat production systems, in-
efficient marketing systems, and by social factors
constraining the application of improved prac-
tices.

In most instances significant improvements can
be made in sheep and goat production systems.
These improvements must be based on more
efficient use of available land, feed, animal, and
labor resources to achieve optimal production as
weil as to conserve and improve the natural re-
sources of the tropical regions. Expandirg the
body of knowledge and increasing the level of
competence of US and LDC scientists to conduct
research on small ruminants and smallholder
production systems will facilitate the develop-
ment and testing of appropriate technologies
and practices to improve productivity of target
production systems in developing countries.



BRAZIL

Mr. Tom Miller, SR-CRSP Site
Coordinator and Dr. Aurino
Simplicio at CNPC,

Sobral, Brazil.
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Norlhv.lst(‘rn Brazit is a tropical region with a
population of 37 million people, 12 million of
whom live in the 1 million km* semi-arid, inter-
ior Sertao zone, The climate of the Northeastern
region is characterized by distinet wet and dry
periods cach lasting approximately 6 months,
with refatively little seasonal variation in temper-
ature. Caatinga. the vegetation typical ot the
semi-arid area, consists mostly of hrush, small
trees, and native grasses and legumes., Sheep
and goats, the region’ predomimant livestock
species, are taised to produce meat and some
milk for home consumption, and the animals
themselves along with their hides and ckine are
important generators of revenue.

The primary animal husbandiy system in the in-
terior is extensive range production and the low,
highly seasonal rainfall results in a pronounced
seasonal vegetation pattern. The drastic decline
in available feed over the prolonged dry season
causes the livestock on the caatinga severe nutri-
tional stress, presenting a major constraint to
animal productivity. The problem is worsened by
the increased nutritional demands of post-wean-
ing, late gestation, and early lactation. Animals

in these stages ot their production cycle during
the dry scason experience great difficulty main-
taining acceptable growth and reproductive rates
and at times, even surviving, This problem is fur-
ther reflected in their small size, low yield and
dressing percent, and depressed offtake.

rhere are approximately 6 million sheep in the
Northeast, concentrated in the states of Piaui,
Ceara, Pernambuco, and Bahia. These animals
represent about one third of Brazil's total sheep
population and they are the smooth hair type
rather than the traditional wool type commonly
found in the more temperate areas of the coun-
try. The entire region has about 9 million goats,
most of which are found in the arid and semi-
arid areas of the interior. Their proportion of the
total livestock population increases as one moves
away from the coast and rainfall decreases. The
goats in this region constitute approximately 92
percent of the country's goat population with
more than one third of them in Bahia State and
more than one million head in each of the states
of Piaui, Ceara, Pernambuco, and Paraiba.

A number of long-term programs for the pur-
pose of raising the standard of living of North-
cast Brazil's rural and urban sectors are currently
being undertaken by the Brazilian government.
Lfforts to increase the production of small rumi-
nants are regarded as a means of improving the
nutritional level and carning capadiiy of ihe peo-
ple of the Sertao, espedially the most deprived
and impoverished of that group, the subsis-
tence-level farmer. In addition, an integrated
program of rescarch, extension, credit, and mar-
ket development will aid the economies of the
urban sector by increasing the supply of live-
stock products (hides and skins) upon which
Northeast Brazil's regional industries depend and
increasing the supply of meat available to city
dwellers.

Because sheep and goats in Northeast Brazil pro-
vide a major source of animal protein and cash
income, they make significant contributions 1o
the food supply and economy of the region. For
this reason, the Brazilian government has placed
a high priority on improving their performance
and the activities of the Small Ruminant CRSP
are directed towards complementing and con-
tributing 1o these efforts.



Sheep grazing cleared caatinga at CNPC,
Sobral, Brazil. 7



Recently shorn Corriedale
sheep at Corpacancha, SALS

Pachacutoc,

im the Central
Sierra of Pern.

Th(- total small ruminant population in Peru s
13 million sheep, 2 million alpacas, 2 million
goats, and a hall milion Bamas. These animals
areat least dual purpose and more usually mul-
ti-purpose. Goats, found primantly along the
coast, provide meat and cheese: fiber and mieat
ate provided by flanias, alpacas, and sheep. In
addition, alpacas provide hides and amas are
used as pack animals at high altitudes, The ox-
panding market demand tor lamb in Peru has
caused sheep te hecome increasingly more im-
portant as meat supplicns, in addition 1o thei
traditional tole as export wool suppliers,

Sheep and alpacas are the predominant SPCCies
in the Highlards and alpacas are espedially pre-
valent and important a the higher elevations. A«
the world de and tor alpaca wool grows, it will
become increasingly more mportant o acquire
the knowledge necessary 1o improve the pro-
ductivity of this small tuminant which is so
uniquely adapted to the high Ande,

The semi-arid Sierra highiands of the Peruvian
Andes contain 2,000 communidades campesinas
(indigenous Indian communities), with a pPopuU-
lation of 345,000 tamilics. Most of these com-
munidades are autonomous villages but some of
them are associated with large cooperative agri-
cultural units, Sociedad Agricola de Interes 30-
cial (SAIS), which were areated by the Agrarian
Retorm Movement of a decade ago. These com-
munidades campesinas own 75 percent of all the
agricultural land in the Sierra with holdings com-
monly found above 12,000 feet and at elevations
as high as the 17,500 foot permanent glacier line.
Only about 2 percent of this land is arable, with
frosi, hail. and snow imperiling crops grown at
all but the lower elevations. Where planting i
possible, the Indians primarily cultivate corn,
quinua, and potatoes. With 98 percent of their
land suitable only for pasture, if it is indeed usa-
ble at all, the Highland Indians are very depen-
dant oo their livestock, particularly small rumi-
nants, tor tood and cash income.

Th(* prmary animal husbandry system en-
countered in the high, semi-arid arcas of Peru
is extensive range production of sheep and al-
pacas. The Puna, the natural grazing land of the
high Sierra upon which these animals depend,
has an estimated area of about 25 million hec-
tares. The increasing human ponulation of the
highlands adds pressure 1o an already overbur-
dened production system and exacerbates exist-
ing problems which may resuit in permancent
damage to the delicate ecosystem of the region,

Results from studies conducted in Perv which:

Q indicate the appropriate production emphasis
ifiber ve. 1ncat),

G compere the productive efficiencies of different
species (alpacas vs. sheep), and

0 predict the number and mix of species for
optimum rangeland utilization (stocking rates),

ad-fress universal problems in an integrated

manner. Such studics could also provide other

highland arcas with criteria upon which 1o base

their small ruminant improvernent efforts, thus

extending the results of the Smali Ruminant

CRSP rescarch beyond the specific locale investi-

gated,
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Peruvian woman milking a criollo goat. 9



INDONESIA
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Indonesia. a humid/sub-humid tropical archi-
pelago with a population of 135 million people,
is the fifth most populous nation in the world.
Its 3,180,900 sheep and 7,480,000 goats are con-
centrated in the areas of the highest population
density, the islands of Madura, Java, and Bali,
Java, with a population of 85 million people
crowded on a land area the size of California, is
the world's most densely populated island. 1.
sheep and goats are numerically important and
fill a vital cconomic niche.

The primary animal hushandry system s a highly
intensive one, in dose association with highly
mtensive crop production. Most of the animals
are raised in combined crop/livestock, small-
holder, backyard production systems with a
common herd size of two to five head per own-
er. They are primarily a cash crop, raised for
their meat and manure and ustrally marketed
rather than consumed by the producer,

The sheep found on Java display a continuum
from thin tailed hair types 1o fat tailed wool
types. Although there are local breeds and
types, there is considerable evidence of exten-
sive crossing with exotic breeds, The Kacang
goat is the indigenous type and Kacang Etawah
crosses are alo common. The Ftawah is actuelly
a cross beiween the Jamanapui imported from
India and better local Javanese goat varieties,

Farm sizes have been declining precipitously in
Javain recent years and the current average size
is .3 hectares per farm., Decreasing farm size and
increasing human population combine (o create
@ situation in whick ever larger numbers of peo-
ple must subrist on ever smaller parcels of land.
There is little land available for grazing or fedder
production, hence intensive “cut and carry”
confinement husbandry systems (in which the
small ruminanis are continually housed and fed
a wide variety of agricultural and native feed-
stuffs) have become well developed.

in('rcuscd crop intensity and yields have greatly
increased the available supply of crop bv-pro-
ducts and residues. Tree crops also contribute a
wide variety of livestock feeds as do leaves
gleaned trom hedgerows, native and introduced
grasses, and legumes. In addition to the widely
practiced “zero grazing” confinement syste.n,
there is some grazing encountered along road-
sides and other unused areas. Concentrates are
rarely used, as land is at a premium for growing
food or estate crops.

There are three major cultivation zones on Java,
defined primarily by elevation, and each one is
associated with corresponding crops. In the low-
lands, wet rice farming predominates. Revenue
producing estate crops, including coffee, tea,
cocoa, rubber, and spices, are grown on the
upper clevation slopelands. The highlands are
characterized by intensive vegetable production
systems,

Although the sheep and goats raised in the vil-
lages on Java do not exhibit obvious signs of
nutritional deficiencies, they do not display op-
timum productivity levels. growth rates, fertility,
or lactation yields given the available resources,
The diversity found in the small ruminant popu-
lation on Java and their equally diverse feed
supply provide challenging opportunities for the
Small Ruminant CRSP 1o develop and imple-
ment innovative solutions 1o the constraints on
animal productivity.



(LEFT) Fat tailed sheep in Indonesia.

(BELOW) Indonesian narticiz.onts in 4 SK-CRSP Sheep
and Goat Training Course field testing village surveys in
Cibury Village, We .t java, Indones‘a.
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KENYA
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Kenya displays a wide degree of environmental
variability. With elevations ranging from sea level
to 16,000 feet, its ecozones include semi-arid
rangelands, humid equatorial coastline, the high-
land slopes of Mt. Kilimaniaio, and the imposing
Abedere Mountains. Within this ecological di-
versity, there are highly differentiated agricul-
tural production systems which correspond
closely to precipitaticn zones.

Areas of low agricultural potential comprise
about 76 percent of Kenya's total land area and
80 percent of Kenya's total rangeland. There are
approximately 7.5 million sheep and goats in
these dry regions. The predeminant livestock
husbandry system in the desert scrub range of
the north and northeast is the transhumant mi-
gration o, pastoralists with their small ruminants
and camels. The problems encountered by herd-
ers under these conditions are currently receiv-
ing considerable attention and the Small Rumi-
naint CRSP intends to concentrate its efforts in-
stead in the densely populated medium and
high potential agricultural areas where the po-
tential for small ruminant contributions to the
food supply and the economy have not yet
been adequately explored.

Ten percent of Kenya's land has medium po-
tential for agricultural production with approxi-
mately 3 million small ruminants found in this

zone. The high potential agricultural lands ac-
count for 14 percent of the country’s area and
two million sheep and goats are in this ecozone.
The agricultural production system in these latter
two eco-climatic zones (I and 1), is generally of
the mixed crop/livestock type, with the livestock
of secondary importance to cultivation.

Ninety percent of the Kenyan population relies
on agriculture for its livelihood. Eighty percent
of that group live on approximately 1.5 million
small, private holdings in the zone Il and il
areas of the following provinces: Coast, Eastern,
Central, Rift Valley, Nyanza and Western. Live-
stock, aithough a secondary enterprise, are
found on most of these smallholdings. There
are sheep and/or goats on .6 million farms and
they comprise an important element in this
mixed crop/livestock agricultural system, They
are raised in an intensive “zero grazing” or lim-
ited grazing husbandry system and are both
consumed by the producer and sold to provide
revenue. The human population is expanding
rapidly in these already densely populated areas
causing farm size to shrink and diminishing the
available resources per capita. As land holdings
continue to decrease in size, parcels too small
to support a dairy cow could support several
dairy goats, which means small ruminants could
probably play an even greater rale than they do
at present in contributing to rural diets und in-
come in these regions. In addition, there is a
growing domestic and export demand for small
ruminants and their products to which these
high potential agricultural areas may be able to
profitably respond.

Because small ruminants could fit well within the
land and capital constraints of the subsistence
farmer, the government of Kenya hias recently
ernphasized the direct importance of its national
sheep and goat flocks to the low income small-
holder by providing resources for their future
development. The participation of the Small
Ruminant CRSP in Kenya will facilitate the con-
tinuation of the government’s research efforts

to improve small ruminant performance.
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United States and Kenyan scientists at Ol Magogo
Station, Naivasha, Kenya. From left to right: Dr. Smith,
Dr. Bradford Mr. Odenya, Mr. Berger (SR-CRSP Site
Coordinator), Mr. Langat, Mr. Kitivo, and Mr. Okeyo.
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Morocco presents a varied number of eco-
systems including coastal Mediterranean, high-
lands and semi-arid regions. The majority of the
country’s 18.6 million people live west of the
Atlas Mountains in the coastal plain and plateau
areas. Livestock production systems also vary
from transhumant to smaltholder with the pri-
mary focus on meat production from sheep and
goats. Sheep and goat populations are currently
estimated at 16 and 7 million head respectively.
The numbers of both species have grown sharp-
ly over the past 25 years and are continuing to
increase.

The sheep industry is one of the most important
agricultural sectors in Morocco and is well inte-
grated with the land use and crop production
systems. Approximately 30 percent of Morocco’s
red meat demand is met by sheep and even
more importantly, the price for meat from all
other species is largely determined by prevailing
mutton and lamb prices.

The incustry rests upon five distinct types of
sheep about which very little is known except
that they appear to possess a number of ex-
tremely valuable traits such as high fecundity
and a non-seasonal breeding cycle. Several
sheep breeds are recognized including Timah-
dite, Beni Guil, Sardi, Beni H'sen, and D'man.
Native goats have not yet been as specifically
characterized and are generally designated as
“black” or “white.”

Morocco is currently receiving high priority as a
primary overseas site and events are meoving
rapidly towards its establishment as the CRSP
Near East worksite. An Initial Interim Agreement
for work in two discipline areas, Range and So-
ciology, has been signed. The early involvement
of these projects will likely be followed by the
participation of two additional CRSP projects,
Animal Breeding and Forages, at a date in the
near future,

M
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(LEFT, TOP) Souk rams in Morocco at the
Khenifra livestock market just before Ramadan.

(LEFT, BOTTOM) Prolific D'man sheep with quadruplets,
Rissani, Morocco.

(RIGHT) Intensive grazing by sheep and goats on
common land near ltzer, Morocco. 15



SR-CRSP
DISCIPLINES
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ANIMAL BREEDING AND GENETICS

Robert L. Blackwell
Department of Animat and Range Sciences
Muantana State University, Bozeman, MT 59717
G. Eric Bradford
Department of Animal Science
University of California. Davis. CA 95616
. Maurice Shelton

Texas Agricultural Experiment Station
P.O. Box 950, San Angelo, 7X 76901

ANIMAL NUTRITION,
FORAGES AND BYPRODUCTS

William L. Johnson
Department of Animal Science
North Caroling State Uneversity, Raleigh, NC 27650

Robert W o\ an Keuren

Ohio Agncultiral Research and Development Center
Ohio State U oversity, Woester, OH- 44691

RANGE MANAGEMENT AND
NUTRITION

Fred C Bryant
Department of Range and Wildlite
Texas Tech Universitv, Lubbock, TX 79409

Jjohn C. Maledhek
Department of Range Science
Ltah State Univeraty, Logan, U1 84322

REPRODUCTION

Edward A. Nelson
Department of Animal Science
Cdlifornia State Polytechnic University
Pomana, CA 91768

Warren C. tonte

Department ot Animeal Science
Utah State University, Logan, UT 84322

ANIMAL HEALTH

Francis R, Abinant

College ot Veterinary Medicire

Washington State University, Pullian, WA 99164
James C. DeMuarting

Department of Pathology

Colorado State University, Tort Collins, CO 80523

Blaine McGowan
School of Veterinary Medicine
University of California, Davis, CA 95516

MANAGEMENT/PRODUCTION
SYSTEMS

Henry AL Fitzhugh
Winrock International Livestock
Research and Training Center
Morrilton, AR 72110
Nancy M. Stott
Department of Agricultural Sciences
Tuskegee Institute, Tuskegee Institute, AL 36088

ECONOMICS

A. John DeBoer
Winrock International Livestock
Rescarch and Training Center
Morriltan, AR 72110

SOCIOLOGY

Michael f. Nolan
Department of Rural Sociology
University of Missouri, Columbia, MO 65211

SYSTEMS ANALYSIS

Thomas C. Cartwright
Department of Animal Science
Texas A&M University, College Station, TX 77843

Information regarding specific projects may be abtained
by contacting the Principal Investigators directly. Chief

overseas counterparts are listed with each project descrip-
tion.



Members of Women'’s Dairy Goat Caoperative with
native East African does, Busia District, Western
Kenya.



Meat-type goats involved in

SR-CRSP studies at the Texas

A

EN Agricultural Experiment

Station, San Angelo, Texas.

ANIMAL BREEDING
AND GENETICS

18

Th('ro has. in general, been inadequate animal
identification, poor record keeping, and unre-
stricted breeding in the native flocks of the
LCD's, factors which have seriously hindered of-
forts to measure individual aninual performance,
Consequently, the genetic potential of the native
stock has never been adequately assessed, par-
ticularly in relation to such important traits as
discase resistence, fentility, and adaptebility to
the usually difficult environments in which they
must survive and produce. In addition. there are
regions in which the extensive crossing between
local and exatic sheep and goat breeds has re-
sulted in a continuum of genetic types.

Attempts 1o characterize local animals, evaluate
their genetic potential and design coordinated
large-scale selection, breeding, and genetic im-
provement programs are further complicated
when there are fevs distinet breeds and only
highly varied or nondescript stock from which to
choose individuals for production trials. The lack
of livestock performance data also hampers of-
forts to develop productive animals specifically
adapted for intraduction to a particular ecolo-
gical sone.

Bascline data on the performance of indigenous
small ruminants will be obtained in order to ini-
tiate selection procedures for upgrading the ge-
netic potential of the native stock. The survival,
fertility, and performance of local and local/ex-
otic crosses will be compared in order to identi-
fy superior types, well adapted to local condi-
tions. These individuals can then serve as foun-
dation steck in well-planned breeding programs
designed to produce animals for distribution to
the smallholder.



cal sheep and goat market
Cipandgs in West Java,
fonesia.

Robert L. Blackwell, Manuel Carpio, jorge Velasco
Overseas Site: Peru

Available production data and breeding records
will be used to calculate estimates of population
parameters for impertant production characteris-
tics including estimates of major environmental
effects and relationships among relevant traits,
These estimated population parameters will be
used to design and focus further research ef-
forts. Frequent observations on such traits as sur-
vival, reproduction, growth, quantity and quality
of tiber production (particularly for the alpaca;,
and maternal ability will be made in long-term
experiments conducted in the Central and
Southern Sierra. Otaer experiments will study
the comparative opportunity for improvement of
native stock by selection among the native live-
stock population, grading up with improved
Peruvian breeds, and using genetic stock from
outside Peru. These studies will provide informa-
tion which will be used to monitor and improve
existing breeding programs and provide up-
praded, selected, native and native/exotic cross
breeding stock to farm cooperatives and local
producers.

G. Eric Bradford, David Kimeaye, P. Sitorus,
Subandriyo
Overseas Sites: Kenya and Indonesia

Before large numbers of dual purpose/dairy goats
can be introduced into the smallholder agricul-
tural system in western Kenya, animals which are
well adapted 1o that particular environment
must be developed. A surves will be conducted
to obtain production data which will be used as
a guide tor seledting initial stock for breeding
studies. The performence of local breeds and
dairy/local crosses will bhe evaluated for such
traits as trypanosomiasis resistence, fertility, itk
production, and growth rate Superior animals
will be used in continued selection trials, and
ultimately the genetic types best suited to make
a contribution to the subsistence farmers of the
region will be identified for multiplication and
subsequent distribution,

In Indonesia, the effect of a number of produc-
tion variables on reproduction and growth will
be analyzed. Sheep in the local villages and at
rescarch stations will be evaluated for such char-
acteristics as conception and birth rates tamb
survival, growth rates, and market weight. Rams
identified as superior on the research stations
will be bred to village ewes with performance
records. This progeny testing will help ascertain
whether ranking animals and rating individual
performances at the experiment stations pro-
vides a valid indication of productivity under
field conditions.

J. Maurice Shelton, Elsio Figuciredo
Overseas Site: Brazil

A three-phase breeding improvement program
will be conducted in Northeast Brazil. Sheep and
goat genctypes will be identified and character-
ized for further study. Senetic parameters of
desired traits and their compatibility will be esti-
mated. Selection programs for the following four
lines will be initiated: growth rate, fertility, resis-
tence to caseous lymphadenitis. and index selec-
tion involving growth rate and fertility. Several
types of sheep and goats under a variety of local
conditions car be irtegrated into a common se-
lection program after the initial genetic deter-
minations have been made. Trends in other var-
izbles will also be observed as the selection pro-
cess, a long-term endeavor, proceeds. In addi-
tion to the work in Brazil, the grazing habits,
carcass composition, adaptability, and reproduc-
tive efficiency of fat tailed, hair, and Merino
sheep will be compared in studies conducted in
Texas.
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RANGE MANAGEMENT
AND NUTRITION
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Dvu-:mimmz the genetic potential of the indi-
genous annnials s complicated by the frequently
poor envitanmental conditions under which
they must tuncuon. The drastic seasonal Hucry-
attons i the avoilable iecd sapply so tvpically
found o many semi-arid tange areas does not
attord the erazing Sock wyear-round nutritionad
status suthiaient o enable them o tully express
their genotvpe This s espreciathy tue where nat-
utal pastnes are overstocked and overgrazed,
ot where the supply of available div season for-
age s severeh fimited hecaase annual grasses
and deciduons shiube vather than perennial
herbaccous <pedios, constitute the butk of the
plants i the region,

A
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An ecological inventory and assessment of the
native range resotree; a determination of the
seasonal variation in the availability and nutritive
value of the range forage species; and an eval-
uation of scasonal effects on nutritional require-
ments, intake, and diet preferences of the graz-
ing livestock at different stages of their procuc-
tive cycie, will b conducted. The baseline infor
mation about traditional ringe management sys
tems derived from these wtadies will facilitate the
development of improved grazing strategies by
providing 4 basis upon which to evaluate anima
performance when such manipulations as variee
stocking rates and modified or improved renge
conditions are applicd.

The major objective i 1o both: maintain the pro-
ductivity of the range resource as well as enable
the animals, so dependent on the range for thei
major sustenance, to fulfill their nutrient re-
quirements for optimal production. Grazing



Victor Beraun and John Pitts
neasure current through a
olar powered electric fence
n "eru.

trials on improved range in conjunction with the
appropriate nutritional measurements can also
serve to test the integration of such other im-
proved management practices as the use of se-
lected breed types and supplemental teeding,
under realistic conditions.

Fred C. Bryant, Arturo Florez, Ricardo Valdivia
Overseas Site: Peru

Condition classes, based on a complete range
inventory, will be assigned to range sites to indi-
cate the degree of deviation from their poten-
tial. The range inventory will include classifying
climate, topography, soils, and vegetation, strati-
fying rangelands according to altitude and rain-
fall, determining total biemass production, and
surveying the hydrological resources. In order to
improve the vegetation and maintain the health
of the perennial rangeland, systematie rest per-
iods from grazing are required. Rotation strate-
gics will be testea apainst the conventional prac-
tice of continuous grazing to demonstrate and
validate this aspect of grazing management. Inte-
gration of native ana improved pasture to en-
hance the nutritional plane ot the grazing ani-
mals is also o high priority. The nutritional velue
o« the range forages and sheep and alpaca diets
will be determined to help identify the season-
ality and extent of protein and energy deficien-
cies. Data collected on seasonal diets and animal
forage preferences will racilitate the develop-
ment of optimum species mix and stocking
rates.

John C. Malechek, Expedito Lopes, Roberto
Mesquita, Gerardo Oliveira, Luis Valle
Qverseas Site: Brazil

Prior to initiating effective grazing management
schemes, the relative seasonal availability, palata-
bility, intake, and nutritional value of the forage
species comprising the diets of sheep and goarts
on the caatinga must be determined. Based on
these results, the caatinga can be selectively
cleared of unpalatable species, completely
cleared, and/or planted to improved pasture,
The subsequent changes in the manipulated
caatinga will be monitored so comparisons can
be drawn on the seasonal nutritional status of
sheep and goats over a continuum of forage
community conditions. Traditional stocking rates
and grazing practices will be adhered to during
this period of the investigation. After this assess-
ment of various caatinga conditions is obtained,
grazing rate and grazing season trials accompa-
nied by appropriate nutritional analyses will be
conducted. These will be followed by long-term
evaluation of improved grazing management
practices relative to animal nutrition and pro-
duction as well as the plant community changes
of the caatinga



(ABOVE) Tethered local java-
nese thin tailed, earless sheep
grazing planted forage.

(RIGHT) Weighing village sheep in
indonesia.

ANIMAL NUTRITION,
FORAGES AND BYPRODUCTS
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F()mg('s’ and crop by-products constitute a ma-
jor source of nutrients for livestock in the humid
tropics, and their utilization integrates well with
the utilization of marginal land and crop rotation
programs. In semi-arid areas, cultivated forages
and crop residues hold great potential o com-
plement the available range forage and help
narrow the nutrient gap as feed supplies dimin-
ish during the prolonged dry season. Cultivated
cool season grasses and legumes and harvest
residues, grazed directly or stored, could sup-
plement protein and energy intake and increase
livestock productivity by decreasing nutritional
stress, particularly during growth and lactation.

There is, unfortunately, little information on the
intake, digestibility, and nutritive value of many
common tropical foiages and crop by-products.
This lack of knowledge about how various levels
and combinations of common and exotic feeds
influence potential animal productivity leaves
unclear what constitutes optimum feeding regi-
mens for animals at different stages of their pro-
duction cycle. As there is currently no organized
system for the efficient incorporation of these
feedstuifs into rations, they are fed in combina-
tions which do not necessarily make the best
use of the available resourees.

In order to most effectively use native and cul-
tivated forages and crcp residues, it is necessary
to acquire a better understanding of the animals’
nutritional requirements and characterize the
nutritive value of the most readily available feed-
stuffs, including local forages and pasture. In

the humid tropics, this entails evaluating the



local feeds and developing guidelines for formu-
lation of batanced maximum profit rations which
use the most advantageous combination of nat-
ural and cuitivated forages at any given time

of the year. In semi-arid arcas, where range is
the primary feed resource, it is vital that the sea-
sonal variability in the nutritive value of the
range be accurately determined in order 1o as-
certain which cultivated forages provide the
most suitable supplements to complement de-
ficiencies. Where agricultural by-products are
the basis for dry season supplementation, it is
critical to know the nuirient value of the crop
residucs, which to date have not been extensive-
ly analyzed. This information can then be used
to devise feeding systems geared to the specific
conditions of cach locale.

William L. johnson, Ederlon Oliveira, Nelson
Barros, S. Rangkuti, M. Siregar, A. Djajanegara
Overseas Sites: Brazil and Indonesia

The primary objective of the rescarch in Brazil is
to devise econe mical supplementation systens
which optimize nutrient intake for goats and
sheep over the course of stress periods, particu-
larly the prolonged dry season and during criti-
cal phases ot their production cycle. Initial ac-
tivities are tocused on evaluating the available
feed base including crop residues, cultivated
forages, and leaty native legumes. In addition,
animal growth, lactation, and reprodudtive re-
sponse to varying levels of nutrient intake will
be measured, especially the response to encrgy
and protein supplementation. The influence of
soil type and season on the mineral status of
plants and animals will also be examined. Pre-
dictability of animal performance based on
chemical and in vitro analyses of feedstuffs will
be tested.

A survey of the many types and relative fre-
quencies of the feedstuffs on Java will be con-
ducted to cataloguc and sample the range and
diversity of the available feed resources. Intake
data will be recorded and feed samples collect-
ed and analyzed from village arimals to obtain
a seasonai nutritional profile ot the local small

ruminants. Animal performance data needed for
ration formulation will be acquired in controlled
iceding trials by measuring the ad fibitum intake
and production response of sheep and goats on
rations with varying anergy or protein levels.
These diets, composed of representa e feed-
stuffs cemmonly used on Java, will yie repeat-
able data on the nutritional value of the avail-
able teedstuffs and aid in the formulation of
sound recommendations for a systematic feeding
regimen,

Robert W. Van Keuren, Arturo Florez, Ricardo
Valdivia
Overseas Site: Peru

A survey will be conducted to characterize the
forages in the Highlands and determine their
potential adaptation, utilization, and preservation
in this environment. A large perennial ryegrass/
ladino clover pasture and smaller mixed pastures
of alfalfa, orchardgrass, timothy, and red dover
in paired grass/legume combinations, will be
established and grazed to measure their yield,
seasonal growth, persistence, and nutritive value.
This knowledge, combined with an evaluation
of animal adaptability and nutritional needs in
relation to production response, will enable the
project to plan a forage production system
which integrates well with the range program
and substantially contributes to improving over-
all animal productivity.
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Dr. Foote, observing a
herd of criollo goats north
of Lima, Peru.

REPRODUCTION
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Th(} reproductive rate in native flocks tends to
be low as evidenced by low total numl:ers and
weight of offspring per female bred. Factors
which may contiibute to this problem include
delayed first estrus and parturition, low fertility
and prolificacy, high embryo and postnatal los-
ses, short reproductive life of breeding females,
and maintenance of non-productive males and
females in the flocks. The lack of knowledge of

the basic reproductive processes of such indige-

nous animals as the alpaca, hair sheep, and
Highland wool sheep further hamper efforts o
improve the reproductive performance of these
animals.

[tis 2ssential that the reproductive capabilities
the indigenous small ruminants be characteriz
and the processes fimiting reproduction and
animal productivity be identified. This will fac
tate a better understanding of the in:eraction:
between traits relating to reproductive perfor-
mance ard animal productivity as well as the
relationship of these interactions to nutritiona
status and general management procedures. T
reproductive performance of various genotyp
of sheep and goats will be measured and corr
pared under natural and improved husbandry
systems. This will provide the baseline informa
tion necessary to develop and test a reproduc
tion management component which will en-
hance reproductive performance and can be
used in conjunction with other improved man
agement practices to increase animal produc-
tivity.



Warren C. Foote, Edward A. Nelson, Cesar
Novoa, Julio Sumar, William Vivanco, Aurino
Simplicio, Simon Riera

Overseas Sites: Peru and Brazil

Individual reproductive processes including fac-
tors relating to level and efficiency of perfor-
mance as well as scasonal influences will be
measured on various genotypes of male and fe-
male sheep, goats, and alpacas. Measurements
on the female will indlude age and weight at pu-
berty and first parturition, subsequent fertility
and prolificacy, and the birth weight and post-
natal survival rate cf offspring for each breeding/
lambing year over the course of reproductive
life. Ovulation rate, length of breeding scason,
and endocrine profiles will be monitored at se-
lected periods. Rams will have age and weight
at puberty recorded, lifetime reproductive char-
acteristics monitored, and seasonal effects on
changes in libido and semen production and
quality examined.

Information will be collected from animals men-
aged under traditional and improved manage-
ment conditions. This will identify the factors
limiting reproductive performance, measure ge-
netic and environmental effects and their inter-
actions, and establish estimates of reproductive
potential for the genotypes under study. Investi-
gators will then be able to determine the extent
to which reproductive performance can be
modified by changes in genetics and/or man-
agement practices to improve iivestock produc-
tivity.
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(ABOVE) Typical local goats at a research station in Quixada, Brazil.
(RIGHT) Alpaca owned by proprietors of handicraft shop in Puno, Peru.




ANIMAL HEALTH

There exists a wide spectrum of health prob-
lems among the livestock in developing coun-
tries. Ailments which range from poorly char-
acterized endemic parasite burdens to highly

specific vector-borne diseases act in concert with

other production system constraints and exert
considerable influence on overall animal per-

formance. Poor health depletes the animals’ re-
sistance to environmental stress, compounds the
debilitating eficcts of inadequate nutrition, and

hampers reproductive performance, all of which

cause reduced productive output and profit for
small ruminant producers.

Drs. Marina and Emidio Silva collecting samples from an experimental

doe at CNPC, Sobral, Brazil.
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It is of great importance to identify and rank
the health constraints which depress small ru-
minant productivity, taking into account both
the prevalence and economic toll of the majol
disease problems in each arca. This will provid
a focus for initiating research and devising stra
gies which alleviate the impact of high-priority
health problems. In order to implement effec-
tive preventive, therapeutic, and control prac-
tices which reduce morbidity and mortality, it w
be necessary to improve diagnostic techniques
and treatments for bacterial infections, viral dis
cases, and internal parasites; explore small rurr
nant immunological responses; and expand he
health management progranss and animal
heaith-care delivery systems.




Francis R. Abinanti, S. Njanja. D, P. Kariuki
Overseas Site: Kenya

A survey instrument to cffectively measure the
prevalence and cconomic significance of major
small ruminant diseases has been developed
which will 2ttempt to link animal health prob-
lems with the socio-economic and ecological
characteristics of smaltholder communities. Data
il be collected on: incidence of discase, re-
produciive pertormance, neonate loss, diseases
of young and growing animals, management
practices, and putritional profiles. A porticn of
the animals sampled in the survey will be ran-
domly selected for aaditional in-depth, long-
term monitoring. In addition to the survey activ-
ities, improved disgnostic and control methods
for sheep pox will be studied and new antihel-
mintics and coccidiostats will be tested in an
effort to combat internal parasites. Information
on smali ruminant health problems will be co-
ordinated with data on nutrition, genetics, and
animial and fand management 10 aid in the es-
tablishment and implementation of successful,
cost-eftective, herd health delivery systems.

James C. DeMartini, Eddo Caletti
Overseas Site: Peru

A number of health problems in Peri have been
targeted for study. Such chronic respiratery dis-
eases as sheep pulmonary adenomatosis and
chronic progressive pneumonia have been sin-
gled out as causing major flock losses. Investi-
gation of clostridial discases also has a high pri-
ority, particularly neonatal enteritis in the alpaca.
In addition, problems of internal parasites (es-
pecially liver flukes) and reproductive difficulties
(particularly ram epididymitis), will be studied.
Epizootiological studies will focus on the preva-
lence of parasitic, bacterial, and viral infections.
They will also aid in determining the effect of
management on discase prevalence and provide
further information on potential modes of trans-
mission of these important diseases. Research
performed will concentrate on develeping means

to improve clinical, pathologic, znd immuno-
logic methods of diagnosis and effective preven-
tion or treatment of these major disease con-
straints on animal productivity.

Blaine McGowan, Carlos Costa
Overseas Site: Brazil

The Health project will define and investigate
the causes of the major disease problems in
Northcast Brazil, particularly the high abortion
rates, kid and lamb mortality, and the incidence
of endo and ecto parasites. They will collect data
on the cyclic nature of parasite burdens, screen
antihelmintics for efticacy, develop strategic
worming practices, and study methods for pro-
tecting sheep against Corynebacterium pseudo-
tuberculosis, the bacteria which causes caseous
lymphadenitis. Serological survey, bacterial and
viral isolation, and histopathological techniques
will be employed in combination with necropsy
and clinical ireatments to better understand and
combat these problems. Cooperative arrange-
ments with several smaltholders in the region
will be establisi:ed to monitor animal health on
a yearly cycle. Based on the information gener-
ated from these studies, economically feasible
herd health programs encompassing preventive
and control techniques for the major disease
constraints will be developed.



Milking class at Women's Dairy
Goat Cooperative, Busia Dis-
trict, Western Kenya.

MANAGEMENT/ PRODUCTION
SYSTEMS towards raising goats. Experiments to design an

evaluate appropriate management techniques
for achieving milk and meat production en

Results of biological and socio-economic inter- smallholdings will be conducted.

disciplinary rescarch must be integrated and

adapted to the needs of small farm systems in This information will be used to establish a
the tropics. Research activities will focus on re- benchmark data base of production and eco-
source management and the resolution of con- nomic coefficients for the assessment of future
straints necessary for successful production sys- production system modifications and interven-

tions. In combination with the findings of the
other CRSP projects, the data will be used to
devise practical dairy/dual purpose goat man-
agement strategies which can be tested under
realistic smaltholder conditions and be success-
fully integrated within the current production
system.

tems.

The characteristics of the existing agricultural
production systems will be examined in order to
determine the major constraints to dairy/dual
purposc goat production and define research
priorities. The work will include the identifica-
tion of animal genetic resources, feed resources,
health problems, product utilization, markets,

28 labor requirements, and smallholder attitudes
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Ivpical feeding system

or reanng pre-weaning dairy
voat kids,

(RIGHT)

Goals, representative

of the type found in
Northeast Brazil, at CNPC,
Sobral, Brazil.

Nancy M. Stott, Ederlon Oliveira
Overseas Site: Brazil

If the needs of local producers concerned with
dairy goats are 1o he addressed, intersive man-
agement systems geared toward optimum milk
production in semi-arid areas must be investi-
gated. T order to devise successiul hushandry
methods for nceased dairy production, maore
information o requited about the most appro-
priate goat breed tor milk producton and the
proper plane of natrition tor lactating does. AMilk
production trem four goat breeds under inten-
sve management in Northeast Brazil will he re-
corded and evaluated and dat will be collecred
on the relationshiyy between reproductive per-
formance and natritional Tevel, Assistance will be
provided in the estiblishment of an analytical
nutrition Liboratony at the Sheep and Goat Cen-
ter at Sobral to tacditate these activities, Efiorts,
will also be directed towards gathering and dis-
tributing processing techniques for butter and
cheese producion and assessing management
systemis for the rearing of voung kids for meat
production,

AT el .

Henry A, Fitzhugh, 12, 5. Kitivo, ). Kekovole,
P. N. Gachuti, M. Wanyoike
Overseas Site: Kenya

Results from interdisciplinary research efforts
will be integrated 1o develop o dual purpose
goat component saited 1o the needs of small
tarms in the hamid tropics, Initially, surveys will
be conducted in collaboration with other CRSF
projects to characterize the current farming sys-
tems, identify major constraints, and establish
haseline data tor tature evaluation of research
results. Procedures will be developed for long-
term monitoring of typical small farmy produc-
tion systems, Among the characteristics recorded
will be periodic measurement of animal produc-
tivity including milk yield and fertility, seasonal
Huctuation in the nutrient value of available
feeds, and competition with Gther crop and live-
stock activities for fand, laber, and capital.
Breeding, nutrition, herd health, and manage-
ment programs will also be assessed. Experi-
ments will be conducted to evaluate local teed
resources and define nutrient requirements of
dual purpose goats to develop low-cost rations
appropriate tor goat production on smallhold-
ings. Work at Winrock in conjunction with the
effort in Kenya will include evaluation of various
management systems and nutrient requirements
for kids and lactating does and a documentation
of the genctic and environmental sources of var-
iation in growth, lactation, fertility, and health

in five dairy goat breeds.
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SOCIOLOGY
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Social and cultural conditions are important
and play a vital role in determining the overall
pattern of small ruminant husbandry. They exert
considerable influence on the decision making
process of smallholders and more research is
needed to determine specifically where and
how these factors operate within the context

of the smallholder farming system.

[Uis particularly important that morifications of
the present small vumivant farming systerns do
not disturb the fabric ot smullholder society to
the extent that they are harmful rather than
benelficial. Potential interventions will be studied
in depth with the objective of assessing the
manner in which needed improvements could
be implemented so they bring positive changes
to the local population,

(LEFT) Fighting rams surrounded by spectators at loce
market in Garut, West Java, Indonesia.

(RIGHT) Champion fighting ram in West Java,
Indonesia.



Michael F. Nolan, ). Casaverde, J. Flores-Gchoa,
V. Fernandez, R. Rivera, A. Aboud, J. thalauw,

K. Suradisastra

Overseas Sites: Peru, Brazil, Kenyq, and Indonesia

Several tvpes of data collection methods, inchud-
ing in-depth observations and survey techniques,
will be employed to define small raminant pro-
duction systems in cach of the overseds sites,
Field studies refated e kev sodo-cultural con-
straints to improved small runinant production
will be conducted fiom both the small Tarmer
and strestural socio-economic perspective, Spe-
cial emphasis will oe placed on examining small-
holder decision making. the role and intluence
of women and children in animal producdtion,
and the role ot small taminants in the rural
communities” social tabric, Pyvaluation studies on
proposed and implemented production system
interventions designed to increase smalt rumi-
nant productivite will also be performed.

In Brazil and Peru where extensive hushandry
systems are predominant, empiasis will be
placed oninvesiigaiing the sociology of range
management including an examinatien of pre-
vious attempts to alter traditional practices and
introduce moditied management techniques.
Where appropriate, specitic studies will focus
on community control ot public grazing land
and its ettect on the implementation of alterna-
tive practices. Also, comparisons between var-
ious types of small ruminant husbandry systems
such as traditional communities and large gov-
ernment cooperdtises will be made,

Kenya and Indonesia are characterized by highly
intensive mixed crop/livestock production sys-
tems, in which the livestock are generally con-
sidered a secondary enterprise. Great emphasis
will be placed on studying the role of the smali
runnant within agricultural systems primarily
oriented towards cultivation. Such things as pro-
duction strategies among the landless in com-
paricon to fandholders. the role of women's co-
operative groups in small reminant production,
and special non-agricultural roles small rumi-
nants fulfill within the society, will be examined.

Dipping class at Women's Dairy Goat Cooperative,
Busia District, Western Kenya.
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Mi. Albuquerque,

Mr. Gutierres, and

D Burzlaff examining

prickly pear feeding system fog
goats near Petroling oy Northe-
east Hrasil,

ECONOMICS
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in addition to the physical and biological con-
straints on animal pooducvity, a lack of knowl-
edge of various production and marketing
mechanisms and demand characteristics for
small ruminant products further limits potential
production systemy improvements, More specif-
ically, the combired effect of on-farm problems,
of resource produciivity and limited capital in
addition to off-farm constraints on marketing,

JRLES T TN

rural credit, and government pricing policy for
agricultural products, results in tew well-organ-
ized sheep and goat production systems. This
creates a situation inowhich it i difficult for small
ruminart producers to realize an adequate re-
turn on their animals, compounding their eco-
nomic hardship.

Using data trom all the projecis. the economists
will describe the physical, biological, organi-
zational, and socio-economic aspects of the
existing sall ruminant production system

This information is necessary 1o undertake long-
term tarm management, production economics
studies which analvze in detail the constraints
influencing small ruminant production and prot-
itability. These studies consides tsource use
problems on small farms and provide input for
planning researcn They also provide guidelines
for the design, evaluation, and extension of al-
ternative technologies.

C()mum('r demand marketing tudies will be
conducted to help detine the constraints in-
Huendng consemption. marketing, pricing, pre
cessing,and distribution in order to initiate re-
search ettorts 1o alleviate these problems. The
long-term prospects tor the production and
marheting of small ruminant meat, milk, hides,
and tiber will be identified and the oprinial pre
uct min patterned tor various target tarmer
groups will be detined.

A. John DeBoer, Julio Echevarria, M. Sabrani
Overseas Sites: Peru, Brazil, Kenya, and Indone

Sy and secondary sources will be used to
collect production system description data from
both traditional farms as well as those using
some aspects of improved technology. The farr
management/production economics studics at
cach site will include baseline field survevs, ma
keting agent and central market surveys, and
regular tarme interviews and management data
collection visits. Consumer market and demand
studics will survey the institutions, policies, and
constraints of the small ruminant market to es-
tablish and define its important characteristics.

These surveys will yield information on produc-
tion and consumption: patterns, resoutce re-
quirements for various activities, and quantify
seasonal constraints, This will facilitate an in-
denth analysis of the crop/livestock system, ac-
counting tor such factors as demand, risk. and
communal resource use problems. In some cas-
os, survey and experimental data will be used
to initiate the development of interdisciplinary
lincar programmied physical/financial models of
the small farm crop/livestock complex. The
models, incorporating both technical and finan-
cial aspects of the small ruminant system, can
be updated and revised as new information be-
comes available, Data will be continually col-
lected and analyzed to provide an initial assess-
ment of the production sysiem against which to
compare the effects of the CRSP improvement
etforts.
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Integration of new technologies related to in-
dividual components of an animal production

system by systems analysis techniques is a rela-
tively new field of science which takes into ac-
count the interaction of many factors contribu-
ting to the tunction of the production system.

Factors having major effects on small ruminant
producing systems include discase snd parasite
stresses interacting with ntition and breeding
which further interact with management, mar-
keting. and other socio-economic effects,

Computer simulation models of livestock pro-
duction systems have heen used successtully o
increase the eftectuveness of research results by

SYSTEMS ANALYSIS

Dr. Cartwright with the
horns from a champion
Garut fighting ram.

identitying knowledge gaps and establishing re-
search priorities and needs. In addition, vali-
dated computer simulations can be used for
evaluation of procuction aiternatives. Model ap-

plications of major interest are those that eval-
uate small rurninant production systems which
incorporate and integrate the appropriate spe-
cies within the particular agricultural system in
each of the overseas sites. This evaluation will
include the assessment of traditional and alter-
native management practices, feed resources
and supplementation programs, available breed
types, and application of rescarch results,

Thomas C. Cartwright, jorge Velasco, Alberto
Pumayalla, Elsio Figueiredo, A. B. Carles,

A. P. Siregar

Overseas Sites: Peru, Brazil, Kenya, and Indonesia

Dynamic, comprehensive, mathematical models
based on biclogical functions. will be developed
both for sheep and goat production systems
with the individual animal as the modeling unit.
Production from cach of the overseas sites will
be used to validate model input parameters. In-
put data specific to each location and manage-
ment system related to forage quality through
time, growth and lactaiion parameters, and man-
agement poliries, are required for the validation
procoss.

The validated simulation will serve as baseline
data. Further simulations with varying inputs will
then be used to identify the research required
to develop techniques to accomplish specific
objectives, synthesize alternative and ecozone-
specific production systems, and supply bio-
logical input-output data of traditional and al-
tered production systems for use by the Eco-
nomics and Sociology projects in such analyses
as production efficiency studiaes.

Specific production system components and alter-
native practices o be examined include: optimal
breeding season; comparative productivity of exo-
tic breeds and crossbreeding; use of supplemental
feeding and cultivated forages; disease control
programs; optimal weaning, culling and marketing
ages; and practices related tn market conditions
and social customs,
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Vicuna on the range in the Highlands of Peru.




