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THE CONCEPTS O F tablish freedom fromnhunger the US should 

THE CRSP'S strengthen the capacities of US land grant...
T universities in program-related agricultural insti-The United States, as the world's largest gener- tution development and research . . . improve 

ator of surplus food, has provided aid to millions their participation in the US government's inter­
of hungry people. Abundant harvests in the national efforts to apply more effective agricul-
United States have been widely distributed in tural sciences to the goal of increasing world 
acute (lisaster relief programs and on a regular food production and in general should supply
basis to food deficient nations. It has become increased and longer term support to the appli­
apparent, how(ver, especially in the last forty cation of science to solving food and nutrition 
years as the world's population burgeons, that problems of the o'eveloping countries." 
supplying the hungry world with food through
distribution of surpluses in no permanent way The act also specified that the United States 
alters the cycle of poverty and deprivation in the Agency for International Development (USAID)
less developed countries (I DC's). Improving the administer and fund Title Xii with money from 
c :pability of these areas to supply their own their existing budget and authorized the Presi­
food needs is the only feasible long-term solu- dent to create the Board of international Food
tion to the problem. Recently, to promote this and Agricultural Development (BIFAD) to initiate 
goal, the United States Congress passed the implementation of the act. BIFAD appointed the 
International Development and] Food Assistance Joint Research Committee (JRC) to oversee the 
Act of 1975. research-related aspects of Title XII. It was their 

recommendation that Title XI-sponsored re-Included in the act was Title XII-Famine Pre- search be implemented through Collaborative 
vention and Freedom from Hunger, which Research Support Programs (CRSP's) and among
states, " . . . in order io prevent famine and es- their suggested topics was Small Ruminants. 
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W HY A SMALL 	 Forty percent of the world's sheep and 77 per­
cent of the world's goats are in the LDC's,RUM INANT CRSP 	 owned primarily by smll pastoralists and farmers 
of very limited means. rhe production per 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 

1 well suited to the needs of the smallholders and 
i the conditions prevailing in the LDC's. For ex­

ample, they: 

"lHave low initial and maintenance costs. 
- Are able to use marginal land and crop residues. 
. Produce milk and meat in small, readily usable 

quantities. 
El Produce fiber and skins which sustain cottage 

MW industries. 

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

(70P) Dr. Fitzhugh and Dr. 
Yazrnan with an OUtStanding 
Alpine doe forn) Petit jean 
Goat D.1, %1r1o K Inter­

naI~r, *\rkarsas. 

lexel Jicep graizing
 
highlimnd in Indonesia.
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SMALL RU M INANT CRSPSM AL RZA INANT GOA!OA AND 	 SOIOAA AND GO LS 

The long-range goal of the Small Ruminant 
CRSP is to increase the food supply and raise 
the inconme of the smallholder engaged in small 
ruminant prodLtion. The I)rohlerns of small rLJ-

minant productiVity in developing countries are 
multifa(eted and interact in a dynamic andJ con-
plex manner. In response. the, CRSP has mou nt-
ed a multidisciplinary, ( ollalhorative program to 
investigate the hiologc al and so(io-economic 
elements of the ,gf iCUhtJral product ion systems
inthe regions in whi Ii it isworking. 

Seventeen research proposals fron) 13 LIS instilu-
tions were selected to enihark upon the first 
CRSP and U)iniversity of California, Davis, one of 
the partici)ating nni,.ersities, was designated
Managemcnt E1ntis. 

El 	 The Management [ntity (ME) coordinates 
project activities through the Program Direc-
with the support of the oI!!_,, corn-"gthree 
mittees, a(ch of which play a (Aistinct role in 
function Of the SR-CRSP. 

o The Technical Committee (TC) is responsible
for developing aim] implementig research 
projects in the LIS and overseas. It consists of 
the Prin(ipal Irivestigator oi each CRSP project. 

o The Board of Institutional Representatives 
(BIR) is an exective conmittee concerned 
with bludget aMid policy. It consists of repre-
senlatives itrom the administrations of each of 
the p irticipating inlstitutions. 

o 	The Extenal Evaluation Panel (EEP) acts 
in an advisory capacity and is responsible 
for review and evaluation of CRSP research 
activities. It consists of a miultidisciplin-
ary group of emirient scientists from instiiu-
tions not participating inthe CRSP. 

Additional program coordination comes from 
Site Coordinators employed l)y the Managemen 
Entity to provide adlninistrative and logistical
support to CRSP personnel engaged in research 

at the overseas worksites. 

A iesearch program has been designed by US 
Principal Investigators and overseas counterpart 
scientists whi(h meshes with the goals of the 
collahorating institutions and complements the 
host governments* current development pro­
grams. Open lines of (ommunication and a high
level of cooperation aniong all the projects' par­
ticipants are mai ntained, both in the JS and 
abroad. In many instances, resear( h facilities and 
experimental animals, as well as data collection, 
integration and dissemination duties, are being
shared. Every effort is being ma(Ie 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
seas 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 imlportanit conriponent of the collaborative
 
effort focuses on integrating economic and so­ciological factors with agricultural data obtained
 
in the field to delineate the current small rL­
minrant productioni system and develop a co­
herent series of recommenlatiors for improving 
sheep and goat productivity and miarkeling effi­ciency. These recommendatiors should consider 
how the elements which comprise the various 
agricultural production systems operate in rela­
tionship to each other to influence the overall 
function of the small ruminant husbandry and 
marketing system. This collective approach toconfronting 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. 
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SM ALL RUM INANT Arid, seni-arid, humid, sub-humid, and highlandCRSP OVERSEAS WO RKSITES ccs ':nare,[l represented. Within these var-
CKus ecosystems, sheep and goals are managed 
under both extensive and intensive productionl 

systems to provide meat, milk, hides, and fiber 
for commercial and borne use. Ihe principal ex­
tensive systems are the nomadic, transhurant. 
and/or sedentary graziers systems of Africa, Latin 

, . America, andi the Near East. The main intensive 
~ .'+,,- systems are chlara( teri.'ed by crop/livestock con­

q "... binatior <,fou n(d in Asi a nd Africa. Ihe principal
,0 technological (onstraints in both extensive andV.;J intenisi,,e systems are inadequate year-rouid 

feed supply, dise(ase and parasitisn, non-selec­
tive breeding, ,mid low rates of reproductiol. In 

! [ extensive grazing %'st(,1/5, raigelan(Is are often 
over-grazed or riiisilm d (.,using wide-spread 

J LffY'i !! destruction of vegetation mid erosion of the
topsoil whicb leads to a detetiorated rangeland 

and + 
' ,7l'+ ;' ., . tivity. lhese technological tost rarint , are exacer­

.. . bated by the urnavailatbility and/or high cost of 
Ma- to iri­

-. " iit ately caiuses declirlirig ainiial produc­

many ty)es of (xt rrni, inj)uts required 
prove sheep aind goat ipr)(ducti(i systems, in­... ..... •~ efficint marketing systems, arid by social factors 

constraiiing the applicatlion of ifniprovedt prac-

G iven the pattern of nirial ownership in the I 
learint midn -elmring 

;rourid to phrt napier IDC's, the group of people towards whom the i n rlost instan(es sigrifi(ait imrpovernents Can 
grass in Keny. SR-CRSP will direct its activities will be limited be riale in sheep and goat production systems. 

resour e.,l)rou(cers, smallholders, aid nomadi( These improveriients ni0usl be based on nore 
husbari,u,,neri. hiFe)roblems unique to their sit- efficient use of available 1ard, feed, animal, and 
ualion miake feearch overseas not on ly apl)j nr- labor resouice(s to achieve optimal production as 
priaie, il esseria[ if rneariingful tprogless is to w,'el as to (onserve ain(] improve tbe natural re­
be rmle irn iniptriiig small runiriant prodic- sources of the tropical regions. Expariudi:og the 
tivity undel th in nrnagt'rll('rt londitionis. Be- body of knowledge anti inicreasirig the level of 
cauts, Ihe Inte ls,,(rch (ormponent of (onipetence of US antd [DC scientists to conducttit ,Ilional 
the CRSP was (onsinheied the oirnerstone of the resear( on small rirllrianis aind sriallholder 
project, great (are wis taken to select appiro- pioducion wvillsysterili, facilitate the develop­
priate worksitt's represenintativt. of the various merit ii( testing of atppropriate technologies 
ecosystems ,ailnd productiion syst('ns eo( ni itered ani practi(es to iiiprove, productivity of target 
in the tiopics. production systems in developing countries. 
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BRAZIL 
t"T 

' ,fl There are approximately 6 million sheep in the 
Northeast, concentrated in the states of Piaui, 

LIZ I 	 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. he entire region has about 9 million goats, 
most Of Whicli are fou n( in the ari( iand semi-Mr. Tom Miller, SR-CRSP Sike 	 A. 

Coordinator and Dr. /Aurino NirM aieas of the interior. Their proportion of the 
Simplicio aitCNPC, total livesto( k population increases as one moves 

Sobral, Brazil. / 	 away from the coast and rainfall decreases. The 
goats in this region constitute approximately 92 

Northe astern Brazil is a tro)i(a lregion with a percent of the (OU n try's goat population with 
pol)talion1 of i.- million people, 12 million Of more than one thiu,. of !oern in Bahia State and 
whom liv'( in he1 million kin .' semi-arid, inte- more than one million head in each of the states 
ior Seriali ,'one. 1flie ( limate of the Northeaste frIiaui, Ceara, Pernambuco, and Paraiba. 
region is ( haia tel iy ( h(1 iistint wet an(l (lry 
periods ea(h lIsting approxinilately 6 months, A rniber of long-tern programs for the pur­
with relatively little seasonal variation ill terr- pose of raising the standard of living of North­
ature. C'a,,ira,the vege(tation(Itpli(a ot the, east Brazil's rural and urban sectors are currently 
senii-,tid area, (Oinsists mostly 01 hIrush heing uindh, small rtaken by the Brazilian government. 
trees, and nati,.e grasses a 1( lehulnes..Sheep Efforts to imicease the production of snall rurmi­
anid gots,l the legion, pledoin'ianl li .esto(k nant,, are iearded as a means of improving the 
spe(c, ,ui(irei, to proltIce Ieat 'Ind so me ntlitional level anid earning capciiy ut the lieu ­
milk for home11) pie of the Sertao, especially the niost deprived(I)i<ilH)tior, and the animals 
themselveslo with their Inl .,kiris are and impoverished of thai grolup, the subsis­alio hide,, 
importanlt ,eilelitoisot wv lence-level farmer. In addilion, arlintegrated(illl,' 

program of research , extension, credit, arid mar-
The pirmary animal hlustanidh vvstie in the in- ket (levelop ent will aid the econromies of the 
terior is extensive range piolu(till ind the low, urban se(lor by increasing the Sulply of live­
highly seasonil rainfall resuls in a pronoU nce(l stock products (hites arid skills) Upon which 
seasoinal vegetati(n ipattern. lhe lrasti( tecline Northeast Brazil's regionial industries depend and 
in available fee(d over the prolonged dry season inlcreasing tile SULIply Of meat availalble to city 
causes the livestock On the caatn(ga severe nuli- dwellers. 
tional stress, piesnting a major (onstra int to 
aninial productivity. The problen is worsened by Because sheep and goats in Northeast Brazil pro­
the in(reased nutritional demands of post-weanr- vide a major source of animial protein and cash 
ing, late gestation, an( early lactation. Aiinils incorme, they make significant contributions to 
in these slages of their prodLuction cycle during the food supply and economy of the region. For 
the dry season experience great difficulty main- this reason, the Brazilian government has placed
tatiing acceptabile growth and reproductive rates a high priority on improving their performance
and at times, even surviving. 1his problem is fur- and the activities of the Small Ruminant CRSP 
ther reflecled intheir small size, low yield and are directed towards complementing and con­
dressing percent, andi depressed offtake. tributing to these efforts. 6 
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Sheep grazing cleared caaringa atSobral, Brazil. CNPC, 
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PERTU 	 I hIserIi-a rid( Sierra highiar(s of the P(ruvianPEUAndtes< 	 (()nhfin 2,000 ( ommumride, (,imt)winas 

.---, , .. ........ ..... (indigenoue Indiln (onlmtinities), with a popu­
, . , .: . .. ' I tiorl 	of 345,0(i) taMili s. MOst Of Ilse (MI)­

1ITIMO JIhiI( , are aiItonolous villages hit somje of 
them re ,aSso(iate( with Ilarge ( o)erative agri­
(cuhtural units, Scie(lad Agri(ola (e Interes .)o­
. i,,I (SAIS), whir Iiwere (reated hy the Agrarian

0Reform Movement of 'Ide(eade Igor. Tlese (-0111). ,fliilrdes (<t)iesiins own 75 per(ent of all the 
1 tgri(cLIurIL, lani in the Sierr with holdings cor­

monlly found <ihove 12,000 feet and at elevatioris 
as1high as the 17,500 foot pertnianeri gla(ier line. 
Only Iholti 2 per:en4t Of this land is ,rahbl(, with 
frosi, hail. and snow impefiling crops glown at 
1ll hut the Iower 'l('VitioIs. AhereC pllling is 

,4 f)OssiblC , lndiais priialily (ultivat( (Orn,
{} Wt-, 
(tlrirthi. ,lnirtatoes.With 98 p)erent Of4 	 theii
land suitlel only 	for )astureR, if it is irdt(eed us­

4 " 	 hl, it ill, the IOghlnd Indi,ns are very depen­
(lail o thei livestock, parIti(-ulaly ,miall rinli­, - , .,,,, A... 
 . ., nrm
n its, for for, aid cash in(oie. 

" - " . "-..... -- e p maryh(")lln en­rrinail finsLantlry system 
" .. ...-..- ','.''' (cOlterl in the high, tenii-arilareas of PILi 

is extensive r,11r9(' f)r(IUtion of shee1 ) and al­

6, l(eitl\ Im)1ri( 	 rrial Th Il total nmll iulin,ntl population if) PIi is 
Tl(as. 1heWIr. the nrltual galZing land of thehigh Si(rra L)onI 	whi(h these aInimlals (depe4nd,,p t ( ir w ,m ( i 	 ,. \ 

P'ioin rhe ( 	eInrIIfIt 
1tI rirllnc "ih p, 2 m illion illp ,as. 2 m illion has aInetmirnate I rewa Of a t)oLI 25 m illion h '(­l a h,ill r illioll ll,mrrras. hese alnim lls res.lhe inr ea,ing hLmanIlll ) )(llation of the 

atlf' Ml'iil )trrposl)0 Mind n(IOrWis 	 tIsuatlyV rn111- higlrar(ltS a((Is )rssLr to in ahr1aily oVerl­ti-IcItrl)rosk.( o, tocirl(l priinm,irl\, ilonig tI(, d(ened [rrodim(lcto vidystirriaid ccelitvs (Ncit,­
I.is, ivirc rri(t,il mi ( h(-: armd ri(,it ing probleis whi( 1i may resuitrs fil ill p(im,rlflulit
Ir, prrJ Oiel is Ilinsim ilaas, nd sheep. Il (dallage to the d(eli(ate (( )s-stet)r (i the region.

<i!ltitionr, il)lia , pto rh h(iuh '111d IIandis lrell 
used ,i t k 1iimals [l(' e\-,it h)ll altitudes. Resilts froi+studies ( (oidutl(hin)Pe.frt, which: 
Iifi(Iit1, mrki(t (derrim1l tot liluh in PerIL Ils D inidiat(, th i)firoj iriat!, i)ro,,du 1itio nin)hisis
(aIs( t 1 t' IW( WI iurnWt i ,,ll tur1 irI - (fiher v . riet,1),
por!,l , nil t lrs in iddition to th(ir E] (onflpalre the productive efli(n( is fdifferent
trlitinil ro v, . )ppliers.,,ll w)Ol 	 spec(is (,lapas vs. sheel ), lld 

ShYle 	 E prediict the nllimbel in(l rIix of spe(ics for11 tI(,,iI alpd ,, ile iedonlinlt spe(is otlilu ralLglan(ri utilization (stocking rates),ir ihe I lighkl-acts 	 itf)i ae (llM,s ( ially pr,- Iad-fess Liiv(' l prohler.us in an integrate(l
Vailerlt rrt iini)( lli t it Ilin , hit ,ig(,lhvitiur,. A, norarInrer, Suc-h ,t(ilies COUld also plovide otherth(e wrld d(t ',inl Ior '11m( ,i w()) gr)ws, it will highliand ais with (riieriiai tLi)Oi which tI) has
i ( ( , rmIrl( e i<,igllm1\ trrc u Ililf ) irartl toilt ( quir(' their sr al II tlillill l 1 im proveriiv e it efforts, tlfusthe Irll herge nor (50,,l5 to irrtirOv( the ptro- extending theI,results of the Siiall Riminant

(ul(tiviit, o ltits still ruri,/inrll wihir1 is so CRSI resear( heyond Ithe specific locale irvesti­if 	 uirri(uiLly ,irlipted fIllie high A1i6 "s. gat(L. 

http:prohler.us
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milking a criollo goat.Peruvian woman 
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INDONESIA
 
Farm sizes have been declining precipitously in 
J;wa in recent years and the current average size 
is .3 hectares per farm. Decreasing farm size and 
il( easing hunian population combine to create 
a,Sit nat ion in which ever larger numbers of peo­
pie 1MUSt so i,iSt onl ever smaller parcels of land. 
There is little land a1vailable for grazing or fodder 
prodiUtion, heln(e intensive "Cut and ,arry"
(ontirlemint husbandry systems (in wifi l
the 

, .small rIminaniis are (olitinually housed and fed 
- a wiide variety of agric(ltUral ar native feed­

stuffs) have bcconie well developed. 

Inlci eased crop intensity and yields have greatlyIincreased 

Indonesia, a holumid/sUb-ho nlid tropical archi- the available supply of crop by-pro­ducts and r(sidLl(s. Tree crops also contribute apelago with a population of 135 million pcople, wide variety (,flivestock feeds as (1o leavesis the fifth most pop lous nati(on iinth, world. aglened lirom hedgerovs, native ard intlodu1eidIts 3,180,000 sheep a0(1 7,480,000 goats are (oil- grasses, aMd leguifles. Inaddition to the widelycentrated inlthe areas of the highest poulati(ln practiced "zero grazing" confiriement syste.n,density, the islands of Madura, Java, and Bali. there is somegrazing encountered along road-Java, With a popUlati Ol (f 85 million people sides and other LInused areas. Concentrates arecrowded il a land area the size of Calif rnia, is rarely used, as land is at a prerriumin for growingthe world's most densely po)ollated island. Ih food or estate (cops.

sheep antI goats ,iO 1ntie ically imlportant arid
fill a vital '(oriori ni h. There are three major cuItivation zones on Java, 

defined primarily by elevation, and eachThe primary aninil hit!i) dry system is a highly one is
a';sociated with corresponding crops. Ini the low­intensive one, in ( lose ,,s oiition wit h highly lands, wet rice farming predominates. Revenueintensive crop production. Most of the aniials producing estate crops, including coffee, tea,are raised iincombined rop/livestock, small- cocoa, rubber, and spices, are grown on theholder, ba kya rd production systems with a 
 upper elevation slopelands. The highlands arecorilori herd size of two to five head per own- characterized Iy intensive vegetable production

er. They at' pi imaily 'I (ash cI op, raised for systems.
their meat and manure aid Listilly marketed 
rathr tlhlll((orsomJeM'd l)ntie pi((i(CCr. Although tlie sheep and] goats raised in the vii­

lages onl Java do not exhibit obvious signs ofI tFe sh('ep fou orlrn Jdd disr)lay a o(o tiuunl nLitritional deficiencies, they do not display op­from thin ti led hll itypes to fat tailed wool ti iioi productivity levels growth rates, fertility,types. Although there are local breeds arid or lactation yields given the available resources.types, there is conisideralhe evidence of exteri- lie diversity found in the small ruminant popu­sive crossing vsith exoti c blreeds. lie Kacang, lation on Java and their equally diverse feedgoat is the indiqg,noiits type ,ind Kacang Elawah supply providc challengirig opportunities for thecrosse ,ireal so ( 001l0o1. The [ttawah is ict ially Small RLiminant CRSP to develop and imple­a (ross t)('i(', lie JanialpldUl i inmoported from mentt 
 innovative solutions to the constraints on 
India aind10 tler local Javinese goal varieties, animal productivity. 



(LEI F)Fat tailed sheep in Indonesia. 

(BLOWV) Indonesian artici..ant in aSR-CRSP Sheep 
and Goat Training Course field testing village surveys in 
Cibury Village, We tXiva, Indonesa. 
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KENYA
 

K/ 

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. Kilimaniao. and the imposing 
Abedere Mountains. W.thin 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 predorninant 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 (onsiderable att'ntion and the Small Rumi­
nant CRSP intends to concentrate its efforts in-
stead in the densely populated medium and 
high potential agriculiural areas where the po- 
tential for small ruminant contributions to the 
food supply and the economy have not yet 
been adequately explored, 

T 
ien percent of Kenya's land has medium po-

tential tor 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 latte 
two eco-clirnatic zones (11and Ill), is generally ol 
the mixed crop/livestock type, with the livestock 
of secondary importance to cultivation. 

Ninety percent f 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 II and III 
areas of the following provinces: Coast, Eastern, 
Central, Rift Valley, Nyanza and Western. Live­
stock, although 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 
revnue. The human population is expanding 
rapidly in these already densely populated areas 
cansing 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 role than they do 
at present in contributing to rural diets dnd 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 has recently 
emphasized 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. 12 
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United States anld Kenyan scientists at 01 Magogo 
Sation, Naivasha, Kenya. From left to right: Dr. Smith, 
Dr. Bradford Mr. Odenya, Mr. Berger (SR-CRSP Si~e 
Coordinator), Mr. Langat, Mr. Kitivo, and Mr. Okcyo. 
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MOROCCO
 

M orocco 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 

4 
'I 

. 

Atlas Mountains in the coastal plain and plateau 
areas. Livestock production systems also vary
from transhurnant to srnallholder with the pri­inary focus on e'at production from sheep and 
goats. Sheep and goat popLiations are currently
estin ited at 16 and 7 million head respectively.
I hie nmbers of both species have grown sharp­
ly over the past 25 years and are continuing to 
in( rease. 

The Sheep induistry is one of the most important 
agrIthural sectors in Morocco an(l is well inte­
grated with the land use and crop production 

f 

systems. Approximately 30 percent of Moro(co's
red neat deniand is met by sheep and even 
Imore importantly, the price for meat from all 
other species is largely determined by prevailing 
mutton and lamb prices. 

The industry rests upon five distinct types of 
sheep about which very little is known except
that they appear to possess a number of ex­

. o.... 

tremely valuable traits such as high fecundi:y 
and a non-seasonal breeding cycle. Severalsheep breeds are recognized including Timah­

" (ldite, Beni Guil, Sardi, Beni FI'sen, and D'man. 

-' . 

Native goats have not yet been as specifically 
characterized and are generallv designated as 
"black" or "white." 

- .-

Morocco is currently receiving high priority as a 
primary overseas site and events are moving 
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 thenear future. 



AA 4 

'V, 

-I ILLr15 

VA)SuasinMrcoa h At-,T 

(LEFT, TOP) Souk rams in Morocco at tile 
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 Itzer, Morocco. 
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SR-CRSP ANIMAL HEALTH[ran( is R. AhinantiISC I LIND ESCollege ofl Veterinary Medi( ir-eDISCIPLINES Wtate ( nive-fify, Pulrman, WA 99164 

Jms C. DeNa rlini 
Departmeni of Pathology 
Colorado State University, Iort Collins, CO 80523 

Blaine Mc(Gowan 
')( hool ofi Vethtrinar' Mvdicmn 

ANIMAL BREEDING AND GENETICS 
University of C~llifoinia, IDavi<, CA 95b 16 

Robert L. Blackwell 
Department of Arnimal and Range S ien es 
Montana State Univer,itv. Boietymw, Nir 59717 MANAGEMENT/PRODUCTION 

G. Eri Bradford 
Department of Aial Si et e SYSTEM1S 
University of Caifornia. Daxvis, 

J. 
CA 95616 Henry A. Fitzhugh 

Winro(k International Livestock 

Texas Agri( hLioril I sperirnerri Stftijoj Research and Training Center 
P.O. Box 950, San \iogelo, IX 76901 Morrilton, AR 72110 

Nancy M. Stott 
Department of Agricultural Sciences 
TUskegee Institute. Tuskegee Institute, AL. 36088 

ANIMAL NUTRITION, 
FORAGES AND BYPRODUCTS 
W\illialn ILl(,hn,,n ECONOMICS 

Departrnen ofi m\nimiliI ,765e A. John DeBoer 
North ( driin,. t,ir, i r .r<ifRaleigh, NC 27650 W inrock International Livestock 

Roluirt 
0hio \,ii 

w,\p Ki urirri 

uhtir,il Rit,.ir( h ind Development Center 
Research and Training Center 
MNorrilton, AR 72110 

)hio Stat. I l . ,lovi , OH 44691 

RANGE MANAGEMENT 
NUTRITION 

AND SOCIOLOGY 
Michael I. Nolan 

Department of Rural Sociology 
I red C. Bryanl University of Missouri, Columbia, MO 65211 

Departiment o Riiis, mid Wildlife 
Iexai,IV( h I niixrus I uilhlii( k IX 79409 

John C. Nial( uIk 
D ti ,r tirini of Rmi e , ,,, , SYSTEM S A N A LYSIS 
ttah itat, I nx ur.lsut , I .0 , 1 84322 

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

REPRODUCTION 
Edward A. Nelson 

Department of Animal Stien e 
Californii Stalt Polyt( 
Ponmona, (,\ A91768 

Warren C. lI(t, 

hni( Irnikersity 
Information regarding specific proiects may be obtained 
by contacting the Principal Investigators directly. Chief 
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overseas counterparts are 
tion. 

listed with each project descrip­
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Members of Women's Dairy Goat Cooperative with 
native East African does, Buiia District, Western 
Kenya. 



Ntea t-type goats involved in
 
SR-( OSP studies at the Texas
A&N1 igri~ultural Ex;periment 

,l,!tiion,
San Angelo, Texas. 

Attempts to characterize local animals, evaluateANIM AL BREEDING potential and design coordinatedlarge,-s(ale s:election, breeding, allJ genetic im-

AND GEN ETiCS provement programs areETICSwhenAN D GE further complicatedthere are few distinct breeds and] only 

highly varied or ntondescript stock from which to 
choose individual, for production trials. The lack 
of livestock perfortnance data also hampers ef-Tr forts to develop productive animals specificallyThere ha-, in genera , been inidequate animal adapted for intro tiction to a particular ecolo­

identificati(in, po)ot record keeping, and unre- gi(al ione. 
stri(tel b ,reedliniginthe rtive flocks of the 
LCD',, fa( tit,, vhthIv
have st ii()lly hindered ef- Baseline data wrformran(con the , of indigenousfotS to itlladite(ihilividuJl a,ina lperformanc(, small ruminants will hc. obtained in order to ini­(ons'quttlv, the t('lti( a of lie nativepoterlt tiate selection pro(edures for upgrading the ge­sto( k has 1(,,(er! hen ai Liutlv ise,,set ,par- nelic potential of the na tiv, stock. The survival,ti(ularlv in rel.mo !0suchtinlilitlitt traits as fertility, and performance of local and local/ex­disea, resitetme, teitilit , Ind irlaptahilits to otic crosses will be compared in order to identi­the ual,illy (iffiuh (LFJIVteninlents in which they fv superior types, well adapted to local condi­mu-sit rJVive a'1r If)ro(h e. In addition. there 1W tions. These individuals can then serve as foun­egiorts in whii Iihthc xtetisive (rossing betwi,(n dation stock in well-planned breeding programslocal ,idI x(iii( 'heep iim goal )lee s has re- designed to produce animals for distribution tosuted in a (intilueti (of gertetic lypes. the smallholder. 
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-4- Robert L.Blackwell, Manuel Carpio, Joilge Velasco In Indonesia, the effect of a nurner of produc-
Overseas Site: Peru tion variables on reproduction and growth will 

lhe analyzed. Sheep in the local villages and at 
';'vaila hi(, lu( ton data and] beeding records research stations will be evaluated for such char­

.it he ie', 10, dltiidtQ estiwkate:, Of population acteristics as conception and birth rates lamb 
IIk 

""" ) 
paramtwr, for irnl ctail pro(Ition characteris-
tics invll(iling (stimate- (ifmajor environenital 

survival, growth rates, and market weight. Rams 
identified as superior on the resear h stations 

- -.:-
" 

" ... 
, 

1effe ts and feliationsips arong releva.t traits. 
"liese estimated o)pulation Iparanter ,, wVill be 
H, u,( to design amd focuJ further re~eafh ef-

will be bred to village ewes with performance 
recor(ds. This progeny testing will help ascertain 
whether ranking animals amni(rating individual 

rfots.I reqtient olistrvatiors on slc Ihtraits as ,u r- 
Vival, (elrOdtJ(ti)n, gr-owthI, (iJaInt ity and (lJality 
of fiber 1rocluc tion (parti(cilarly tor the alpaca), 

performances at the experiment stations pro­
vides a valid indication of productivity under 
field conditions. 

and ciaterral ability ,'ill e made illlong-term 
i iierients onid ted in the Cential and 
'outlietri Si,,Ira. Other eXieimerits ,will study 
he comparativ e ip tciiity for imlrovement of J. Maurice Shelton, Elsio Figueiredo 
iiniti,st c' "k Icy ',ee(tion arnon the native live- Overseas Site: Brazil 
-ti(k ;Potdlatiin, grading Up with inpoved
Percivia irl(cc I s. an using -enelic to(k trom A three-pias( breedirg iiproveien program 
.otiti, Peru. I lee studies, 'ill provide inforrna-

tion whiil, will Ie used to iccnilu ,mnd iil)rove 
will be OndUctci in Northeast B3razil. Sheep and 
goat genotpes will In identified and character­

ex.istincg 
griled, 

,ledingpiogiam 
e( ted, iativ( arid 

r id plovide up-
iatlie/exotic (iross 

ized for further study. ,erretic parareters of 
desired fra!ts and their comripatibility will be esti­

cal dhecp inc! 
CitpIc i, if 
loricJi. 

goat mcniker 
i 

hreedin4u,( 
p,(alro ('I. 

k ( tarni (ooperativ( s and local mated. Selec-tioin programs for the following four 
line,, w.il be initiated: growth rate, fertility, resis­
tence to caseous lymphadenitis. anc index selec­

tion involving growth rate and fertility. Several 

G. Eric Bradlord, Davit Kirnenye, P. Sitorus, 
Subandriyo 
Overseas Sites: Kenya and Indonesia 

types of sheep and goats under a variety of local 
conditions can he itegrated into a common se­
lection prograrir after the initial genetic deter­
inirationl, have been maide. frends in other var--

Before large num ei , )f dual iurpce./airy goat, 
ta Fres will also be observed 
( ess, a long-term ,nideavo, 

as the sele( tion pro­
pro( eeds. In addi­

can he iitrrduL ed into 
tiral sstem in we'cstr 

the sriallholher agr icUl-
Kenya, animals wh i(h ie 

tion to the work in Brazil, the graing habits, 
carcass cornlposition, adaptability, and reproduc­

well adlaptedtu,11 that Pairlilr erirvirircent 
riiUSt ieW i'ile10,d. ?\ surVC- will Ice (ondu( telI 

live efficiency of fat tailed, hair, and Merino 
sheep will he compared in studies conducted in 

to obhtain fcil tican (1la which Will lie used a , Iexas. 
a guide , ,,1 l tincinitial st,)( k fo hi eeding 
studic . tIh ir cII,:n e c )f local breeds and 
dairy/lo .,a ( ro ms- vili hr (viluated for such 
traits as tryparioricr ,,sirsi-!,rnce, fertility, milk 
tirodu(tion, and grow!h mate ntipcricc aninals 
will be used in icriticr. ,d ',010,4 tici1 trials, adi 
ultimately the, genetic types )est suited] to make 
a contribution to the stbhsistence t'mers of the 
region will be identified 
subsequert distribution. 

mformultiplicatio), aind 
19 
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RANG E M ANAG EM ENT Anie(,logical i,,ventory a1 ss(,s,,nt the 

secasonal \,iridtion in the availa ilily and nutritiv( 

vdILW( Of"1h1W1,nC folrg sp('ies; and an evil­
uation of ,iori)al effe( ts on nutritional require. 
mriDrts,, anIl (1ietI(ef(, ,r(, f th( g ra zintake, 

heetrimfi l., lw lneti( polentlial ot the indi- ing livesol k at (lii,,',,t S.,tge. of thei pro(,C­
lgeiiis. , iitiis, 1,I ii lii,.,il t,, the, tr((lJ ItlI tive (v(le, will Iw i,!ih tmed. lho, lealine in or 
P)Oirt it.ii tin i r (is]Hhwhidht, (( 1itli l. matiin al) tlfttr,!iti,)Oil I g' m lnagemeinnt .ysth i st,tl i1 I h (.l s? i 1t' IliI l-li lls dtlrive flnt t t ,(,,tdis w.ill fa iitae',tt, 

h oiiLt' gmli itng fftgi ('by,tMoti, ', ti I ii(', :zIptlv Iihlv )(h'l(lrtltrtt (it l ,/JohittiS( 
,


l t i IMl!dir t w. w. , i , I k i,,,A]mt ; iif, o i l ,n (,',I~ !,, ml fI ' - l dhl ' l" l l ll 'pt ) ( o,+,n , ~ t cr , t cr .

a oh I Is, ii ,,Liii/(], )i[Iltgii till( Sf'r,U] ,i 

, s , itOr ,.ii t t .. , t is,,flifll Si ii-. - lhe major objective i-:o) botl rna inr the pro­
,
ml"(, ,e
l s',s Ish', hituitI )i te.( riiIli' duCtivity (f the I 1g(' resource as well ias ena'Ible 

,i d.( .,r ., ,fii Ilitil the an1imals. 5(o (ependentIhimi, ilni Ioetntial on the' ran(ge for thei 
he t, I, i I r is, ,!iliilt' lltOe il,Of the trtljir , ttmn( ,to fulfill their nutrient re­
ilit i',ifn1 iiii(i. ylmiir(im(rnt, trr <llitiram l prodl(tion. Gra/irlg 
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/ictoi Beraun and John Pitts 
neasure current through a 
ola r powered electric fence 

trials on improved range in conjunction with the 
appropriate nutritional measurements can also 
serve to test the integration of such othe ina-
proved managenment Practices as the use of se­
lected breed types and supplemental feeding, 
under realistic condition-, 

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

Condition classe,, based on a complete range 
inventory, will be acsigned to range sites to indi-
cate the dlegrce of deviation from their poten-
tial. The range inventory will include classifying 
climate, topography, soils, and vegetation, strati-
tying iangelands according to altitude and rain-
fall, detertnmining total bit,mass production, and 
surveying !he hydrological resources. Inorder to 
improve the vegetation and maintain th, health 
of the perennial rangeiand, per-rSystematic rest 
iods from gazing are required. Rotation strate-
gies will be teste( against the conventional prac-
tice 01oci iuious glatillg to deilontstrate and 
vai date this aspect of grazing management. Inte-
gration of native am imp~roved la,,ture to en-
htice the nutritiornal pla( ot the glazing ani-
mals is also a high priority. Ihe nrtritiornal value 
o, the range forages an( sheep and alpaca diet" 
will he deter nifiied to help identiIy tIIe season­
ality and extent of po tein aind energ,,y deficien­
cies. Data collected on seasonal diets and aniial 
forage preferences will racilitate the develop­
ment of optinium species mix and stocking 
rates. 

John C. Malechek, Expedito Lopes, Roberto 
Mesquita, Gerardo Oliveira, Luis Valle 
Overseas 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 goats 
on the caatinga must be determined. Based on 
these results, the caatiga can be selectively
cleared of Unpalatable species, completely 

cleared, and/or planted to improved pasture. 
Ihe subsequent changes in the manipulated 
caatinga will be monitored so conparisons can 
be drawn on the seasonal nutritional status of 
sheep and goats over a continuum of forage 
coninLinity conditions. Traditional stocking rates 
and grazing practices will be adhered to during 
this period of the investigation. After this assess­
ment of various caalioga 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 



(IBOV') Tethered local Java 
nese thin tailed, earless sheep
grazing planted forage. 

(RIGHT) Weighing village sheep in 
Indl~onesia. 

N There is, unfortunately, little information on theANIM LTRIT O Nintake,FO RAG S digestibility, :rnd nutritive Value Of ManyAND BYPRO UCTSCommon.tropical foilages and crop by-prodlucts.FORAGES AND BYPRODUCTS 

F 
orages a11(1 (TO by-productS constit ute a ma-

jor soWr(e of nUtrients for livestock in the hurmid 
tropcs, and 1eir utilization integrates well with 
the utilization of marginal 1ad an(l crop rotation 
programi,,. Il isemi-arid areas, lltivated forages 
and crop reSidues hold great potential i) corn­
plrnent the Ivailblle tange forlI ll(Jhol)ge 
narrow tie r Litt1i1t gap ts feeSd Supplies dimin-
ish dririg the pit)olongedI1hry season. Cu ltivated 
cool s-,eason grasses andI legLuInIeS and harvest 
residues, graztd (Iirectly or Storedl, could sUp-
)lemenrt pirotein ail energy intake aid increase 
livestock proCJuLivity by deCeasing nutritional 
stress, particularly Il rI;ng growth and lactation, 

This lack of knowledge abot how vaious levels 
and conhinations of common and e icfeeds 

influence poteutial anilmal prodw livity leaves 
unclear what Constitutes 0)ptim1n feeding regi­
mens for animals at different stages of their pro­
duction cycle. As there iSTcurrently no organized 
systemr fot the efficiem incorporation of these 
feedstuffs into ration., they are fed in combina­
tions which do not necessarily make the best 
use of the available resourues. 

In order to most effectively use native and cul­
tivated forages and crc r-residues, it is necessary 
to acquire a better understanding of the a ninals' 
nutritional re(luirements aind characterize the 
nutritive value of the most readily available feed­
stuffs, including local forages and pasture. Ini 
the humid tropi s, this entails evaluating the 
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local feeds and (heeloping gii(lelrnes for forrnu-
latin of baianced nlaxiinL l profit rations which 
USE tihe most advantageous com)inalio)r of nat-
ural and cultivated forages at any giv n tirle 
of the year. In semi-arid areas, where range is 
the pim .ary feed resoLnrC(, it is vital that the sea-
sonal variahbilitV in the ri ntiwye value, Of the 
range be a(( Urltely detelriiinied ini r(er to as-
certain which culivaled forages provide the 
most suitable sntIptIeneiit',, to (OH11tle ICIlt Je-
ficiencies. Where agri(ultural by-p,rodJcts are 
the basis for dry se'ason Sup)PleretalittioIn, it is 
criticalIto knov tlhe nutrient value of the crop
residues, whi(h to dat(, have not been extensive-
ly analyzed. Ibis inftormation can then be used 
to devise feeding sytems geared to the specific 
condition',; t("a(i lo(ale. 

William L.Johnson, Ederlon Oliveira, Nelson

Barros, S. Rangkuti, M. Siregar, A. Djajanegara

Overseas Sites: Brazil an(I Indonesia 


lhe prinnary ohj(,(tiv(, of the research Ii Brazil is 
to devise ecoe uit aIsiplder lenIation systems 
wlic h n:rimi/e ttrient intak( for goats ad 
sheep over t0w (oturse of stress p riOd,, partica-

laly the p rium and tluring Crill-
,ed thy slasori 


al l)hlt,t., t ilit i)rhic-tion t le. Initial at-

tivilies ant t t Ml vlnatiig the available
ed on,(I 
feed iMban 1tin ( To) IPsi(lues, Cultivated 

forages, ,I Italey untive legu ines. In addition, 

anima Irowlh, I,tatini, an(t reprotirt tive re-

S)Ouse t vdIyiIug levels of uitrierit intake will 
be measiretl, specially the rtsjlOne to energy 
and protein supplhrIeiltatio. I h( ilfl(rme(,e Of 
soil type and Season on 0te rireal status of 
plaints and anirilils will also le examrined. Pre­
dictability of animal Iperformance based oin 
chernical arid ilmVittro analyses of (eestLuffs will 
be tested. 

A survey of the many types wed relative fre­
quencie, of tile feedstuffs on Java will be con­
tlticted tt catalogueC 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 seasonal nutritional profile of the local small 

ruminants. Animal performance data needed for 
ration formulation Will be acluired incontrolled 
eeding trials by measuring the ad lihitum intake 

adil production response of sheep and goats on 
rations WithIi varying 'uergy or protein levels. 
These diets, composed of represenla 'e feed­
stuffs cornmonly used on Java, will yic- repeat­
able dala on the nulritional Value Of the avail­
able teetisruffs and aid ill 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 conductecd to characterize the 
forages in the Highlands and determine their 
potent ial adaptation, utilization, and preservationin this environment. A large perennial ryegrass/
ladino (lover pasture and smaller mixed pastUres 
of alfalfa, orchardgrass, tiniothy,nt re l clo.er 
in paired grass/legume combinations, Will be 
established and grazed to neasure their yield, 
seasonal growth,persistence, and nutritive value. 
ihis knowledge, cormhirie with an evaluation 
of animal adaptahility drud nutritional needs in 
relation to production response, will enable the 
project to plani a forage production system 
which integrates well with the range program 
and subst antially (ontributes to improving over­
all animal productivity. 
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Dr. Foote, observing a 
herd of criollo goats north . 

of Lirna, Peru., "A , " ' A -

REPRODUCION 

It is 'ssential that the reproductive capabilitie! 
the indigenous small ruminants be characterb 
and the processes limiting reproduction and 
animal productivity be identified. This will fac 
tate a better understanding of the i:eraction,

The reproductive rate in native flocks tends to between traits relating to reproductive perfor­
be low as evidencedlby low total numL ers and mance and animal produ.:tivity as well as the
weight of offspring per female bred. Factors relationship of these interactions to nutritiona 
which may (ontr btLe to this pJroblenr include status and general managen rent procedures. I
delaye(d f st (strJS all(parturition, low fertility reproductive performaiwe of various genotyp
and prolil a(y, high embryo and postnatal los- of sheep and goats will bt measu;ed arid cort 
ses, shorl reprodurCtiVe life of breeding females, pared under natural and inproved husbandry
and maintenance of non-produCtive males and systems. This will provide the baseline inform
femiles in the flocks. [he lack of knowledge of tion necessary to develop and test a reproduc
the basic ieprodLtllive pMroCsses of such indige- tion nanagemnt component which will en­
nOLlS animals as the alpacac, hair sheep, and hance reproductive performance and can be
Highland wool she ) fLtthe hantper efforts to used in conjunction with other improved mar
improve the ieproductive i)(rformance of these agement practices to increase animal produc­

24 annna!s. tivity. 



Warren C. Foote, Edward A. Nelson, Cesar Information will be collected from animals men-
Novoa, Julio Sumar, William Vivanco, Aurino 
Simp!icio, Simon Riera 
Overseas Sites: Peru and Brazil 

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-

Individual reproductive processes including fac-
tors relating to level and efficiency of perfor-
mance as well as seasonal influences will be 

actions, and establish estimates of reproductive 
potential for the genotypes under study. Investi­
gators will then be able to determine the extent 

neasured on various genotypes of male and fe-
male sheep, goats, and alpacas. Measurements 
on the female will in( lude age and weight at pu-
berty and first partuition, suI)sequent fertility 

to which reproductive performance can be 
modified by changes in genetics and/or man­
agernent practices to improve :ivestock produc­
tivity. 

anl prolificacy, and the birth weight and post­
natal survival rate ef offspring for each breeding/ 
lambing year over the Course of reproClictive 
life. Ovulation rate, length of breeding season, 
and endocrine profiles will be monitored at se-. 
lected periods. Rams will have age and weight 
at puberty recorded, lifetime reproductive char-

L[J"'I IT 
4OUVe.lpS47 

acteristics monitored, and seasonal effects on 
changes in libido and semen production and 
quality examined. 

-. 7 
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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. ,, , 



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 exeit a 
considerable influence on overall animal per-
formance. Poor health depletes the animals' re-
sistance to environmental stress, compoUnds the 
debilitating effects of inadequate nutrition, and 
hampers reproductive performarce, all of which 
cause reduced productive outptit and profit for 
small ruminant producers. 

ANIMA L HEALTH -

Drs. Marina and Emidio Silva collecting samples from an experimental 
doe at CNPC, Sobral, Brazil. 

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 majoi
disease problerns in each area. This will provid 
a focus fol ii tiating 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
rices which reduce morbidity and mortality, it w 
be necessary to improve diagnostic techniques 
and treatments for bacterial infections, viral dis 
eases, and internal parasites; explore small run 
nant immunological responses; and expand he 
health management programs and animal 
health-care delivery systems. 
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Francis R. Abinanti, S.Njanja. D. P. (ariulki 
Overseas Site: Kenya 

A SuIvev instrument to effectively measure the 
prevalence and economic significance of major 
small ruminant diseas>s has been developed 
which, wil! :t-rnpt to link animal health prob­
lems with the socio-economic and e(ological 
characteristics of smallholder communities. Data 

1l !e ,ollected on: i'iciden(e of disease, e-
pro uc:,ive perftmr1 ance, neonate loss, diseases 
of young anr growing animals, management 
practices, and rmitritimonal profiles. A portion of 
the aninai saimpled in the survey will be ran-
domly sele(cted for a(ditional in-depth, long-
tern monitoring. I r iddlition to the survey activ-
ties, inmlro\'d (liagno,tic andl (ontrol nmethods 
for sheep pox will be studiediard new antiliel-
mintic, arid co( c"jiostats will be tested in an 
effort to conmbat internal parasites. Information 
on sriiali ruminant health problems will be co-
ordinated with data on nutrition, genetics, and 
aninmal and and managerient to aid in the es-
tablishrent and implenientation of successful, 
cost-effective, herd health delivery systenis. 

James C. DeMartini, Eddo Caletti 
Overseas Site: Peru 

A number of health problems in Perij have been 
targeted for study. Such chronic respiratory dis­
eates as sheep pulrionary adenomatosis and 
chronic progressive pneUmonia have been sin­
gled out as causing major flock losses. Investi­
gation of clostridial diseases 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 disease prevalence arid provide 
further information on potential modes of trans­
mission of these inlportarnt diseases. Research 
performed will concentrate on developing means 

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

Blaine McGowan, Carlos Costa 
Overseas Site: Rrazil 

The Health project will define and investigate 
the causes of the major disease problems in 
North( ast Brazil, particularly the high abortion 
rates, kid and lamb mortality, and the incidence 
of endo and ecto pa1rasites. They will collect data 
on the cyclic nature Of parasite burdens, screen 
anti hel mintics for efticacy, develop strategic 
worming practices, and study nethods for pro­
tecting sheep against Corynebacterium pseudo­
tuherculois, the bacteria which causes caseous 
lymphadenitis. Serological survey, bacterial arid 
viral isolation, and histopathological techniques 
will be emploved in combination with necropsy 
and clinical treatnients to better understand and 
combat these problems. Cooperative arrange­
mients with several smaliholders in the region 
will be establisi:ed to monitor animal health on 
a yearly cycle. Based on the informa'ior gener­
ated frori these studies, economically feasible 
herd health programs encompassing preventive 
and control techniiqrues for the major disease 
constraints will be developed. 
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Milking clas at Women's Dairy J ." , ,G oat C o o p e r-ative , B u sia D is- ! - V ,':. 

trict, Western Kenya. 

MANAGEMENT/ PRODUCTION 
TE"MSSYS,,"-'" ,,,-,-" 

R 

Results of biological and socio-economic inter-
disciplinary research rmust be integrated and 
adapted to the needs of small firm systems in 
the tropics. Research activities will focus on re-
source management ind the resolution of con-
straints ne(Cesay for succssful production SYS-
terns, 

The characteristics of the existing agricultural 
production systems will be examined in order to 
determine the major constraints to dairy/dual 
purpose goat pr-oduction arid define research 
priorities. Th~e work will include thv identifica-
tion of animal gen*etic resources, feed resources, 
health problems, productI utilization, markets, 
labor reqtuirements, and smnallholder attitudes 

towards raising goats. Experiments to design ar, 

evaluate appropriate management techniques 
for achieving milk and meat production on 
smallholdings will be conducted. 

This information will be used to establish a 
benchmark data base of production and eco­
nomic coefficients for the assessment of future 
production systern modif icat ions and] interven­
tions. In combination with the findings of the 
other CRSP projects, the d ata will be used to 
devise practical dairy/dual purpose goat ran.. 
agement strategies which can be tested under 
realistic smallholder conditions and be success­
fully integrated within the current production 
system. 
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Nancy N1. Stott, Ederlon Oliveira Henry A. Fitzhugh, D-.S. Kitivo, J.Kekovole, 
Overseas Site: Brazil P. N. Gachul-i, M. Wanvoike 

Overseas Site: Kenya 
)tl mell(e'r 
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SOCIOLOGY,
 

Social and cultural conditions are important 

and play a-vital role in determnining the overall 
pattern of small ruminant husbandry. They exert 
considerable influenCe on he decision making 
process o~fsmadlholders and [now rt-s(arch is 
needed to dc(qerrnin ,pe(ifi(ally whew 'Iand 
how these f j( fors ()perait( within the (ontext 
of Ihe.smaliholdhet I,iining "V-,yste1. 

It ispatti( Uldfll im j) )rt,m t that')111 ,,+ifi(-ations of 
the pre,ert ,nwll toni',aft farming sy ,tesdo0 
not distu~rl) the fahtii ot sm.,l1holder society to 
the extent that they are hJII1ful rather than 
henefi(ifl. Potential intevettions wil! be studied 
in depth with the obj(,( five, of a&,sessing the (L[rT) Fighting rams surrounded by spectators 
mann~er in which needed,( iniprow,(,entS (ould market in GarUt, Wes lava, Indonesia. 

at Ioo. 

30 
be imphernnted so they b)ring positive cha-nges 
to the Io(al population. 

(RIGHT) Chamrpion fighting iam in West lava, 
Indonesia. 



Michael F.Nolan, 1.Casaverde, J.Flores-Ochoa, 
V. Fernandez, R. Rivera, A. Aboud, ), Ihalauw, 
K.Suradisasta
 
Overseas Sites: Peru, Brazil, Kenya, and Indonesia
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int idrventiowi dh,'igi ( I(\it(iic(,mall inmi­
rlanlet li i ill th e petf( imed.s ,, <il,,i 

,
Ill131,i1il 1ild (tI,iujv.'lcie (,'<ie' hu<,hmuldr.,

+
+yli,, ,stl Iit p[ m ltll l,l k,~le (rilhli v ill he, 

Ill&icdl,i1+ II t, iiIJn g Ile+'( iologv O+fwIri( 

,l' l lll itin 111IH'd~lll ilm+ ,n +>,l+i+ilig:- o lre-

VittLIs ,1iter Dipping class at Women's1ttliijitk t) tliiiihid )l, 11eIll,;J Dairy Goat Cooperative, 
intriiiu( (, )lIitiitd 1111itlgenwinlt te( hiitiqes. Busia District, Western Kenya. 

Whn, di)[nlol)iite, jpetiti( stil(lies will focus 
On ii)liniiit\ public grdzing laindil (ontrol ot 

(itle( t(i thIe 'mn ilteitioli 
live fnd li( e .',su ionifi ns iletweet \'ar­
i0s tVI., 01 ,hilt l rtitlidit ihus)dildr\' systenIs 
S(titd,illidiio)lll ( OI1nmunili itiS n(d Idrge gov­
ernilluent (oojitkti\ es will be nmd,.;. 

dini it,, inil of alterna-

Kenyddlini Ilontesidi irte chdrditoeii ly highly 
ihtens-ive mi\ed ( iop, livestock prodLIction SYS­
tenis, i l wti(h the livestock tire genera-lly con­
s,(ered iei(onldily -ntririse. Great eiinihasis 
will tie f)llde(d on st i('ilg the role ot the small 
untlilant withirt agricullttJr,l] systems pritinrily 

oriented t(IwdIts (Ultivation. SUch things ispro­
ductioni stritegie, inionlg the kindles,, in corn­
par imin to Lindlihlders. the role oi women's co­
operative grouL), ill <idll rltrfiinalt )roduction, 
and sf,.(iil non-,igiculural roe1s sniall rumi­
nants fulfill withinIthe society, will be examined. 31 



In addition to the phVi( Ii,'d htitlogi(il con- CIonsumrer thu l l In'llkettog tt11(ir,c will Ix
straints on aninal p. tiittivit , a i(k of knowl- (ondlutleu( Ip (itie tII, o)"t rintu .in­to hto 
edge Of various prc (hl(lion adi inirkiting tlten( n,_(Inv itukting, pti( iu, IprH tn'.ut)tio+o.
nmichankiismr ntd detmnd charactristic, tot(tooin, , i,,tlri muton in r t t nit ie re­
sm-,l! ruminant products hrther limits potentiaIl ,etrt tt)tto 1ilht,.im, tlt(5t, pob)Ihtmt. -he 
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A. Iohn DeBoer, Julio Echevarria, M. Sabrani 

.j/ Overseas Sites: Peru, Brazil, Kenya, and Indone 

,": I I iR,,od it ymd o (,,will beiused to',otry
() t)tt(A K til)'-,,' des(riiption (tm tiron<!If'(tI tefl 


S 1)0bth t,,mlitional farms IsWell as thos( Using
t" .,0rte ,c,)e(t otfim)roved teclinology. The farr 

al (rrl l,)r litrioni C orimics stildi.s atpr((ltJ 
("1( I) silt %Vill in(lu(de aseline, field SJrveys, ma. 
k,'ting it ind-, n kel rtVey,.,alridentral mard 
S..''
t lit tarin interview" and anad n1trdgem,ent(, 1a 
( lhecti(tn ViSit,. (Ol',um(er niarket an(i ieariECON OM ICS ,Sitid will surVey the irntitutionlS, p)licies, andECOrNO-Ctrintllls,01 the small rum.l11inrllt market to es­

rural ( od in, ,il gout'(' [ iruglo y for tablish 'Ind (dfine its iml',rortart chra(cteristics.nrtt it 

,agr LJIltural lt)fotJ(tj-,, n-t lts in tew well-organ- 1h ITese Will yield,urv'yS inhormaliinl On i)roduc­
i,,ecl sheep and gxt ip(lu( tion ,ystems. This toll nd cOnsumtit patteros resourC re­
(:ates a sitlatioll ifI whi( it i,(iffi(ultruminart pro(J(('r,, for Small rirernents fot V.7.iOuS activities, alNi, ,(Jeqi re- an(11-uantifyau t,1e seasonal (,nrstraiit'. [his will facilitatle an Il­
turn o their al sm, tit.outtding their ec - dcrnth analysiS of the c(op/livestoc! svstem, ac­

-pounting tor S.,Ch factors as demrnd, risk, and 
(olm urunal res-olr(c LJ'I)rokrrnls. In Some cas-Using data trout all the Irojes. the economists es, survey and experinental data will be usedwill des( ribe the pihysical, biological, orgarni- to initiate the development of interdisciplinary

/,tioralI, and soc(i-et O1notic aspects of the linear progra mned physical/financial models ofexisting s't.ll rUntmintaut 1prodution system the small farmncrop/livestock complex. 1he
I his int malion is net, ('ir, lo ti rke long- trodcls, incorporating hoth te inical and finan­
ter l tlrn Ilgetrl rnt, p1m)it tiort econoiic, cial asp(cts of the small rlUmiarnt syst(n ,(arl

)if 
mvie,tu(li( 1 ,, in derail the (onstraints be Lipt cl(Ianrd revisled as new information he­

inflUI (irig 'riI r1ttnirrtt ptotdt timn and ir)lo- Comes available. +iat will be (Continually col­
ita bilit,. IIreO-,tsticl(ie (cOlsid , ttut (,,s(, lectei ant anlmyze dlto provide an initial assess­
Jtrthll.it it sll frnru,, itl l)t\ivitle input for ment of the procluction system against which toivCplanning te it(I,lhc' tlt t'iSt gtidelines compare the effect, ot the CRSP improvemeni 
fot the delsign, 'vilti(itn,til extension of al- fforts.
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Integration of new technologies related to in­
dividual components of an animal production 
system IH,systems analysi techniques is a rela-
tively new field of science which takes into ac-count the in te' acti~ io rny factors colt ri Hi-
tinto the fnelction of they froauctiors stlib.ting to the tUnctioll 01t0hW ff~ro(tion syst(frn. 
[actors having major effe t.,,or small ruminanntproducing ,v,,t('n, i d isea,,e)nclude'd pIIuite
stresses inter tirIg wih nut, itiotn +nJ breeding
which fu rthInr itilt t with mni 'ag-'dnnt , mar-
keting, fLII otherlW ihiWit tlidld fhwntts., 

Cornputtr imrulitiOn knu 1(A5f liveto( k pro-
dILctiott ,yst Ill s hive hiel, u ,e.J,t( iest llyto 
iln W ti Mt,,'(ti 0 ear1 resultst s ot1 ,Y 

SYSTEMS ANALYSIS 
i(Icitiyin knosledge gaps and establishing re-
seat (ihpt rities and needs. In addition, vali-
(latenI (1)11)IJutte sitnulations can be used for 
evaluation of oroomiction aiternatives. Model ap-

Dr. Cartwright with the 
horns from a championand 

Garut fighting ram. I 

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

Thomas C. Carlwriht, Jorge Velaso, Alberto 
Pumayalla, Elsio Figueiredo, A. 0. Caries,A. P. Siregar 
Overseas Sites: Peru, Brazil, Kenya, and Indonesia 

Dynarnic, comprehensive, mathematical models 
based on biological functions, will be developed
0both
for sheep and goat production systems


with the individual animal as 
the modeling unit.Production from each of the overseas sites will 
be used to validate model input parameters. In­
put (ata specific to each location and manage­
ment systeri related to forage quLlality through
time, growth and lactaiion parameters, and man­
agement poliries, are required for the validation 
process. 
1he alidated simulation will serve as baseline 
data. Further simulations with varying inputs will 
then be used to identify the research required 
to develop t,2chniques 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 studies. 

Specific production system components and alter­
native practices to 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 

social customs. 



4W" 

,t '5 

t "7 

A4.j -#H. 

Vitll falp it th-iha OW so eu "l 


