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Improving Ruminant Livestock
 
Production on Small Holdings
 

o.J. SCOVILI.E* 

This seminar report is based on a ko on Small-

holder Livestock Productionheld at the Wltirock Coqdt'rence 
Center, Morrillon, Arknsas ./romJne 14-17, 1976. 

The workshop w s swnsor'd by The Winrock it,,rna-
tional Livestock Research aml Training Center, anil The 

AgriculturalDevelopntnt Council's Rescearch amd Training 
Netiwork Progran. The RTN isfUded under a contct 

with the Agency /o International evelopment 
Single copies of this report are availabhl' without charge 

fi'om the Agricultural Development Council. Copies of 

?nateialspresented at the uorkshop are availabhle onl from 
the individual authors. 

the iMdiid.a ath 


, RLATi.rc. NIDISI 
Director, A/D/C Research 
and Training Network 

The Situation 

most regions of the world, smill fliarmers andIn 
use livestock !oopportunities topastoralists have 

improve incomes through fuller use of their family 

labor and limited land resources. Livestock, inaddi-

tion to being an important source of human nutrition, 

also provide fiber, motive power, fuel and fertilizer. 

Ruminant livestock--cattle, buffaloes, sheep, goats, 
attentioncamels and a few others--desevve special 

because they can utilize so well grazing lands, by-
'amily labor of low opportunityproduct feeds and 

cost. Research and development work and projects on 
seriously ne-livestock for small holders have been 


glected worldwide. 


Winrock International Livestock Re-*Agricultural Economnist, 

search and Training Center 


The Agricultural Development Council, Inc. 

The Purpose 
This workshop brought together an international 

group with experience in areas of" smallholder and 
pastoral systems in which livestock keeping is imlpor
tant. Participants and their discussion initiato rs: 

e Described the role oflivestock inte most inlpo'-
DesibetaS holeo lso 

smallholder sSiIIis. 
0 Ilentified the physical, biological, econionic and 

other limitations on iniproveineit of livestock 

e fbi smallholers. 
r methods anl research and actionRecommended 

programs io improve livestock enterprises :ind 

associated feed re oures ir lhe pastora lists and 
small I'irillers of tile world. 

Conchsions 

Human concern I'Or the plight of the world's 100 

million small ftarmers is indeed great. But knowledge 
OIhhoIw to)imnlwove lhie situttlion amId( toniniillint toi 

sustained actioniaerlimited. ()ur wrkshop was in the 

vanguard o'a newV thrust lor (evhol)inig"' pigraiIs S 

make more significant coithat sinallholders might 
to the food supplies and economuiic welltributions 

being of their countries. We olfer the following 

program guidelines: 
to improve9 Livestock are a crucial component 

smallholder agriculture and essential to advanc

ing human nutritioxi over the ,cxi two decades. 

People to bh served by projects must be involved 

in planning and implementation. 
* 

* Market development must be a part of project 

development.
 
0 Adequate feed supplies must be ensured.
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* 	 Much useful technology is already available. But The Rationalefior SmallhoiderPrograts 

simple, easy-to-use packages of workable Development programs hav- to be concerned with 

technologies must be devised. Major research smallholders because of thcir great numitbers, their 

gaps fall in the realm of'socio-cultural constraints poverty, the futility of trying to t(o'v them out of' 

and ways of counteracting litlits of scale. agriculture, the substantial resources controlled by 

* Access to cal)ital mustlie ilproved. thell, the elnorlol s amouitt of l(lertse( mall'

" Programs should be location-specific: that is, power intheir flanilics, and thteir Food production 
geared to fihe lrolbleis at the site of' action. pioonlial. 

" 	 Appropriate ti aining at all le'els liust lhe dcviscd But the goals, andtih resources attribhles of smtall
and ,illi'ld to assure prograii success. hiolders,, are not those of full)' commercialized ag

* 	 (oluintillical ion within )rojects aild allong proj- 'iculture. The goals of the coinercial fa.1rlio are to 

ect leaders (ita lt vastly in)ro'e( llxilnizc profits y acquiring and (onibilling prl)

* 	 Progi.liis intim ibe supportled For ;in adequate dUCtiol I'eoStirccs int the iMtost etOlliti(';ill)' elficint 

litlltiier of, Ne's. ..'avs. The goals of' tihe siallholdcr are to llaxminlze 

• More well-planned pilot p)rograllis and mtore secnriit', satisfactiotn and m1oneyt'\ett'lr, imainly 1\" 

antalyscs of existing rnjcts are needed. mtking the Iest use lie caln( of his prilnc ipatil 

" Sntalltoldcr (levelopment p)rograis caninot suc- resource--falily laboir. 

cte(I witiul adelttte goverimeite Commtlit- Development policies differ fir those kindis of" 

titeilts 	alnd sull)lt'tivc' potlicies. farim.. For thc coiiner'cial farm little external assis

",tit 'e il1a\ hi needed except rlit astrilatlcti ind 

price and resoutrce policies supportive of the miarket 

plat'. The arilliers call (1 the rest. For sillAllliolders, 

p'.l)lic assistance should seek to counter'ct the dis-
Significance of Smallholder Ruminant Agriculture ecoonlies of sxltall scale, and enpliasize labor Iuse, 

toff-farill elnph)'fllitell, self-help, stability, anid land-
Smallholde, 

sav'ing teclhino logy. Prograns olt1(1d respect antdI 
Most of, the world's poor still live in rural areas. In capitalize oin the folkways. 

the developing countries alone there are over 100 (oi.l nercial Farln programs iaiyl he expensive per 

million ftrns of less than 5 hectares with iboult 700 farner and make a good showing by reaching rela

million lieiple--18 percent of the w(rld total. Htl'afof, tively few farmers. But snallholder piogtailis liust 

these 100 million fari Fainilies have less than I meettIthese tests: (i) Ecotomic 'iabilitv. There is 11t) 

hectare of land. Some have ito fari laid at all. point ini o'ffering help that will impro'e the Condition 

Many Iow-inconie sniallholders have livestock. Sub- of' the sinallholder it little in the .horl-run, but 

sttnttal proportions of rumitant lvestock ;ilt )i hopelessly "iox him in" late'r oil, (b) Low cost per 

holdings of less tIhan 5 hectat'es is showin below f'or a farier. Only miio(est quantitative increases call be 

few COUtlil ries wlteic stuallholdet's are ~li'ecially imi- expected frot eaci. (c) Replicability. lKestilts itist be 

prlait. 	 i extended to large numbers fior meaningful results. 

f 	A .lita/A on Modest increases on millions of' (ill timakePporliot AnI llt.' 	 f'aris a 
layn ofLet'th/Al51/fi l'ta., di'f'erenct. 

tt lthe t f
(:o n., Citth, Shileft Goat '[lhere is gro willg coicetn t pro g'ams i 

Korca, Reittibl;( if 96, 72) ()-7 govvilnlents, foundations, international centers and 

Czechoslovakia i 1 32 1)8 the U.N. do niot reach snall fitnet s. Industrialization 

Portugal 49 fit 46 in nost countries will not reduce their nutnibers 

Snriiiani 55 5Cf 68 within the lifetiies of those now%, workitg. Betterment 

Iraq ,t5 2hi 38' 

L.esotho 	 82 81 8 of their status will depend on agriculture. Within tile87 
I universe of' small farmers is it constellation of' small 

The workshop established no arbitr; ry definition livestock producers. The A/D/C, out of' its concern 

of' smallholdcr. Our concern was with t ose of small with smallholders, and WI LRTC, out of its concern 

acreage, f'roin the near Indless !ian wit h one cow to with ruminant animals, joited hands to cottil',ele a 

those with about 5 hectares. But for oine regions group of' authorities to see what might be done to 

smallholder" includes farms thatt ae somewhat increase f'ood production by snallholder livestock 

larger, but small illrelation to otherl; say, in the producers and therehy inprove their well being and 

bottom decile of prod ucers. We also in'cluded those add to the world food supply. 
pastoralists whose small herds range ov,r large areas 
of public lands. In addition to small owner- or 
tenant-operators, we considered communal graziers Smallholder Livestock Systems 

whose individual shares are small although the Smailholder livestock production systems through

aggregate herd may be large. out the world may be broadly classified in four major 
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include feed grains and rotation forage crops in theircategories: (1) systems in areas with limited arable 

crop farming, (2) systems in areas of high cash crop systems. Instead, the) must rely on either grazed or 

and livestock-forage competition, (3) systems in tree harvested forage grown under trees such as coconuts, 

oil palms, nut crops, rubber, coffee, fruit and cacao.crop or perennial crop areas, and (4) systems oriented 

to labor supplies and i.arket. The characteristics of livestock enterprises mainly consist of poultry, 

by climates, rigs, goats and some cattle. The special constraints tothese systems are broadly determined 
land ty'pes and economic patterns of the areas in improved production are possible damage to trees 

which they are found. and lack of sufficient expertise. There are some 

unexploited opportunities to utilize crop residues. 

Limited Arable Crop Areas Sugarcane tops, for example, have feed value, par-

Systems in these area, are of two types: migratory ticularly for beef cattle. 

herding and non-migratory or sedentary herding Labor- and Market-Onenh'd Svstems 

systems. They are found in all climatic zones where 

re is limited scope for tilled crops or for intensive There are many opportunities to expand and imth 
paiture managem.nt. In general, the areas may be prove labor-intensive livestock systems in developing 

and developed countries in areas where there is cheaparid, semi-arid, toc wet or too steep. Important areas 

included the Sudan :nd Sahel savannahs of Africa; a labor and a good market. Actually, from a socio

wide range of savannahs inLatin America; the plains ec. nomic viewpoint, this approach may be better than 

in nr:heastern Thailand; tii arid zones of' Australia; a cipital-intensive system. Examples of labor- and 

fhe U.S. and the Middle East, hilly regions of south- market-oriented livestock systems include small 

eastern U.S.: and mountainot s areas as in Nepal, the feedlots-frequently pigs but sometimes cattle-to 

supply local markets; drylo, 	 dairies as in Bangalore,Philippines, Switzerland and 	e!sewhere. 
small herds of dairy cattle as in Taiwan;A migratory herding systen is one in which either India; 

animals alor.e or both animals and herdsmen move specialized broiler anl laying flocks; and Family herds 

about in sear:h of grazing and water. Its scope can of chickens, (lucks, rabbits, goats, sheep and cattle. 

vary both In disance traveled and number of months 

in transit. Livestock owners usually do not own the 
Development Requirements and Strategies

land, but have access to public grazing lands. Live-

stock graze on stubbles and faIllows under intricate Many factors firustrate the effoits of smallholder 

livestock producers m developing countrie-, i) moveagreements with crop farmers. 
to be up the economic ladder from subsistence farming to aNon-migratory systems of sniallholders tend 

located in regions that have: (a) soil of' low fertility ,nore progressive agriculture. lDspite these frustra

that has limited potential for crop production, (b) rions, there is Ipotential for increasing their trolnic

fertile soil which is not Net utilized for crop produc- tivity. Strategies to achieve such a goal now appear to 

tion because of insufficient inputs for production, be withiln our grasp and they could become opera
tional in varying degrees, depending upon tle qualityhigh production risk factors or lack of adequate 

markets, or (c)steel) slopes unsuitable for cultivation. of the inputs and the natural risks inherent in changes 
iHC aposed on ally socio-econonic system.

High CahJC(op Ari'ea. 

and Feed Irourc's 
These areas are usually humid or subhunid, tem- a1(iie' l 

perate or tropical, or irrigated. Kinds of enterprises In most develo)ing countries, animal and feed 
are closely integrated not are widely varied, including milking cattle and goats, resources of small fiarmers 

only with each other but also with the whole patternbullocks and oxen for work, feedlots, contract grazing 
aof,'crop residues and others. Common constraints are of the cropping system. Ruminant livestock play 

cliselse and parasite problems or limited markets. coimbinatill of roles, as sources of food, fiber, motive 

markets for crops and live- power, fcrtilizer and fuel. Any efforts to improve theWhere there are good 
stock, there is high competition and complementarity productivity of' livestock involve iiwkring with this 

complex system, thereby introducing the isk of' unbetween ci ops and livestock and between forage, 
cultivated crop production. Crop by- desirable repercussions. For example, where croppasture and 

of' diet for draft
products and residues are important feed sources. stubble provides a major source 

animals, tile practice of stubble burning-sonicetinesIn areas of heavy population 	pressure, most of the 
crops, and livestock, required for double or triple cropping-would be

good land is in food or cash 

power, become a residual letrimental to the system.
except as a source of' 

(;enotype- environmflelt interactions must alwaysclainmant on land. 
be considered in any program to upgrade the milk-

PerennialCrop Areas and meat-producing ability of cattle. Quite often, the 

Livestock producers in predominantly tree-crop or introduction of' superior cattle to conditions of poor 

perennial crop areas have only limited opportunity to diet and high parasitic infestations is more likely to 
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result in higher morbidity 	and mortality rather than 

,. I. program in Kenya 35
higher productivity. In an 

(lead be.re breedingwerepercent of the progeny 

age, a $6 million loss. 
If, however, the environment can be improved-as 

it has been in some new dairy enterprises-then herds 

be maintained at a high
of improved dairy cattle can 

level of' productivity in extremely hot, arid areas. To 

(o this requires excellent housing and feeding high 

quality fodder ol'ftell produced on irrigated land. The 

are rarely availablecapital and technology to (o this 

to suiall flrners unless they are involved in some t%pe 

Actually, if smallholdersof co perative enterprise. 
to inailitain a competitive advantage in many

are 
developing countries, the real problem is the coordi-

mar-nation of many smal-;cale producers with large 

kets and sources of inputs. 

An essential stage in improving livestock productiv-
ity is to 0)'We C101) and 	forage pr]dtlction so that 

or crop residues are 
greater quantities of either land 


available for the livestoc!-. Moire emphasis must be 


to tr-l0pical pastures and p)articUtIH'ly to incor-
given 
into existing farm-porating quick-growing legunies 


ing systems. 

In tle emany past efforts to improve smallholder 

the a)plication and adal)tationlivestock p)roduction, 

been neglected and socio-


of technology have 

econolic considerations have been largely ignored. It 

to know in great detail just howhelps, therefore, 

livestock fit into tle econiomy. For exatlfle, ill India, 


wherc milk provides almost the sole source of animal 


where protein intakes are 	very
pr)tein ii Countr' 
low, the tool for initiating successful de\c(plenCut has 

been a strong tiarket organization which provides the 

incentive for small farmers to produce milk as a major 

commodity.. 
Two prime factors in developing improved small-

holder livestock enterprises are increased feedan 

Supply aifd better animals. To provide greater feed 

one has to enter a highly complex systemsupplies, 
adequate incentives,which is stccessful only when 

credit and technical information are provided. In-

creased availability of feed and credit will only bid up 

tle price of anim,,ls if livestock supp.iY is not simtul-

taneously iticreased. The ultimate inentive is greater 

flron either good marketincome which can result 
a regular basis,outlets for livestoc:k products sold on 

or increased crop production which produces more 

products and residues for atimal feeding. 

Capital and Credit 

Inherent in any program to develop more produc-

tive li\estock systems for snallholders is a workable 

credit system, particularly when operators have little 
in rural or no capital. Unfortunately, institutions 

areas are not geared to meet the needs of small 

farmers, and commercial institutions are reluctant to 

-,.ake loans because administrative costs of small loans 

are high. As a result, in many countries, 70 to 80 

not have access to institu
percent of small farmers (o 

tional credit. 
to wider use of credit is the

One of the deterrents 

high interest rates that many small farmers are forced 

Iy commercial institutionsto pay. Rates charged 

range from 24 to 200 percent. Although institutional 

rates are lower-6 to 16 percent-such loans are not 

often available to those producers who need them 
t i-inate ti- ugh to 

most. Those operators who are 
to repay

obtain loans generally trN conscientiously 

the number of ,Ioan deliliencics is often
Ithew; yet 
very high. 

of the small producer, the
From the standpoint 

credit a lendingaffect the allotllill ofactors that 
available technologyinstitution can deliver are: (a) an 


be applied and used properly, (b) tle hitlimthat can 
a

ber or degree of inl)uts soupplied by Ihe friter, (c) 
desire by the f',armer to personally invest bor -'md 

i(l to pay for Ile service, and (d) a gtliarailleemoney 

or understanding of repaymi'leit schedules.
 

that tiecd to be
The imiain questions or issues 


considered in developing better credit programs for
 

smallholders are:
 
a larger role itt0 Local govcrnmient should take 

credit developlment and take steps to avoid polit
liptio.ical interferetice and cor 

hw its possibleI iteresi rates should be kept as 

withont being subsidized. Group credit schelines 
Bank experiencecai help reduce costs. World 

fiat larger titwith stbsidized credit has been 

ers get most of lie credit, aid private a1d 
il of lhecooperative credit ageclies ate drivei 


market.
 
helped in drawing p repay

0 Farmers must be 
litle with pricing policies andment plans in 

expected income. 
0 New loan eligilhilitv criteri a need to be 

sectideveloped-)eihaps not based entirely o(i 


rity.
 
Private banks need to be encouraged to get into
0 
the picture. 

more tIh ai0 Credit iist ittions must become 

of credit; that is, the human factors and source 
must be recmore complicated new technology 
be ;ai imporognized and dealt with. Credit can 


tant part of a package of inputs.
 

Research and Develo/i.'nt 
resea n Deelo asselused in relation to the dIe-The term re'Aeatt'I 

velopment needs of the smallholder invariably should 

a trilogy approach: the adaptation of availembrace 
of nlew technology,able technology, the generation 

and the application of technology. 
)program is conceived and developed,Before any 1

must understanl the prodtiction conresearchers 
tintUm. There is no substitute For getting an under

standing of the production system at the field level. A 
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researcher cannot appreciate the biological, physical 

and social aspects without a survey of"tie lproblem al 

its site. 
II niany instances, we already possess the know-

how to effect significant improvements in productiv-

ity. Some livestock operators have achieved ;I dra-

matic increase ill prodtctioni 1w using presently avail-

able knowledge and applying it to existing herds and 

equipntlet , 
Four criteria should be cons':ered in setting up 

and activating inv new research proJect: 
to i

The research should be 

real-lirfe sit uat 
nust result

2. 	 Resolving a constraint, or pnl)lei, 

inl 	signi ficaint IInprovelient in prl-oductivity* 

3.Therest b a reasoalc p
probability of 3. 	 Theretess. 

4. 	 The research )roblenl must fall within the rc-

search capabilities of, the inslitlitioll handlin i. 

The two Imaiii constr;i lS facing snallholder live-

stock pro(ducers, especially, in tropical regions, arc (a) 
and (b) pool,iiiadequate feed supplies and pastures 

or limited, exploitation (fithe 1)ossil)ilities ill mixed 
such is poorcrop-livestock operations. Contraints 

and lack of' go ud gerl plasm fFranimal health 
adaptation to tropical regions involve.Iteclloh gy ap-

of 	 con-plication rather thalm research. A third set 

straints aIffects program developnient-the knowl-

edge gap concerning appropriate inhltit delivery sys-

teris, markets and administration and the vaiues and 

motivation of, smallholdcrs. 
The action point of rcsearch is at national institu-

tions in the coutiries where the problems exist; 

moreover, this research should be problem-oriented, 
the prob-not discipline-oriented, and conicentrated oil 

nilixed enter-Items oi smallholders who operate on a 
on fieldprise basis. Much research could be based 

testing and demonstration oi private filrilis as is dole 

at the Instituto de Ciencia v Technologia Agricolas ill 
centers of res,'arch corn-Guatemala. International 

plement or rein fbrce the role of national institutions, 
effective, theref're, such centers mustTo be most 

generate techn ology that will have broad application, 

can be rein forced at institutions inThis process 
developed countries by in-depth interdisciplinary re-

search on production constraints that arp not 

location-specific. 
Technical Services 

The subject of technical assistance is much more 

than perceiving tile need for certain experts in proj-

ects. It is the whole institutional framework within 

which the experts are expected to work. Listening to 

the people and training at the local level within the 

country are most important. 
The most serious problems in rendering technical 

services to developing countries are those relating to 

management. Most rural deveiopt)!Pll proqtcts are 

now being enacted through existing govermntiilt 

agencies of the country receiving the servic~e. The 

technical services providcd by credit supervisors, ex

tension agents and vendors c f farm supplies often are 

inadequate. 
A study of tle World Bank of siailholder livestock 

developinent in Kenya has bcen cited as all instaice in 
an uII(terstaidwhich development workers gained 

led toing of tlle elements ()ft strategy that Iave 
ft'two types of siallholdtlsslccessful developmcent 

Ili groUlp ranch scheme.
-rop-dairy farners a:L!( 

Findings of the Kenya stud-together with those 
inplicaof* other field case sti1(1is--slggest several 

tions for the design of sinallholder technical services 
be deviseud to assess howstrategy. Technites shold)ti

shallhodler, his local orgali'zlatioi and hiswell the 	 c'.om'ltfmsIwrmn a ts~ dt 


Iiav respond to dfevloliniet 
 elbots.
government 

e needed to provide ;a market sstemSubsidies iiay 

that fulfills te needs of smallhldtrs. Subsidies may
 

likewise pro\ide socia paHffs iii progriliis o train
tile o(cal
ing foi rural inhabitants and technicians ;t 


level.
 
also be well justifiedUseftul tlinical services 1m1ayo 

in helping local coo erative organizations get starteld, 

parlicularly those in which individuafivi lll'rs be

come involved and Feel needed. 
Data fron ile World Bank records indicate lilt 

scope oF one inUstitut ii's ac tivity in providing techni

cal services and alssistance to tile rural poor of' tile 
nillion families directly benefittedworld. hii 1975. 2.7 

from \orld Bank lending. About 80 peicciii of these 

families were in the poverty groulp. 

input and (ut r/wt~ 
An examination of tile livestock marketing systein 

through which sinlalhol ders in developing countries 

must market their pi-oducts shotws that thie Functions 

and f'acilities ( ti it always operate normally or to tile 

niutial advantage of" both marketing sectors. 

In manl- production areas. West A[rica lOr exanli
slow andpie, transtilissiot oif niarket inf'rmalion is 

inadequtate because of the vast areas involved, the fact 

that producers are widely scattered and that com
poor. As a result, producersmunicatioin facilities are 

are often Cxlploited. 
areaEx)loitation of' livestock producers ini any 

populausually occurs because they are renote fr-oln 

tion centers and because there is inadequate conccn
tratio 	 of prodtcts. These condiions lead to the fact 

that only one trader services a given sulpply ailti. 

Thus, remoteness and lack of' infornation may pre

vent producers from having an up-to-date and accu

rate picture of the market situation. 

The Vest African situation serves as a good exam

pie of the general problems facing smallholdcr pas

toralists in other developing countries. One-half mil
for alion head of cattle move annually overland 
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distance of 500 to 900 miles to market-an operation 
that can take from 2 to 4 months to accomplish. Most 
of these animals are walked down from the Sahel to 

the coast, and most of' the market information is 

relayed by informal networks. Producers do not need 
infornation on daily fluctu ations, but rather on 
longer term outlook. The fact that the market system 
functions at all is tindoubtedly a testament to human 

ability to respond to economic incentives. One indica-
tion ofbow well it f*unctionls is that 5E- to 85 percent of' 
the retail price goes to the producer. 

In general, governments do not recognize the 
problems of' smallhlolders in developingcountries. hn il 

those cases where governmient policies are favorable 
towai'rd smallholdler pioduction, such as Taiwan, in-
format ion and infrastructtre systems are well de-
veeloped, there is a high degree of far'umer participa-
tion in local prograinl administration, and mai'kets aire 
well stablized. 

Development qfttumia i Re.kow'CV. 

Development ofituman resources in the context of' 
this col frclce is basically an educational process 
involving both smallholders and their advisers. Yet it 
can be viewed is an integral part of a broad strategy 
to inti'odce technological chliige into smallholder 
agricu ltu re, patticttl;rly among livestock l)iroducers. 
Essentially, ,hc dtcation of a traditional pastorafist 
consists of demtostrating tlie visible advantages of 
chalges that basic snrvival. ()utside workersatre to woerkeprseit 
and trtaining specialists imust first win the confidence 
of, a whole coiltiiuitty before any thought caln be 
given to introd ing radical chan~ges. 

'l'Tainiitg specialists aind xtinsion w,,rkers ii-
coutrItheir gl-.atesl difficty ill bringing al)out 

technological Chailg' aiitotg fat'ntrs who own Oirly a 
few head of livesuiok. It is so)init' possilek Ito 
improve extcnsion effccliveictss by working with 
g'oups of fai'rmers and by getting the more prgres-
sive ones to share their inlformation., 

Otie of' tht most imnportat changes now taking 

place in t'ainiitg and edtcating livestock advisers for 
work in developing cotitrits is to place the focus oi 

the transfei- of technology ail how to get farmers to 

employ teh nological changc. In the past, einphasis 
was on eqluipping stu lents to beconte scientists or 
technicians. 

Education for work in the developing couttries 
should emphasize the process of' getting students to 
think through the special p roduction problems of' 
their own couttry. They should be encouraged to 

selectively adapt advanced technology. There is too 
much indoctrination with a mass of' technological 
facts as applied to production systems in the de-
veloped countries. Practical farm experience should 
be a part of' virtually all agricultural training. 

Improvements in the agriculture of developing 
countries may result f'ron efforts to strengthen na-

tional institutions. One popular method has ken to 

send teams of experts ,o a developing country to assist 
in institutional building. But we don't really know 
enough about institution building and usually not 

enough time and resources are alloated to projects to 
allow them to become viable. A classical example ofan 
alternate approach is that of i "!winlning" arriange
iment set up in India, in which assistance was given to 

India to set nuinlber agriculturali universitiesup a bT 
patternedl after land-grant universities in the United 
States. The 10 year Cornell University-Uiiiversity of 
the Philippines association is another example. A 

tniir of other All) 1,rograis lhac ee n i a 
twinning basis. Viable ufndei'graduate p'ogranms have 
been established through a fair 1nmb1"er of ihese 
twi oiling arrangements. Only tihe Siturface has bcen 
scratched, hoe\'er, in this area of de eloping liman 
ic'esOuces bNvbuilding Ilalioli, calt)abilities thr,oagh 
properly devised progi anis of' research, ctiu(ati!)nl 
and training. Twiniiiing has also bteen dol on -.I 
project basis, as with 'he programs to extenid the 

Kair(l dairyI model elF;cwhe t'e ill India and iito 
Bangladesh. 

Policies atd Ii.stitutioalDevelopmnt 

inhe process )f econoin ic devhoilent involves 
iiie se utiliation offa ital, wt ich in turn pro ides 
l erage to humn t to incr'ease (aeff prore cti ity. 
Economic further requires (a) a shift to 
a market economy away froii subsistence ecoiomy, 
(b) new techology lo apply the tools 'A' science, and 

(c) the , 	 nlmallage.application of' a Ibisiiess-orienlcd 
ment. From the standpoint of' the sinallholdetr live
stock (perator, he proc,-ss bec(mes one of' finding a 

way to fit him into the above-defincd franiework. 
But there a'C con;traints t a, hievilg such a goal. 

()ne of' the chief' ofies is scarcity of' capit:il. Second, 
adeqtate ma nageiteiit capabilities necessary to foster 

a modern viable eoiony are not pro'iled in the 
training program nort ai they respected in the 

socio-ecoioiric system. Third, technicians able to 
operate effectively within the system aire scarce. 

Foucth, there is a lack of administrative skills within 
the taiget grotip. Fifth, goverineit agencies don't 
see the broad pictire because they arc discipline- or 
comtuoity-oriented. 

Although the growth record of' developing couin
tries has been good, smallholdeis have not paitici
paled very much because, first, they feel they cannot 
assume the attendant risks, and second, governments 
of many (eveloping counties neglect siallholleis 
Nevertheless, there are a number of' opporttiities t. 
increase agricultural sniallholde' productivity. Sug
gested ways to achieve success in this endeavor are as 
follows: 

1. 	Increase productiot' ci'edit to the smallholder in 
ways that are consistent with cultural heritages. 
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2. 	 Develop a package apptaach-inputs, credit, 
markets. 

3. 	Develop coordinated plans and programs. 
4. 	Integrate local interests, industry, ,tc., in the 

plan. 

Finally, production increases are not enough. Small-
holders need incentives to improve their quality of 
life. The Kaira milk scheme has very cleverly used 
profits at union anti local levels to improve health and 
community facilities. 

Plantingand Coordination 

Few ctountries have really good long-range work-
able development plans--let alone agricultural de-
velopnient plans; the lack of planning [Or livestock 
productiot is e-vell worse. 

At 	tile inlolnenl, plantling is really a ollctlioji of 
irojects, exept for ft'w sllch as the FA(-Spolsored 
literiltionil 	Scthenie for ilth Coordination of Lairy 
)evelopient 	 and tihe International Mtat l)evelop-

Inetit Scheme. In the past, those l)'roects were eval-
tuated and given Iririty t the basis of, poltlti 

and not people. Furthernore. the awarding of prior-
itv to those plans was haphaiard.

TUhaeltrtssel gols 

freqlt, not tile real goals. InI s(1ie it-regions whereiill% 
govermi ents sav they give priority ito the tural pov-

eity )rolbltm, lei (al)itci riiral i('olitc (,-tb,,ut 2() per 

y.ealr) has chlintged little ovet the Imst 'I'cacle and 

dulring the salit lriod, urbal, iicone I ) tilis 
that of rural incolll. 

Effective planiiing requitires a thorough study of the 
priltioin protss in its own envilonntell. 1t-
doubtcdly, iilore iit will be ncedtd to stidy sitlia-
tions and work with people Io detettnine their needs, 

and then put thliese needs into a frlnework within 
which developers can operate.

There are 	 iianv ways in which oor iiita ln i l 

developiiig countries Ila be iipvedl . But tile teal 
key to the situatin is notI b\ ftiding ways to change 
(he national organiziationt So that i coordiniated svsteni 
of' inputls, extetnsiton anid tarketing cai le deliv'ered 

to tihe prol)tt area. The Ibest soltion to tile tulititiel 
vision" of , discipline-oriented inin istries is to push 
(ol'dinlalion at tile field level, 

Recommendations 

1. 	Pe'ople to ble served by projects mnst le involved 
in the planning. 
Problem: 	 a. Stuallholders vary much in back-

grounl, goals, capacities, -Csolirces 
and constraints. 

b. 	Prograls are in jeo)par(ly withoit 
the input of hcal leadership iin the 
conceptulizing and planning stage. 

Approach: a. 	 Build around the expressed felt 
needs of small producers. 

b. Encourage producers to present 
their problems to development and 
training agencies fo)r joint study 
and evaluation by tile ageticy and 
the producer leadership. 

c. 	Work out a plan to incltde all es
sential elentets in tile production 
and marketing. 

d. 	Follow ill withiltgrans of train

ing, lesign of sitnll fa1cilities and 
nini agcln it. 

2. 	Market development inist he ;I part of' iroje'i 

developnment. 
Problem: I. Markets for high \o)lunle and qual

i(.' exist In1ostl around cities. 
1). (G.overnm'ent policy\ often discour

ages livest ck produit lion. 

c. Small tl-rltducers are highly vulter
able to price risk. 

(. Explensive piocessilig facilities are 
ie(le(I for livestock prodtcts 

(slatightiliolI's, tnilk-processing 
pla n ts). 

markets are poorl y deel

oped lot sitllllioidlers (feedtl, vet
ctrtitla servicts. A.I.). 

Approach: i. 	Take adan'iltage of'i highl iiitlii 
clastilcites of dfeindilif for livestock 

produtts to de\lop tirban markets. 
I). (ive alleitlo to l)Biiit (ltliily 

and t)ltict (liversitilii tO) tan 

high-prollt lltargili s(tolrs. 
c. 	 SI)rea(l tle costs )f iltivisible fatc

tors, e.g., inilk-ptocessiig p)lints, by 
iuse 01' Coll)t'liliVes oF goverliiienl 

agenies. 
. ageve lop 	 oo peaivs )1 other 

groups to reduce costs of (ollectioi,
 
hautling, and the deliver \'stein for
 
inputs.
 
Te Kaira (oopcati' (onll'lt
hatliiling sclhein is an exallple
 
(India).
 

3. 	 Provide adeqlate feeds at teasotna)nle cost. 
Piobl'm: a. Livestock snallhol(dets almost every

where ,tre short of feed because of 
small acreage, por (l1ialialnd, oi. 
the need to but feeds. 

b. 	 liproved livestock require iniore 
feed, or feed of better quality, as 
with crossbred cows comlpared with 
natives. 

c. 	Ruminant aninials have to conpete 
with cash croTps for use of laind. 

d. it is usually necessary to develop 
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Approach: 

feed resources along with livestock 
production. 

a. Build feed production programs in-
to propo5sed livestock production sys-
terns, 

5. Make programs location-specific. 
Probhm: a. No general solutiovs apply because 

of variations in local markets, feed 
resources, ecological factors, family 
labor, personal goals and traditions. 

b. Develop synergistic crop/forage pro-
!,.ion systems, e.g., Taiwan. 

Approach: it. Examine case so'idies to see what re
suits call be gencvalized and which 

c. Utilize crop byproducts as feeds, but "!Ve location-sl)eci!:,. 

doln't overestimate th supply. As 

livestock expands, these feeds will 

becomne more scarce and extpensive. 

b. Get nmanagers/evaluators of projects 

to give thei.rIt dgielts is to essential 

re(qlluii-i elts if pit'ject is to ie repli

d. Make a comlplete study of the Iced-

ing, commercial atnd social tation ales 

cated. 
Dairy 

For example, the National 

Development (orporation in 

fbr nomadism before making ,ny India feels that a scheme similar to 

plans fi, setllimenl of' pastoralists. AmtI Dairy should not he attempted 

unless there is already prdullctioIn Of 

4. Devise simple, eas'N-to-use packages o' technohgy 

adapted to smallholder needs. 

Problem: a. ,Much lechnology is available, but it 

10,00) to 20,000 liters of' inilk per 

lay and autihorily fOr the ageinic to 

control the milk market including 

has not heeti adequiately adapted to 

nee(Is of snmllholdlrs. c. 
imports. 

Replicate projects on i imodest scale. 

b. Smallholder live'tock systems involve 

poorly understood cll)lexes Of 6. Improve the access of smallholders tlo capital. 

physical, enginleet'iig, ecoilotlic and Problem: a. Smallholders tred fitacial help to 

social lactors. But most research is ado)t improved techlology. Will 

discipline. or comtliioditv-oieitnled. crossbieeding, for exaptl)le, the 

Farming systems RiesChi (l1 is lagging. added costs Of artificial itisemitia

. Snallholder-" ieel help inl coping liot atndl Ieller care of the (ow and 

with the prlblems of ecomictles of' calf, must bt. carried fi. ahoutt three 

scale. years Iwhf we rea;litinlg any inicreasedl 

d. P ogrllis Inustix, svslets-orille(l. returns. 

"Unifactor tinkeriiig woti't dI)." ). Loatls to sitlllholders ate xpnsvclie 

A//p'oach: a. OnId uct rCsearch )Iu appr )priate to disbutrse' atnd set'i'c. 

lecnloiogy ()il )rodu(tion, transl)olrt c. lot) expetrietie is (ditl disajlljitt

and processing. ing if not aco)lpaied bv costl% 

I). Conduct Soci o-econ tic research )itl technical help. 

ineants Of" exterializing high cost ill- A)pproach: a. Reduce (redit needs b%huillitng cap

divisible factors. The Kaira scheme ital-savitig feaitutres inito )oIjectls. The 

shifted milk processing (0sis from Kairal Schemle )ys Iarmers twtu't 

ftarmers b1 establishing at milk union daily ftr milk. Itt Mall. it is telporlt'd 

atd extelnalimed tritsl)ott cofsts by that youtng grazicts stMt out wilh 

contracting with truckers, goats anl shift to (tlle its their fi-

C. Increase il-deplth socio-cultulral ie- naines iml)ro'e. Some pastoral 

search ill advance of th-e accopany-1 ivearranlgetUlltIIS lot' leItIl

ig projccls. The Matli:tn Offie of' ing atinals loi those who are start-

Livestock and Meats reti-ies stch ing Ollt or whose herds have been 

studies i'.l Mali. (lecimated. 

d. hIcrease development and pilot test- h. Lenditng anid training should go 

ing of packages Of practices, with hand itl hand. -A' man should learn 

adequate documetntation to guide before he goes in debt to buy ani

replication. npals." 

e. Develop field programs where re- c. Give technical support to lenders. lin 

searchers can identify problems and Mexico, the FOND) (Fondo de 

test out ideas for solution. The Guarantia v Fomento pa ra lia Agri

UNDP-supported Sahelian Center in cultura, Ganaderia y Avicutura) 

Mall suggests the tiselutlness of such provides technical backstopping for 

centers. Field test demonstrations commercial bank loans to small 

can often be done on private farms. fariners. 
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d. Experiment with and build on group 
credit schemes. "With smallhohiers, 
a I to I credit relationship is Ito 

expensive." 
7. 	 Provide approp)riate training al all levels. 

Problem: a. Training suitable for sniallholdery is 

Presently tinsatisfactory at all levels, 
University training lacks snaIllholder 

orientation and expostire to firni 

conliions. Focis is )it disci)lines 

and not oil p)rodltlioi steilis. 

1). Soic ecological areas with ,i IlOtei-

tial to expand livestock prolluttioin 

preseilIy have Ifw skilled livesto)ck 

proltduters and special traiining is 

needed. Imtuportailt exaiples arePr 

some triee iop areas (e.g.,rograms 

aid F'iTSt areaaS) wlitCr rtsCicl 

shows a pwtnlial f0r gliass aind live-

stock. 
extl)ritie traiingilig iApproach: a. Expanld Fairn 

oifagriculit"nreuniversity and stlool 

training. 
1). 	 hIcourage iiiterdis .liliarv trining 

10toVer alreu iilralil II smliall-

holder livestock SvlStms. 

c. 	 Provide For ill-service tailling and 

retraining 	 fprojecl stiffat all levels. 

i aiigeul elitd. 	 Increase atilil toIll 

training for dXt,(itk cs, sup)r iso5 rs 
ud~iet'loli. 

C. Provide frqlltll iliteratlin bc-

Iweetn villag-level workers and st-
ji~rvi.iss., Iiit ile Bte r i.'iiiec 

India tle weekly visits were a kcy 

elemnieiit inllrpojcl success. 

f*. Improve linkages betweei [,ri'ts 
sticcess iniand teclniciais. A key to 

ill ie Kaira Scheie was that "'arni-

et's pernitted tecillical leadership 
to play a role." Iit let Witiiock/ 

Navajo project , traliling alnod parti-

ciplanlt selection are jointly planned. 
8. 	 Irnprovc-" commnunict'aion withinl and ,iinong 

projects. 
ication becomes 	 Iolre dif-Problem: a. 	Collulntill 

cult as tecinihlgy iicreases. 

1). 	 Witliin projects, Cotmniti ication 

ailong producei s , admuinistrators 

aind technologists is inadeqtuate to 

identif'y probleis, aind reveal dtireN-

tion in which project should move. 

c. 	 At the planning level there is in-
allnioigarleqluate omlunition 

ministries, the private sector and the 

farllers. 
is 	 poor coin-d. Internationally there 

munication of prograims underway 

and of results of evalttatiotns. 
Approach: a. 	Improve communicatioln within and 

aiong l)rojects. I'ilprove mreoliltor 

ing and evaluatlion and use, results 

as i tra iniig and Coin itillnii 

device to improve lithe project. 	(:til

rent evaliation ef'orts ill IBRI), are 

moving in this direcii(i. 

I). Share 	resils of' pjidet cv-ililatiot 

witl] other agtencis ill I; , country 

and initerilitnmiillv. Colilideitialitl 

is a l)eol)meni, btil te',allialiig linils 

call "eiive aldverse "ad liiiieii" 

aspects while retaininiig usefl les

sons to be learned. 

nust he 	 suportd r a sufociet 
years to 	 permit them to hecoilie snumiber of 

tablished. 
protcs are Sil)or(ltdProblem.: a. 	 Too anyiimiv 

f1 only two or three years and thie 

phased otit. 

1. 	Most livestock progralis. especially 

witlh sinallholders, ited loiog-rul 

technical and imanagelent' help to 

btuild understanding, ac(ctailCe 

ad -oindmpu ltice, and to chiatge ill

stittitioins and o iutlook. ['li Kaira 

S'llicu' was nder d'.velopiiieiit hit 

il)l0u1 15 yars. 
life isIploach: a. A useftill colln )l If, project 

one oIf cooperation for a staleld p

riod, cXttlndalif" frt as Iong is each 
party feels coitiinueied participation 

f results bis woriwhile ill terms 

ilg atlliCved. This is tlie view till

dctr .iing liet Wiillrock/Navajo 

pol)Lct 
' 

10. More 	l)ilo-5t',lt' t'leevelopiimeint proitjs at ncde. 

Probhm: 	 a. Smiallholdr livestock jprograin arc 

so locatiin-specific, and so Few have 

beeni tested, that new svstels ieeld 

to ie tried llt under a raiinge of coil
ditillns. 

1). 	 WhIiivestock ptrograis, field d in

olllitill is ilolel difficlilt thai 

withi crops where one- fourth acre 

1)lots on 	 a f'ew farmsilla tell the 

stary. The n f teSt niy be a 
few fcedlots or dairies, i market 

area, or ia ioiadic Zit iicluding 

suniner and 	winiter grazing. 

c. 	 Some of, the existing pilot sclhslles 

arc 	not adequately documenteld. 

and catalog existing sig-Approach: i. 	 Identify 
nificant snallholder livestock pilot 

schlimes, recommeind and support 

additional systenis and locations for 
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testing. An international workshop 
would be worthwhile, 

b. 	Expand the study of successful ex-

periences, such as the Kiara milk 

scheme, the Kenya Group Ranch 
Scheme, and the Malawi Stall-feed-
ing Project. In addition, review 
some of the successful ones. 

c. 	 Review monitoring/evaluation pro-
cedures and devise more effective 
ones, including arrangements for 

communication of findings, 

11. 	 Government commitment and support needs to 

be strengthened. 
Problem: a. No development prograni can suc-

ceed if government policies are in-

imical to it. Minimal elements of 
support include price policies that 
make livestock production feasible 
and some miinimuni infrastructuce. 

b. 	Snmllholder livestock programs can 
he helped if government coimit-
ment goes beyond these minima to 
include land refoim if' needed, cre-

ation of marketing, credit, research 
and extension institutions, provision 

for animal health and financial sup
port. 

Approach: a. 	No program of livestock develop
ment should be attempted if gov
ernment policies ensure that it will 
fail. The condition established by 
the National Dairy Developmnt 
Board (India) that dairy schemes 
would be undertaken only where it 
had control of the market, includ

ing imports, suggests the kind of' 

firmness that planners should in
sist upon. 

b. 	International develol)ment agencies 

should be responsive to the ex
pressed and demonstrated "will to 
develop" of governments, local au
thorities, and producers. The in

clination of IBR D to give special at
tention to countries undertaking 
meaningful land reform is illustra
tive. 
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WORKSHOP PARTICIPANTS Mannings, C. L. 

Bird, H.R. 
Poultry Departnent 
University of Wisconsin 

Madion,Madison, W'1 53?706 I 5306 

Federation of Southern Cooperative 
P.O. Box 95 
Epes, Al. 35460 . 

Morris, Wilford 1-. M.Dept. (fAgr. Ecomnics 

Chavcz,.jesus Romero Purdue Ul iversity 

Banco National (c Credito Rural 
Calzada Mexico-Co;oac;un No. 318 
Mexico 13 I)F, Mcxico 

Co(oper, George E. 
Dept. of Agricultural Sciences 
'i'tlskegr Insti!ute
"ITuskegee, AL 36088 

Lafayttt, IN 17907 
Ne t lrrr% 
hleiatio a Develop. Research 
Center Anir('unada 
Latn Ame rc oOffice 
Apartado .eo 5310 

Cropper. Jlohn 
Universitv of the West Indies 

St.Augst ut.oadBureauiSt..&ugtsfirt, Trinidad
WVestIie~i(s 

Itn 

Bogota, Clhoniia 
Rachmian, Alhiaiuhra 

of' Agriculltural Investments 
Ministry of AgricuiltoreJahn;,I fli'-nmn lBojl 29. 

Davis, Ted.I. JLtkart, Inhonsia2 
Rural I)evelopment 
1 B R I) 
1818 If Strt, NV 

Dept. Rauin, NeI 
Livestck ivision 
Teivhni(as .kssistian Bureau 

Washingtn. I)( 
•De lner, A. Jolil 

20133 USIA I 1) 
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(epl.l if lAg. I cntitrus 

)'livel sit\ of' A li/i 

Licsii AZ 85719 
Fitzhugh., H enri A. 1

Fiteiihhl.A. stk. CenterWinrock
Wiior k Irstk. Ceter 
Route 3 

l)ept. f -Agroinlmy 

University of Wis(cosil 
Mladison, WI 53706 

Rilling, )zdlle 
Office of l' 1)onomic Devehlpient 
( htetentie River Siu)ux 'rille 
Eagle Butt, SI) 57625 

Scoville, Orlin .1. 
Intertit'l. lvstk. Center 

Rltollat'l,Routt' 3
Morrilin, AR 72110 

Morrihlon , AR 721 f1 
Glimp, Ihfudson A. 

Shah. M.K. 
Dairy Development Advism, FAO 

W tinrockRoute 3 
Morrih 

I interta'l. I.vsik. Center 
, AR 72110 

N1)1' [house # .\Road FA1UNI)P House #589, RoadI( # 17 
Dhaliali ai Residential Alea 

Hodgson .larlow, 

odinrink Intr.t'l.tI.ReRo)tet 3.3. 
i k. Center 

Centeri 

gl;.sh 
Shapiro, Kenneti 

for Rest'irch onDteveth ]plueuti Econioiinic 

Norrilton, AR 72110 
Hoowitz icnivrsity 

Dvelpti 
o Michigan 

Dept. of' AnthropologyA 

State U'niversity of' New York 
inghianin.NYX~l1tilBaghamtoan, N. 

Animlal Pr'(.nutil & tlcalh Div. 

Simiall, Errol 
Linmassy [fr iTridad & 'i iagO
1708 MlIassachuseits Ave., NW 
Washington, DC 20036 

AniialProu~ton&fealh Dv.Weishlat 
Food & Agrictihure )rganization 
Via delle Ternit di C:amalla 

, Ab~rahlami 
\gricultral D)evelopme Coci 
1290iAuhii ])t\ nAmeric 

O0100-Rome, Italy 
NMaiga, Aliuuizar M. 

Office fOr Livestiock & MetWalheele, 
OMB"Vi, B.P. 1382 

129( Avtit of the AorkNericas 
New York, ,NY 10(9 

R. O. 
Winrock Ihuternat'l. Lvstk. Center 

Baima ko, Mali, West Africa Roitle 3Niorrilton, AR 72110 



SELECTED REFERENCES 

Allrnoz, ,Alvaro de. "Trayertoria y Rito (le Crdito 
Agricola en Mxico. Institt, to Mexicano de Inves-
tigaciones E'oiemiicas. Av. Coyoachn No. 1035. Mxico, 
1). F. 1966. 

Biggs, H-.H. aniI R. L. linnernicier. "Small Farm Agriul-
State University.

tural Developm n Problems." (olorado 


Ft. Collins, Colorado. 1974. 

labot Sup)liesBird, 1-1.R."livestock Sysems OrientedI to 

on
and111arkets." Data 	 sheet distribuott Iat Workshop 

k Pro cition,.June '4-17, 1976,Smallholder l.ivcsto 
Cool r, (;orge F. "Livestock Brceediig Herds tor Small 

Smaill hold-Producers." Palper d(liveictI at W: rkshtop on 

er Livestock Protduction,.jutt I 1- 17, 1976. 
lntustry: Pelfor-Croppet., Jlhn. "Tite B 	 falos Dairy 

Pottential." Thesis submitted ill filltilhnciit oftaite anid 
reqtircmcnts h tr Mstetr ift Scieice )egree. U ni cirsitl of 

the Vest Indies. May 1972. 
Role of' Smallholdcrei"lrcsctl..... Statuts and luttire 


livestock il ilic British 
 Cotmmotnwealth Caribbeatn." 
d olr (list ributin ill Witrkshp oi Sinall-Palper i.tprc 

ht)ldcr l.ivcstock Prodt ction, te 14-17, 1976. 

Davis, T. .. "Qut'stiottts fbr lviduaitors Cocerned with the 
Baink/IDA l.oainsle(.hlical .\ssisit 	 li olnents of 

aitd Credits.'" 2 pp. Bakgtoutd piter only distribulcd at 

Workshoip ol Stitllholdet l.ivestock lroduction, Jtie 

1-1-17. 1976. 
l)e Boter, A..J. "'livcstotuk Prtducti Systemtis aitd Aniti al 

Ptrt(lui SU))liCts ill 1t' 1)cVU'c,)i;7 Coutl'ies of Asia: 
aind Ecotomic Potential." AlIlistorial )evetloptmt'tnts 


Agricuhuri ltcotoitirs l)iscussion Paper. April 1976. 


"A Fitfit Classiieica f Cio-not-LIiv'svttck Sys-

tettis 'Or Use ill Pitc aing (;tiIclinet MIdel Progriallillcs 
itr Siiial lair:'.''rs and Agriculturial lAhotres." Papetr 

L.iv'esttick hro-Xit'crl tt 

graintics [tic Small Faitctis iid Agriculturl L:uhotrers, 

Banigkok, lhailailI. \il 3 1-Juni 5, 1976. 
.. M. andt David T'. IEdwards. "Itmport Sib-

dIelivecrt at 	 (Grou Mtetinig 

Exeter, juliai 
tt(I f thC Pig ItidustrVstilitittl ill ,\gri tihtrtii: A Case Std 


ill "riuii lad ;tt lgobago." Post Gratl. Res. Series No. 1. 

Iti(lies.)ept. of Agr. Eutttomi(s, Univisity of tihe \Vest 

St. Augustite, ltitnifad. W.I. 1973. 
Horowitz, Mihial M. "'Saheliat l lastoiral 

i:,( Aft' r )tught." Palper prepartetStrategies Beftr 

flor l(- West ,.\!':'"ciin (tto ft'renc held ill Tucson, 


Arizona, Aptril 11-1 5, 19I76. 

in Mixed FarmingMahadevai,, P'."Prtductio Systenis 

Areas: Dairies." Paper delivered at Workshop oil Small

holder Livestock Production, June 14-17, 1976. 
- ' Developient of' Human Resources." Paper dcliv-

Iedat W\orkshop oil Smailholdcr Livestock Production, 
litne 14-17, 1976. 

.Educating Livestock Producers and Their Advisers
h-ta sul itted 16anige. Pape .1

t FbinpitiTo i tgca I 

i ( Scient(, Vtl. 2. 1976.


pub liatin il d A 

Naiga, Almouzar NI. "Migratory HIci, ig of' Livestock ill 

Paper de livered at Worksholp oi
tle Sa hel Zontie of' ;aii." 


tttitjte 14-17, 197.
Siallholler livsttwk Pod 
iishi g Svstelis iiiSmialholder Livestock Prt dutc. . 

Paper (lis ribute at 	 Wiorkshop oii Smalltions ill Mali." Pi 
holdcr Livestock Production,Jtoc 1-1-17, 1976. 

BoarI of (;ovternors."McNauiara, R. S. "AIdress tt fle 

World Bank. Seplit. 2.1, 1973. 
Nestcl, B. I.. "l)eveIloment Requirements fIor Siitallhtdtr 

oi SilalIlitltIiEnterprises." Paper delivered It \Vtorkshl) 

L.ivestock Prttdhtctioii. jttie 14-17, 1976. 
'Tiuc Role of' Aniitals iii theRckcfClltr Fotunldation. 

Vorld Food Situiation." \Vorking Ppiter. The Rockel'd llcr 

;975.Ftountidatiot, New York. l)tc. 

Scoville, 0. .1. livsitok l'ii(d tlioti Systttis ill MlaJiol 
atid chartAgrictiiuali Aleas." l)ata sheets with ilnii 

(listribiuled ill Workshop oni Sinallholdt r l.ivestock Pi

dtttiojute 1-1-17, 1976. 
M. K. "Role of )aiir\ Cattlte and Ptodtucts' (:o-Shial. 

prillitves ill Stvidhiioltclr Agriculturte.'' Paper deliveretd 

it Wotrkshop o Sillhifioldet livestock ]ol'otlrttittt.juntc 

1.1-17. 1976. 
Shapiro, Kecneth 11. "Livesitock Marketitig iii the Entente 

States of \Wcst Aftira: Ptclitiliaiy ,,\tialvsis t Sales h 

ih'tdcis auth td te lrtditiiliis tlitig.' ltiiarv 
ti-af liii Etictiic l.ivestotck 	 Project, US/All). Felt. 1)7f. 

'Agr. I.tcollolllits ResetrcthUnicisity tf, \Vtst Inties. 
Abstrarts: 191it-1976." l)ept. otf Agr. I.ttcllotlits and 

Farill Ma laageIcit. UIIivcrsit of West It(lies. St. Atgus

ine, lriti(ad. Miav 1976. 
Would Baik. ".\grirtilturl Credit." Scttor Policy Paper. 

World Baik. MIy 1975. 
.. "L.aid Rcfori." Setotr Policy Pap'r. Wiorld Banitk. 

May 1975. 
1daptative)'Rtii Sector WorldDevclolvretltl." Policy Paper. 

Baink. Feb. 1975.
 
. "t'Survv of Sutrress[ttl Experietces ill Assisting the
 

Smallholder Livestock Producers." World Bank. Dec.
 

1973. 

This is otte of a series of R'[N Workshop Reports, Seminar Reports, and Reprints 

issued by The Agricultural Development Council, Inc. 


