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1 FOREHORD 

Th~s is a report of the Animal Sciences Review Team invitad by the 

Ford and Rockefeller Foundations to aasist the staff of CIAT in the plonning 

of ~ts research and training programs in the animal sciences 

This review was made during the pcriod July 28 - August 25, 1968 

Details of places v~sited and sorne examples of work observed are giycn in 

Append~x II Br~efly, seven days were spent in Colomb~a, three daya in 

Ecuador f~ve days in Brazil, three days in Venezuela and a final aix doyo 

~n Bogota for discussions and preparation of this report 

The Rev~ew Team members wish to expreas the~r personal thnnlts ond 

appreciation to all of those officials and staff membera of institutiono 

viaited These sc~Lnt~sts and officiala were most cooperativa and helpful 

at all times and provided much useful information and data nceded for thio 

review Special acknowledgement is given to Dr Ned S Raun, Dr R l{ \Jough, 

Dr J H Mancr and Dr E D Robcrta of the Rockefeller Foundotion otnff 

and Dr James Plaxico of the Ford Foundation in Colomb~o for their assiotonce 

throughout the study for their msny courtesies and hospitality, nnd for 

~nvaluable informat1on on the prel~minary plans that have been developed 

for CIAT 

J J Ca lbs 
J T Gallo 
L J Lambourne 
H H Stonaker 
K L Turk 

August 24 1968 
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11 INTRODUCTION 

The review was made on the assumption that the bas1c objcctivc of 

the An1mal ScLences Program of CIAT w1ll be to contrLbute to incrc~oed 

efficiency of production of livestock and livestock products in the lo1-

land tropical areas of the world, especially in Latin America Further, 

it LS assumed that majar emphas1s is to be gLven by CIAT to the an1mal 

sc1ences program as a pare of the total Lnter·disciplinary approach 

necessary for modernLzation of agriculture Ln the underdeveloped arcas o; 

the world This LmplLes that allocation of resources, hpman and financial, 

and facLl1t1es w1ll be suffLcient over a perLad long enough for the 

program to have maJar 1mpacts on lLvestock production It is esscntLcl 

to recogn1ze that w1th the except1on of poultry and S\7Lne, resulto f~cm 

animal research accrue more slowly than io true for soils and crops 

Furthermore an1mal research is more expensive than many other typoo o: 

agricultura! research Large numbers af an1mals and adequate acreacco af 

land are just as essential as sophist1cated equipment and laboratorios in 

prov1d1ng the overall environment necessary for tñe acquisition of 
~ 

knm•ledge on l1vestock problems Harked improvements in all aspccts of 

feed1ng, breedLng management health and marketing of livestack muat be 

accomphshed 1f countr Les Ln the lm<land tropics are to have efficient 

systems of an1mal praduct1on 

The role of l1ve~tock in the agrLcultural economy af the tropics cnd 

the importance of an1mal proteins 1n thc d1et have been amply revieued in 

the original proposal íor creating an InternatLonal Institutc far 

AgrLcultural Rese~rch and Training to Serve the Louland Tropical RceLoiUI 

of the Amer1cas by Dr L S Hard1n and Dr L M Roberts Further 

JUStif>catwn of animal res .. arch and trauling 1b given in the Propoaeu 



Animal Sc1ence Program for CIAT prepared by the Animal Science staff of 

the Rockefeller Foundation, therefore, there is no need for further 

elaborat1on of the justificat1on for livestock research 1n this report 

except as related to spec1f1c recommendat1ons given later 
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lll TERMS OF REFERENCE FOR REVIEW 

Based on the Animal Sciences Group Review held in Net7 York on April 

23-24 1968 and from the br1efings g1ven 1n Bogota, the general tcrmn of 

reference and object1ves of the Review Team \rere understood to be os 

follows 

1 An appraisal of present status and basic problema of tho livcotock 

1ndustry 1n the lowland tropics of Jatin America 

2 Review of animal research in progresa in the region, an aooeooment 

of the major gapo in knowl~dge and appra1oal of the h~n ond 

other resources ava1lable for animal research and tra1nin8 

3 Appraisal of proposals that have been developed for t~ Animal 

Sc1ences Program of CIAT w1th cons1deration of arcas for apccial 

emphasis 

4 Recommendal1ons of priorities for research in animal scicn~cc, 

1nclud1ng facilit1es and staff requirements, and possiblc 

locat1ons and institutions where the work might best be carricd 

out Also recommendations were to be given on trainine ond 

extens1on activities 
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IV GENERAL OBSERVATIONS 

Basic Problems of the L>vestock Industry >n Trop>cal South Aw2r!c~ 

Based on observ>tions made during the course of this review, >ncluding 

universit>cs, schools of agronomy and veterinary medicine, rescarch und 

livestock oroduct>un stations, and commercial farms several bas>c 

problems stond out as they >ffect l>vestock production 

here under three catcgor>es 

1 Poor ut>l>zation and product>v1ty of land resources 

From discussions at the New York meeting and fr'om its o m 

enquiries the group fully endorses the vim<s expressed in the CIAT AniO'cll 

Sc1cnces Proposals that the drea possesses vast undcr-exploited tracL~ of 

land wh1ch const1tute a problem and a challenge 

~illny native pdsture are>s are chardcterized by low soil fcrtilJty, 

unfavorable season1l rainfall distribution and marked deficiencie~ 01 

eYcess of spec1fic m1nerals involved in pastura grm<th In bOffi2 ~rcuu of 

the Llanos of Colombia and Venezuela more productivo systems of ut1ll¿3t~o,1 

1nvolv1ng use of urigation íertlluers, or combined arable and pa~l.:lral 

hrming alneady secm feas1ble It ts assumed thdt this l1m1tat1on to 

l1vestock productiv1ty w1ll be the subJect of a joint interdisc1pilnaTy 

btudy bctween the Pasture and Forage" and 'Arimal Sciences"Programn o[ 

CIAT aimed at developing integrated 'production systems" for thcnc o.tcae 

2 Low product1vity of present livestock industry 

One uf thL maJor factors affccting livestock production 

beef and da1ry cattle Ls low reproducttve efficiency In only a fcu e J::~ 



d~d the Keview Team f~nd herds with calving effic~ency above 50 perccnt, 

but sorne herds uere observed that reporteó calving rates as high a 85-

90 percent Thu most common reasons given for low calv~ng rates incluced 

poor nutrition especially lack of minerals, and d~seases Feu m~ntl.Ol ::!d 

general management, even though it probably is quite important 

there is need for better information on the causes of low reproducC!,JC' 

rates ancl every opportunity should be taken to obtain thia \<no< "lci~<' 

For example, 20 C!ot'Drecently were disposcd offrom the Holste1.n hcrd ;:,t 

Palmira because of ster~l~ty Careful stud~es of the reproductiva t=ncto 

of these animals m~ght have revealed worthuh~le data on the caueco of 

reproductive failures and for future research 

Other factors contr~buting to lou animal output that \Jerc oboerv d 

may be summarized under f~ve categor~es especially for beef and d•• 

cattle 

a) Lo\1 plane of nutrition uith u~de seasonal fluctuationa ln" nlity 

and quantity of feed suppl~es Hidespread seasonal drou¡;t-,.;: >-" ~he 

cause of nutritional shortages in most of the arca althourf> n 

the Amazon basin annual floods cause serious feed shorta~<'G 

b) Generally poor management and husbandry practices In m'lny ,... ,...nJ 

there is a shortage of fecd ~n the dry sea son combined \'l .• 1 

under utilizat~on of feed dur~ng the grat1ing seaoon 

e) Prevalence of d~seases and parasites end lack of adeqLote p~oLr~mo 

~n management oí herds 

d) Effects of high temperaturcs and high hum~dity on produc tv~ ~>1l1 

reproductiva performance This ~" important for nll sp"r e:, bt~-

is most cr~t~cdl for dairy cattle in the hot, humid zon2s 
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e) Low productiva performance of ex1st1ng cattle breeds, with 

limited genetic capacity 

f) Lack of price 1ncentives and adequate rnarket1ng systems for 

livestock ,nd livestock products 
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Theae problema vary considerably in the1r intensity in the differcnt 

areas v1s 1ted Most of them are more Ccute 1n the lou altitudes ond in 

vaat areas of high temperatura and humidity They are summarized herc to 

focus attent1on on sorne of the bas1c problems that ahould receive 

in research, graduate education, and extension 

3 Lack of tra1ned people 

a) Research level 

priority_j 

One of the things that stood out clearly at each of the 

universities ond rcsearch atat1ons VlSlted 1s a shortage of well-t•otJcd 

qualified people for h1gh quality research 1n the various disciulinoo of 

animal se 1ence Perhaps the best supply is 1n Col~ia, but evcn =re 

there are only three Colomb1an staff members in animal sciencea in I\\ 

with training to the Ph D level and 20 at the M S level out of the total 

staff of 82 in the program Almost w1thout exception, the Rcvic.I Tean 

found tbe local ataff at each stationkeenly interested and u1lling to do 

the job but most of thcm do not have the basic training necessory for 

good research For example the Team was 1nvited to participatc in a 

seminar at Pichil1ngue Ecuador and tbe major question raioed by ~~ny 

uas 'llliat can CIAT do to help me get the advanced training I nccd to ao 

good rescarcb? ' 

Because of the la~k of training of the staff, many exomples 

were observed of facilities not be1ng ut1l1zed effic1ently In othcr 

words the facllltles oftcn are better than tbe formal training of the 



people using them ~1h1le the Team observad some praiseworthy examples of 

research 10 progresa generally there was a lack of good livestock research 

at the stations visitad 

b) Technical level 

There is also a lack of properly trained people at the tecbnical 

and applied levels This was observad at several locations in the 

management of animal units 

e) Coordination of effort 

In some cases progrese in animal research and livestock develop­

ment suffers from a lack of team work and coordination ot the activitios 

of those who have the training and qualifications for high quality wo~k 

For example, at one location at Mnracay, Venezuela, there are four 

departments of animal husbandry, all located within a few blocks of cach 

other These included separata departments in the Schools of Agro~ 

and Veterinary Medicine of the Central University, the Section of Zcotccni' 

del Centro de Investigaciones Agronomicas and another animal huabandl) 

group in the Centro de Investigaciones Veterinarias of the Ministry of 

Agricultura If the research and education functions of these four 

institutions could be coordinated in order to utiliza most efficiently the 

human rebourccs ava1lable, this could become an outstanding animal science 

center in Latin America and would provide an excellent location for 

cooperativa research with CIAT Presently there is some cooperation 

between Dr D1eter Plasse of the Veterinary Faculty and the staff of the 

Centro de Invebtigac1ones Agronomicas in the conduct of the best beef 

cattle breeding proje~t that was observed on the entire trip 
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V R!-.<.UdMJ:.t!DATlONS OF Fli-.LlJS OF Rf¡,EARCII AND PRIORITIES 
I,< THOSE r lELOS 

Tut.. Rcv1c 1 lc~r~ supports tht.. ¡,encral policy that CIAT is to give 

h1gh prwnty to bt..t..f e •ttlc in thc 1\nim 1l ~ciLnces Program and with 

tht prop<,.~l th 1t complete product1on ~y5tem• be emphasizt..d through a 

mult1""c1pl1n Jry 1pprodch includ1n¡, nutr1t10n, genet1cs, physiology, 

hedlth 1nd m1n1c~.-ment S1nce the staff and other resources w1ll not 

be suffic1t..nt for ~ concerted effort on 1ll livcstock problems, 

rccommt..ntl ations art. he re presented o f pr10rit1es for rpse arch for 

con<1dcnt1on by the CIAT st1ff 1s they dcvelop specific plana for 

1n1t11t1ng tht.1r \n1mal Sc1ences Program 

\ Bccf Cattle Program 

ln ¡,cncr l thc RCVlL\ !t.. •m uclH.VCS th lt cmphasis within the 

Bet..f e ttlt.. Pro¡,r1m 'houlrl be on thc exploit1tion of t..xisting forage-

br~..cd1n~ and p 1~turc technology, improvement 1n animal disease control 

and m1n gement dnd thc devclopment of more productive cattle breeds 

anO ::.trc.l.ns 

Th1 1'l t1p1dly tnn<form l•r~c stgmcnts of the cattle-producing 

drt..as from 1 t..ro input/Jow output, 1nto a med1um input/high output 

system, w1th the prospect of further susta1ned ga1ns through breeding 

~ID<t of the field product1on studies proposed and the more detailed 

support1ng 1nvc~ti¡,dt10ns which wlll arisc from them, will have direct 

fhc Te •m t.onsider th •t thc ori¡,inal B<-el Cattlc Program gave too 

much ~r pha" 1s to rt.senrch concentrated at the Palmira Center The 
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prim~ry l11111tdt10n" to e llllL produ<.tl.on, tn<.. b1gge•t < hdlle11ge to 

n.•e.Jr<.h 1 orker" md Lhc he•t prosp<.ct• ior 1 rap1d t~chnolog1.cal 

.1dvancP, l1.c 1n th< more remete .1nd chff1cult graz1.ng dreas The 

T(. 1m n .. conunenJs tho.~t thl. Pro~ rdlll ::.houlJ concentrate on fewer, but 

b<:tt<.r productwn-orl.Cnt<.d topics, most of which are such that 

lhcy ITJU..,t hL "'tUr.ii.t..d pritl r1ly 1.0 (. llllL. LOUntry ~upport wU 1 be 

ncedcd, c1ther <..oncurrently or l'ltt..r, from fundamental \·IOrk on a•more 

l1mited ;cale us1nb <acl.ll.tl.es wh1.ch could be provided best at a 

center l1.ke Palm1r1 

Th<. recommendatwn; envi,ape ;ub,t 1nti 11 cooperatl<VIi' use of 

t. "t1n¡, rebe1rch r1cl.lltl.C" throuphout trop1c1l Ldtin Arnerica The 

m~;&l.ve 6<-n<.tl.c md mdn~gem~nt studl.e• propo•cd will require the 

Jcqul.<>ltton md d0vt:.lopmLnt of 1 e l.ttle stat1.on in thc eastern 

1owland< reprLs<.ntl.llg ~ 11rg'- area of the Colombian and Venezuelan 

Ll JOO< 

ThL OV<.rall h Jckground to thc Be<.f c~tt1L Program WBb fully set 

out 1n tne An1rnll bclenCLb proposals of June 1967 These recornmendations 

are made 1nth1n th<.ir ;>enera1 fr'll'L work and reflect the emphasis given 

1n the report o( thc tcw \ork meLtlng l.n Apr1l 1968 

1 llutr1t1on md Fordge Utl.l1.zation 

a) Forage ut1.ll.¿dt1on 

111 IT'0°t <.ent<.rs vl.sited by th<. Tedffi thcre are conlpll!hensive 

co1lect1ons o( ;cm1-tropical 1nd tropl.Cd1 gr1sse; of which the general 

u<.h,JVl.Or, p<.r,istlllLL hctb lfL Yl<.ld lllrl chcmic..Jl compobitions have 

bLLn 1ne 1 un ... d unl.kr v rti111. ... <..onJ1tionr oi oil~ fert1lization and 

h1rv<.st1ng ThLrL ore bcver11 spcc1.es which perfonn well but the 
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rankin6 order of the severa! most prom1sing species varies with soil 

type •nd cl1m1te 

In fewer c1ses numbers of tropical legumes have been established 

and studied, but only dt the IRI ~1tao Station (Bra?il) and in !CA 

(Colombi1) (Progr1ma de Pastos y Forrajes) has the evaluation of 

legumes ¡one bcyond simple observat1on on hmall plots 

fG\1 <'>perim<'ntq are in progrí'Sq tO meaourc the productivity !ltld 

pers1stcnce of 1mproved grass or gr1ss/legume pasture Hith grazing 

cattle, 1nd the only conv1ncing demonstrations se en of the potential 

for be e f product10n <le re non-experimental, or on priva te properties 

Nuch evidence ex1sts to show that trop1cal grasses, both native 

and improved, 1re generally of low digestibility and m1neral and 

protein contcnt Part1cul arly in arcas 1mich exper1ence a long dry 

season, the nutr1t1ve Vdlue of trop1cal grasqes falls well below that 

needcd for '1tis factory cdttle performance for severa! months of the 

Thi• fq corrected 1n sorne e 1ses by topdressing, by more frequent 

harvest1ng or 6rd?ing, or by the incorporation of legumes into the sward 

1) The role of lcgumes 1n tropical pastures 

It 1s htrongly recommended that CIAT should encourage or initiate 

wherc necc,sary, r~search to e'.ploit the opportunit1cs that e)>.ist to 

correct feed def1c1encies by the use of tropical legumes Research is 

needeo 1nto the Pconom1cs o f using nitrogen fert1li¿ers compared ~<ith 

legumes md pl10sph1te on d1fferent soils and areas, 1nd all this work 

should 1nclude clohe li11son Wlth the Pasturc and Crops Program 

L) F pansion of br•4lng tri1ls on grass and legume pasturas 

~tronb support •hould be givcn to the •everal groups visited by 

the Te 1m •hich •eem re<1dy to undertdke gr<l>ing experiments to me asure 
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thc rcproduct1vc and growth perfornnnce oí Cdttle grJ/ing grass or grasa 

o:md lLf ume sw.Jrd ... on a y<..ar-round b1~Ui Tlas work should be started 

by ClAl <'~t P JlnarJ, wlach Hould dLo be the logl.cdl sitc íor the 

supportwr dige,t1on and mLt 1bohsm e>.per1.ments CIAT should encourage 

the cstobhshmcnt or cont1.nuat10n oí s1.milar graz1.ng experimenta at 

thc statwns lHtLd in thL Propos tls albo at IPLAN, Bclem at Uberaba 

Feder1l ~tat1.on, and 1t approptl. 1te ~ite~ 1.n Venc u~ la Hhere possible 

a r ngc of stock1.ng r •te> should be uscd, of wlnch at least one is 

•ubst1nt1ally hi!'hcr than nonnal cven 1.f th1.s reduces the number of 

repl1.cations poss1ble These expcr1.ments should be cqpducted on 

scveral Jrc., am .. so1L becausc there w1.ll probably be species "< 

local1.ty interact1.ons In tll Cdses rout1.ne husbandry practices should 

1.ncludc vaccl.nJtions ancl prophylJctl.c use of Jnthelmintics, and 

obscrvat1ons should 1ncludc rccords of l1veweight, full reproduct1.ve 

r~cords wherc oppropriate, 1nd value of stock sold or slaughtered, so 

thdt n conom.tc m 1ly ... L" e 1n be.. m1dt 

ThcrP will b<.. cons1.derablc •cope for pl ant and animal physiological 

stud1L• ar1.s1ng from thcsc e pcriments, des1gned to aid in their 

interpretat1.on 1nd to l.ndi<..Jte re 1sons for 1nter•ctions Most of the 

rcsult~ .-~111 be fully 1ppl1c1blL to < airy cattle 

3) Nutr1tivc valuL of forJges harvested for conservation or for 
breen fc.eding 

Bec1use of thc rap1d dccl1.ne 1.n nutr1.tive value of tropical 

fon•gc spec1.cs 'nth agc it would be most des1.rable to study the effect 

of &lJgc of m 1tunty on productiv1.ty of the m1teriJl harvested 1 

con"1dcrwg "ho thc y1eld/co•t relat1.0nships obtained Such 

e pcr1ments shoulJ form p 1rt of 1 practica! "production system" since 



the frequency of harvesting of surplus forage obviously influences 

the regrowth of the crop or pasture •nd may thus LndLrectly influence 

la ter an 1ma l produc t ion 

Ah11n rhere could well arise problema in the util1zation of these 

mnterials which would warrdnt more detailed nutrit1onal metabolic or 

physiolo¡ icdl study wtth plmt' or animals These 1nvestigationa too 

wou1d all be rt.lf'v 1nt to el li.rv <.ow nutritton 

b) M1neral nutrit1on 

l) General It 1s w1dely felt that animal performance is often limited 

by inadequate m1neral 1ntake in tropical South Americe The groups 

inqulrtes elic1ted verbal evidence of cases of bone fragility and 

isolated records of improved growth rate or fertility after mineral 

supplement'ltion 1"1net !l deficiency seems quite likely to occur in 

this area but CIAr should clarify the nature and magnitude of the 

productton responses throurh contrnlled experimenta 

l) Supplementatwn of minerRl intakes of gr<~zing cattle WPll deaigned 

exper11nents with tclequ tt e Lontrols should be initiated in varioua aoil 

and climatic arca' to find what specific rebponses are obtained to 

common s 11 t ~hosphorus and ca le ium 1n part iLu lar and a lso to the 

m1nor elements known to affect animals in other countriea eg sulphur 

1odiue ztnc copper cob'llt selentum mctgnesium, manganese and 

1 erh1ps molybdenum Th1s should be done under grazing condttions 

by C'IAT d irect ly 01 through cooperar 1ve projects 

3) Speciftc defic>cncies, metabolic parameters, m1neral availability 

md r< C\l~ fni t 1 tlly •rtutt l m ~houl 1 ht- given ''nly to specific 

defiC'tenc1e.., dLflned dS 1nstances where 1 production response is 

13 



obt nnL.J d t(r upplLment 1t1on 1l "''Y 1 •ter be poJsible to cxplain 

thts, md lo dcvelop usLful rc11tl.onbtnp bLt1een bOll, pl·mt, blood 

ond tlsbuc Loncentrations of Mlneral~ or enzymes .md thus to 

1ncreose our fund .m<-ntal kno>;led¡>e of m1neral metabolism or b1ochemistry 

HuwPv~ r, manv skllled groups an do1ng JUS t 'uch fund ament 1l studies 

Li"L'-IlCr< in th< 1;orld mi < Ii\1 \ould Jo well not to ~nter this field 

1t th1s time 

e) Prote1n Nutr1t1on 

l) G<..n ral Port1cularly 111 thl dry ,e •sons, the protein content 

of n 1t.urol md o( bomc 1mproveJ p "tur<.s fallb to a level where 1t 

lim1tJ on1mal p<-rformance In 1rc~s where legumes cannot be introduced 

cons1<leratwn must bL g1ven to other means of supply1ng protcin 

~) Lv"luat1.on of non-prote111 n1trogen supplementation for grazing 

e 1ttl<.. f pcr1ments q!Jould be set up to find whcthcr or not cattlc 

responc1 Lo 'upplement' oí nnn-protein nitroren under field conditions, 

in 1rL 1~ or beac;ons of lo\<J [eed qualtty 

The rebpon~e oí pregn~nt or lactdtl.ng co <s should be compared 

•11th th •L of 'teLrb md <.,peru•cntb should be des1¡,nec' bO as to find 

und<"r )lL..~t condttlon of pd.,ture quoltty thc be'lt lConomic response 

1& obtatncd 

d) Lv•lu1t1on of locdl fodQers 

1) In ltn1tcd .Jt:eab there moy be a supply of fodder, wh1ch could 

be u í..d to upplt. .. mt nt p t .... tun ... lt particular timLS or for special 

purpo<.,c..., Crop rLsl.liULS, vuc '• hJnanab, might be of local 1mportance 

In sorne C.JSt..~ collahor1t1on betwpen 'iC1.ent1.sts 1.0 the Beef and SVitte 
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rrograms might lead to v>ludble ~ompatL•ons of the economics of 

ut il17dtLon of the fodder by the two spec1es ClAT should encourage 

local research inst1tut1on~ to evaluate such feeds using a satisfactory 

experimental des1gn C~T fac1l1ties dnd staff should be used only 

for studtes o( more bl..ner,l 1mportance 

2 Dtsease and larasites 

1 
I~provem~nt tn an1mal product1on consists of applying modero 

scLentLflc methods to tl1e local condit1ons A "package' must be made 

for the locallty by apply1ng scientific principies tD' ftnd the answers 

to local prob luns fhe auaptive research must be carr1ed out in the 

countr; where the problem ex1sts hh1le •n abundance of technology on 

control of an11nl d1seases and parasites ex1sts 1n the more advanced 

areas of thc world this cannot b._ dueclly applied ~<ith any more chancea 

of bucee es tlnn can b<. exp<.Cted 1 f you move a lngh producing dairy cow 

from the Nethcr land' to the tropics Th1s has been done successfully 

but only after adaptive research In sorne instances technology can be 

app llL<l In other casee 1l must be •dapted and at other times it must 

be re r rLhL<I tron scrttclt The idt. 1 musl b<. instilled that you cannot 

compro l>e "'th dtseases and par Sltes lle onust reject the notion that 

d1seasc~ are 1nev1table llealthy atumals are essential for economic 

lLvestock pruJuct~on 

Ve ter wary mcdical r<'search at the places v1sited is in great 

need uf strenglhLnlng ~nd enlargeonenl in order to develop the information 

needed on ffil..Lhanibm"i of inte<.tion Hiunun1ty toleran\..L diagnosis, 

prophylax1s ond tredlment As 1ndividudl animal un1ts become more 

1 u 1 1 
1 1 



valuablt. Lhe nct.d for wiormaLLon on thLSL factor~ "ill dSSume even 

greater signifLcance 

\hth exception of the Um.versidad del Valle communl.catl.ons between 

vetcrwary and human medictnc w •s found to be lacking The prlnciples 

of diseases are the sAme in man and animals There are a host of 

diseases wh1.ch flow frcely betwet.n rnan and anirnals each in turn serving 

as a re~ervoir for the other Rest.arch between thosc concerned wlth 

animal an<l human diseases ~hou Ld be increased if we are to have a 

healthier and mure productive li f... ior man and anirnals Cooperative 

research is encouraged if it can be done without diluting the prirnary 

obJectives of CIAT whLch relate to an1.mal production A point at hand 

LS ves1.cular stomat1.t1.s a v1.rus d1.sease wh1.ch affects cattle, swine, 

sheep goats horses and man 1be s1.gns of infection of this disease 

cannot bt. dLslLn¡,uished from foot-and-mouth disease (Aftosa) One 

rnust resort to laboratory tests to distinguish them, thus the presence 

of ves1.cular stornat1.tLs is 1 complic1ting factor in diagnosing and 

controll1.ng aftosa Lil<e aftosa vesicular stomat1.tis exista tbroughout 

Latin Arner1.ca and causes economic los~es in prodnction of cattle and 

swine and br1.ngs d1.scomfort to man in which species the disease is 

seldom if ever recogn1.zed 

Sorne recommendat1.ons follow out the list 1.s by no means inclusive 

u) lnfectious D1.seases 

A number of infectiou~ diseases exist in the areas visited 

Those 14h1ch have the greatest econom1.c impact on livestock production 

include aftosa, vesicular stomatitis rab1es hog cholera, anthrax, 

blackleg and equine <.ncephalomyelitis \~here informntion is lacking, 

on the effects o( these dLseases on economLc l1.vestock production, CIAT 
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should en¡,a¡,e in d1a¡,nos1s or assessment studies and encourage uuch 

work at the nat1onal l<.vels 

The f<.a1n considers the vesicular diseases, aftosa and vesicular 

stomat1t1s to be thc most s1gnificant infectious disease factors 

limiting LConomtc C1tll(. nrociuLtion lhL animal loases 1n the Americaa 

due to aftoba have be<.n est1mntLd at 400 mill1on U S dollars per 

year * Th1s estimate does not 1nclude loss of markets for meat and 

other products in the countries free of the disease They conclude 

that the mensures necessary to prevent th1s toll are not being taken 

1n thP affected arca Perhaps more alarming 1s the fact that tbe 

arcas free of the infect1on are not all taking measures to prevent 

introduct1on of the virus In th1s connect1on CIAT staff sbould become 

fam1l1ar with the objLct•ves of the lnternational Regional Animal 

Hedlth Agency OIRSA based in ~l Salvador fhi~ organization was 

formed to hclp protect the Central American countries, Caribbean 

lsbnds and North America from the disease 

The team v1sited the Pan American Health Organization Center 

for Aftosa 1n Rio de Jane1ro, Brazil, where we learned the current 

status of aftosa in Latin Americe, as shown in the following table 

* Report on Foot-And-Mouth Disease Present and Future Problema on tbe 
American Continent, and the lmportsnce of thc Pan American Poot·And 
Mouth Oisease Center - By Edgardo Seone and Carlos Palacios 
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Country Virus Types Cattlc Doses of Vncc Dutbranl<s 
in Ml.llionb in MilUonb in 1967 

ArgentLna 
C.hile 
Peru 
Bolivia 
Ecuador* 
Uruguay 
Paraguay 
Venezuela* 
Colomb1a 
(,uinea 
Braztl 

A o e 

A U 
AUC 
AOC 
AO 
AO (C?) 
l~lll one case 
\ o,c 

1,) 

J 
3 
l b 

3 
8 7 
6 o 
7 o 

18 o 
25 

90 

lb7 5000 
6 181 

2 7 11 
L l. 

6 120 
l 3 
1 5 
4 5 67 
lO O 393 
o 

67 o 300 

The follmnnt, summary Ls presented .md work is suggested for CIAT 

1) Aftosa 

a) Aftosa occurs Ln the whole of South Americe Serotypes A, O, and C, 

occur Ln sorne places while Ln others only types A and O are present 

Subtypes are numerous 

b) Animal disease author1tu.s in Lat1n Amcrica recommend that not less 

than 30/ of the cattle population must be vaccinated three times a year 

to ensure effective control 

e) Venezuela and Argentina have managed to meet the vaccination level 

The d1sease cont1nues to pers1st in these two countries however the 

incidenc._ seems to be low in Venezuela The incidence in Argentina 

has decreased but lS still too high 

d) Paraguay Brazil, Ch1le, Ecuador, Bolivia and Colombia vaccinate 

about 40/ of their cattle once a year 

e) lnadLquate numbers of lols of aftosa vacc1ne are being potency 

tested 1n cattle Wh ile su eh tests are carr ied out in guinea pigs, 

data <..ollected in this snec1es on protection is not always applicable 

to protel.tLon in Lattle 
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f) In many 1nstances those responsible for producin¡, the vaccine also 

evaluate the wnoLuity dnd polency of the pt oduct 

should be separated from product1on 

Quality control 

g) The Inter-Amer1cnn Uevelopment Bank has recently made loans in exceso 

of 2 m1llion U ~ dollars each to Chile and Uruguay to enable these 2 

countr1es to begin attosa control programs Several other countries 

are in the process of mtking requests for loans from the same agency 

All such request• funnel through the R1o Aftosa Center CIAT st<~ff 

should keep abredst of th'-se control etfort• 1n order to better evaluate 

1.ts own 1nput on thl.s d1sease 

h) In view of the large sums of money already being spent on efforts to 

control aftosa 1n Latin Americ<~ and 1n view of the funds being spent for 

basic research on the d1sease in North America and Europe the Team ~ 

not recommend that a comprehens1ve research program on aftosa be under­

taken by CIAT Such work could conceivably take all of CIAT's funda At 

the san~ t1me the feam recommends that ClAT concernsitself in at least 

a lim1ted fash1on with aftosa Capab1l1ties should be continuad for 

diagnosis dnd nssessment purpobes ii for no other reason than to make 

sure that ClAT knows what 15 going on 1n 1ts own l1vestock Because 

of the econom1c 1mportance of aftosa to liveslock production sorne 

members of CIAT staff shou ld become famillar Wlth every phase of this 

1mp0rtant d1sLRS~ 1n the SLveral spec1es which 1t affects They should 

al so become th Jrou¡,nly vcrqcd on tite> properties of the virus and more 

tmportantly .Jec0m<. (amilitr Wl.th v1rus and vacc1ne oroduction and 

tcsttnb tecl1o1ques 

U fhe Aftosa Center w ts estab 1 ished w R10 IJy PAHO about 15 years ago 

19 

Lhe purpo<,Lh of th1. .. Cf 11tu wet e lll provide lralning, techn1cal aaaistance, 
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diagnosis and to conduct rcsearch Through the years about 500 people 

have been traincd 10 various phases of aftosa at the Center Almost 

without exception the people now operating the varlous national 

control programs were tra1ned there lhere 1s no question about the 

traininb they re u ived lt WBB KOOd un the other hand it has not 

always becn pos•ible for the trainees to carry out what they learncd 

once they returned home the reasons be1ng economic and political The 

diagnost1c service wh1ch the Center prov1des 1s essential Their most 

1mportant funct1on 1s sub-type diagnosis The research which the 

Center staff has conducted has varied through the years They have 

however m.1de 1mportant contributions on researching live modified virus 

vacc1ne and on biolog1cal carriers Techn1.cal assistance has been 

rendered to countr1.es be¡,uming vdccine production In recent years 

/a 
this .1spect of theu prorr.1m has been limited because of shortage of funda 

needed to employ the pcople to give the training 

lwen wtth 1ts shortcomin¡;s,the Center has made and continues to 

make 1mportant contribut1ons to the knowledge and control of aftosa 

CLAT staff should support and cooperate with the Center to the extent 

possible There should be an awareness of one anothers work and should 

CIAT enga~e 1n aftosa rescarch the Center staff should be informed 

Above all the two groups must nol become antagonist They must complement 

one another 

The Rto Center continues to be inadequately financed This 

responstbilHy oppear& to lhL TLnm to rcst with the Nationals wbich 

the laboratory serves A ncw system of financing has been arranged for 

19ób based on a d1.rect country assessment It is too early to know 
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whcther thts syrtcrn will bring financtul stnhil1ty to the Center 

J ) Afto'" is not now being controlled In Iatln Americ• in more than a few 

areas or few herds in given countr1es Control in these instenc~s has 

becn dtte to Judic1ous :tpplication of vaccwes 3 and 4 times each yenr 

Even in these lnstances there have been sorne failures due to poor vaccinos, 

new subtypes oi the virus or inadPqutte sanit•ry measures These fnilures 

bring Lrttlclsms to thooL responsible fur the program ,nd further 

Jeor~rrlt/c control 

k) A 'ctter vacc1ne would perhaps bring about the most dramatic changee 

in COIIt > 1 o( th LS d iS<-3bC ~uch pn <1ucts arP being resenrched and should 

C1AT c1n sPrve a very useful purpose in bringing about 

SH(.h teste; This appears Lo the Team to be an arca in which CIAT should 

concert1 itself at an early date 

Afto•a v1rus infects swine with almost the same facility as it doc3 

c•Ltle In countries where the inc1dence of infection has been controlled 

ln utl t 1 L by v,ccl n tt ion the d lse,se then becomes a prob lem in swina The 

swine tndustty ls expected to develop rapidly in L,tln America and uhen 

the Plg popuhtion increas<.s the incidence of aftosa infection in this 

The vaccine currently produccd for 

use in L •ttle is vlrtu,lly worthle<s 1n swine 1n view of this it also 

appear< 1ppropriate for rrAT to test exp<'rimental aftosa vaccines in swine 

1s well ,. 1n pigs 

1) tftosa vacc1nes and other veterinary products more often than not, 

are ow~er admin1stered in Latin America The owners who are concerned in 

pr ><luLtn~ ltvestock pconomically prol>abl) do a good job Thoso engaged 

in fTWJ t 1nJ.l ur c;ubsiqtcncL at'riculture prohAhly do a poor job Thie 

situd ton has ar1sen b~cause of a variety of educacional, social and 
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economLc reasons too numerous to list If,however aftosa or any other 

animal disease is to be eradicated,the program, including the vaccinations, 

will have to be done by other than the owners To do otherwise is to 

stret<..h man' s integrity too f1r 

Such a control program LS not now within the economic reach of 

many areas of Latin America In support of this statement one need only 
i 

look at what Lt took to eradicate one type of aftosa virus from Mexico 

when it occurreu there in 1946 as a rcsult of beLng Lntroduced into the 

country through a shipment oí Zebu bulls from Brazil It took seven years 

to do the job The effort was a jo1nt one between the Ú S and Mexico 

Therc were as many as 1500 Amer1cans engaged in the program and many more 

Mexicans Each government spent $132 mLllion dollars for a total direct 

expendLture of $264 million dollars Even though the job is mammoth and 

there appears to be littlc hope of early eradication the problem must be 

attacked It shoulu be possible to reduce the incidence of the disease 

by JUdLcious application of good vaccLnes and sanitary measures Hheo 

this is done Lt may then be possLble to introduce the slaughter policy 

to climinate virus carricrr This is obviously a long•rangc plan 

2) VesLcul~r stomatitis (V~) 

ThLs dLsease, because of its sim1larity to aftosa, complicates 

diagnosis It also causes economic loases in the animals it affects 

especially da1ry cattle Aftcr 1nfection with aftosa or vesicular 

stomatitLs a dairy anLmal seldom if ev~r returnsto its previous production 

Because V~ virus also infects msn ClAT should collaborate on such 

work with staff of the Cali Virus laboratory A fruitful srea for researcb 

would be to explore methods of transmission VSV is thougbt by soma to 
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be insect transmitted, as well as by other means The Cali and CIAT 

staff will be uniguely situated to study this sub!ect At the aamc time 

there may be an opportunity to get information on transmission of aftosa 

It is thought to be transmitted largely by contact However face and 

horn flies might also be a possibility 

Information on the pathogenesis, immunity and prophylactic 

treatment would also be important contributions to the knowledge of VS 

3) Rabies 

This v1rus infection frequently causes deaths of large numbers of 

cattle Current vaccines are not very effective Good resenrch is bcing 

done on vaccines in North Amer1ca CIAT staff should keep inform2d on 

such studies and should not miss any opportunity to arrange vaccine 

trials 1n cattle using the newly researched products which contain tissue 

culture propegated rab1es v1rus that is subsequently concentrated and 

inactivated Tn.als are currently being oonducted in chimpanzecs in th'1 

U S 

b) Hemoparasitic diseases 

Anaplasmosis, p1roplasmosis, and trypnosom1asis are wide spread 

in cattle in the tropics CIAT should engagc in studies on blood 

paras~tc~ and itb efíort might be directed ~t assessment of incidence, 

vacc1ne tr1als, bearch for hosts, and work on therapeut1c agents for 

control Sorne work on the blood parasites is under way in Venezuela and 

perhaps at other placea in the tropics Those engaged in research on 

the hemoparabit<..s shou 1<1 kecr abrcast of th<..sc developments to avo>.d 

unnecessary duplicatiou of eíforts 
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e) •cto dlld endo-parabttes 

fhL lobse~ e aused bv ecto-p •ras He< in the tropics were clearly 

evtdent to the Te1m Th<..re "as an abundmce of t1cks on animals we saw 

tn many countr1es Cattle <uch as Holste1n which had been introduced 

were observed to have part1cularly hq,h wfestations \ve were to ld 

at many ~ltces th1t endo-p u 1 itc~ wcrt. .Jlo;;.o widLsptead 

CIAT should work 111 tlns o.~rc 1 1hc treatments which are used in 

other countr1es for control ot parasttes are etther not being applied 

at reeular intervals or 1re not effeCt1VC in the trop1CS Studies on 

tlus IJroblem could be conductt d in a numbet ot places wilhout large 

uq><..nditurPs nttcn tim<-s pnvatL wdubtry w11l supply the compounds 

for tests CTAf r]wuld promote such studies in several areas in hopes 

of gett1ng at th• root of the problem The market potential of such 

products 1• enormous and we believe pr1vate tndustry would cooperate 

fh<. t1ck 111festat1on was pdrticuhrly hlgh 1n a group of pen hd Holstein 

CJlve~ bLillb stud1ed at Vtcos'l Br1z1l Work with different application 

and with differenl produ<.t< could be done here without interfering with 

tbe other studtes under way 

'wnagement of 1nimals 1nd nasture rotatton are also fruitful areas 

fur inv<>stiratwn 1nd often tunes •re extremcly important in controlling 

parasites 

d) R~product1ve dLse,sec; 

Utseases are only one of the rnany causes oí breeding failures in 

ltvestocl Otht.r lmpnt t tnt < uust. 

trt!atLd in uther be<..Ltou& "lvme \ 

nutrition and mHn1gcment, hove becn 

lhc dis<.. ''eb wtach cause oreeding 

failures ur abortlons Lncludt... brucellos1c; leptosptrosis trichomoniasis, 

and vlbQo_,J.., ~omc oJ tltc<>e 1re known to he problems in c..tttle and swine 

in latin ,....meric1 ~omL ,. tiles di'>l P"Lb trl'" t.l1Ll.tlvely controlled in 
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som• tt t. • o! r Jt,_ wnt ld h) the Ubl. o( V..ILCtnes \s • rule such technology 

mRy ~e tr811SferiL<1 

•acclne fa1lurcs 1re reported to bP frequent in the control of 

hrut Pll )C;is flw <.... 1 111 ~(_.., o.¡houl d hP detcnn1 ncd sn t hat ht.. t ter va ce in es 

arP wallable 

~ome of thP other cau<c b o[ reproduct ion fallures leptosplrosis 

trlchowoniasis v1brtoqt• and 1hort1ons of viral ortgin can also be 

controlled atter 1ccurate dtabnost~ \accin~tion dnd 1mproved management 

Rese1rcl• on reproductivo fallure• •• constdered by the Team to be a 

fru1tful area for tnvesttgatior especlally tn CIAT livestock and those 

of tts cooperators 

As 1n the case o[ many diseases the best way to control them is to 

keep them out A wirl<.. v •riPty of tests should be applicd to any and stl 

1 ivestock lntenrlLd for u•L ll f!A 1 fhis 1s but yet another indication 

why thc Team so stron¡,ly recoiTUl\end• an tnterdisctplinary 

1nlmal systems which C lAr tntend• ro investigare 

3 Genetics and llreedwg 

d) General cons1derations 

approach to the~ 

CIAr concctvably could dn for cattle and forage breeding what IRRl 

and CHIMY r have done fot rice and wheat breedlng The economic impact for 

Lattn tmet tea could be even gretter Wlth the exceptlon of recently 

establi~hed croqqbre«lin;, cxpenm nts in Colombia and Vene2.uela, practically 

nothing 1<. bt.in! clotu ol H ruH 1rt.h n~lure •n bcef brceUing for thu tropics 

The prev11ling know1edge and practtce resenwle thnt in the United States 

1n the forttes which then had pr•ctlcallv the same orient.ltion as had 

ex1sted for the lJrevlous ccntuty ~'urther it seem• unlikely that there 
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can be mnLh tr msfer oí tmprovLd beef genotyp<>> from the temperate 

rL 0 ionb whLre r1p1d d(vt.lopmeut in genetic improvemcnt of beef is 

taking ¡>lace ](< pC ttLCJJy thL temperate-cl1m~te bt CCU' h,we failed 

in tl1e pure furnt 10 the trop1cs 1he Tedm has reviewed the 

recom<tend tttons from the Ne" York meetwg and should like to enlarge 

u pon tiH m 

Pl lc1 .... L Lwo "l¡>plotch• ' tr< >v •ihblP to CIAT in the deveiopment 

o[ 1tc: o el Cdt.tl(.. bn_eding probl nn The fcrsl concept will be 

developed •t length l1ter 1n thc teport as ct 1> a reco~endation for 

1 large catth.- forage statton w the Llanos to be opern~ed and funded 

by C.JA1 A second. con<..ept th 1 t tl1d not rccei ve as much favor ia that 

the CIA! Jrtmal breedtng-g.,neLics group assume a coordwator role 

stm<lar to that used 1n rebtonal beeí cattle breeding prOJects in the 

Untted States In such an 1rrangement the antmal breeder would 

factlltate commun.lcations bctween experiment st'l.tions now 1n existenc.e 

and in the prOCC&,Wg anU pul>] iCJtlOII of rt.,ults (,rants for breediug 

resLarch mtbht considerably encourdge complel'tentary breedtng research 

1n the vartous countrtes lt would be dtfficult wtth the method to 

assure 

(l) SustatnLd support of topfltght personnel 

(7) Continuity of pLr,onnel and projec..ts over an extended period 

(3) LfficiLnt herd management due to complex or tnadequate budget 
arrangementb 

(4) That a populat1on approach wtth large numbers of animals of 
the needed kinds could be rapidly tmplemented 

b) Spect1H .. rccommendat lllll6 

l) Evalualton of crosse&, inc..ludtng tndigenous and exottc breeds 

In the New York report cross>ng of certain breeds was recommended 

u perhaps the maJor .-ntcr¡.or 1se tn oeef cattle breedtng effort for CIAT 
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The estahlt•hment o( d s~zedblt. herd of Lattlc lor this purpose was suggested 

as 1pproxin1Lely JOUO ctlv~..-c; would bL ¡ roduLt..d lhe lc •m In principie concurs 

with this However 1 t nuw ~'" "'" ll kel v th..1t by the t tme fdcilities may 

be acqutred recon•tlt.r,lion< ot ch._ bn.eds selected for crossing will need 

to be '118de We JntJcipatL Lc.Search result• from Venezu<la and Colombia by 

that time fh.JrtlLU 1t ly on Chlroltlh Brown :::.wtss, ~ant 1 Gertrudis and Zebu 

croh&< b wilh th < r Jullo brcrdb ClAf m~y Und tt more productive to sample 

lt.ss known or usLu OLLLds trom troplcdl nreas such as Africander, Australian 

~horthorn, Boran ;:Jroughtmaster Bonsmara and ev.,n such little known breeds 

as the Bd iinese It ts •uggested th't the proJeCt rematn ppen as to the 

hrLLds to be LriLd ultJmately 111 thL thtee brccd croases Thc crossing would 

of courc;e net..d t1 be coul tnuLd unt tl 1dt>c u..1tc comparisons had been made on 

the producttvtty of che crossbred cows lt would be expected that the 

pr1nary econorntc trnt• \-oould be routtnely recorded such as reproductive 

rat" vtabtltty wedntng weights and ages and weights os the beef steers 

nr bulls lpproach ttmL for slaubhtor Curcass traits such as boning 

perccntagc tcndernes• and acceptubility of bt!e( should be routinely recorded 

2) Preservation and improvement of the best Criollo breeds and 
lmprovement of the Zebu 

Pr" ltnnnory crn•sbrecdin¡ re su l ts in Colombia and Venezuela indica te 

hetero i L~ fr cJm e ro~-> ..,Lh of thL Lr 1 u t lo bru:.ds ·uu1 the lLbu breed that exceed 

the performance of the parent brceds If the Lurrent continual grading of 

trop~cal c'ttl'- to the Lebu continueb the area -;.ill flnd itself without 

Crtollo breeds (or Lrossbre.,ding In vtew of th1s it is urged that CIAT 

shoulci build up ond ma1nt~in •uftiLlently larb'- herds of at least two 

Criollo br< Lds lo in~ure thc..ir preservatton and improvement Decioion as 



to their d~btiny would bL establ•hhed alter the crossbreeding data are 

an1lyzed 

3) Selected and control stocks wuhin the_j:riollo and tebu 
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With•n the purebred Zebu and Cr•ollo herds there should be eufficient 

cattle for signif•c1nt improvement through selection for the primary cconomic 

tra 1t s fherL lb dtsngr<.emcnt wtth the Ncw York Keport's sug¡,estion that 

improvement of milk production mtght reduce fertiltty during lactations 

Thts need• experimental ev1dence In contrast with the non-tropical breeds, 

recent evt<ience il'dtcates that there may be considerable response to selec· 

tion íur LLrtill ty in the Zebu 

emphasi• Ln SLlection 

If so it would rcceive considerable 

It is sttongly urged that a genetic control herd of Zebu or Criollo 

breeds be established so that a useful genetlc benchmark" can be established 

A very recent study of this by Dtckerson indicates it is possibly the most 

<.flicient tnd also clearly understood base trom which to ev1luate genctic 

ch1ngeb 

4) Ulttmate development of inbred lines from the best crossing breeds 

Thc ultimate production of hybrid vigor w1ll emerge from the develop· 

ment of tnbrLd lines of beef cattle fhus it is su¡,gested that plana be 

madL fur th._ <ILv<-lopment of inbred linLB witlan the most ptoductive breeds 

and stratn• A prooo•ed proJeCt for beef cattle breeding is given in 

Appendtx 1 

5) ~ater bu[falo as beef animal 

fwo mentber" o! the f<-um ( Lnntbourm. and :,tonaker) found a large amount 

ot use of the wuter bultdlu tor bec! 1nd mili.. and work in the nelem area 

and wer<- told of more herd• up the Amazon Basin This species was apparently 



introduced in the e1rly 1900's and has thrived to the po1nt that there 

are said to be 50,000 on the Mar1jo lbland and increa&ing numbers in the 

Amazon V •llcy flauns wcn rr1de of much higher fertil ity and lower 

agc to blau!(htcr !u re! ttlon to 7cbu c1ttlc Thc potentials of this 

specl.e~ should he 1nvcbt1gated at several locations including a new 

~He in tlu ll.Jno" In addillon Pncom l!(Cmcnt of new studies 1t IPEAN, 

Bclfm fld<uru 1111 tlmw lth d<l th •t 11mall hcrds ore locoted 

al&o at rlucnaventur1 in the Cduca Valley (INCORA) and in the lower 

Orinoco fncouragL~ent of research 1t these loc•tions is suggested 

4 Cattle Management Research 

General 

In the 1reas whtch promise e •rly 1ncreases 1n cdttle production 

the wet se1son prescnts problems of excess1VL p1sture rrowth or local 

floodl.ng, dnd 1n the dry sel&On feed 1s scarce and of poor quality for 

1 long per!od Thi• crratlc supply o f fced 1 imits the nttainment of the 

productivltv of which the pa•turc md anl.mah JrP geneticollv copsble 

A• e 1tt le operat ions are intens i fied the import ance o f rat ion al management 

rather than uncontrolled natural gra?ing and ~ating beco~es greater 

Resc •rch should be undertaken to find what improvements in herd 

productlvity and economics c1n he obt1incd through the procedures 

suggested be low, in order o f priority 

a) Control of breeding •ea•on 

The Te am has se en sorne cvidem.L 1nd he 1rd many opinions, that the 

time of e !lvinh may be of Lritlcll im¡ ortanc< to the survival and growth 

of tlu rdf mJ Lo lh• '"'' ¡notL nutr!llvn md rqula-c rcproduction of thc 

cow In mdn, are 1s no attempt is madP to cont ro 1 the time or the duration 
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'l thL bn.edin~ bf 1 un but lt is lhlt Ct>l t tin th lt thi"' 111tur 1! 1 time 

of mattnt, and L,lvtnr ts the be~t for tot<ll hetd produLtivtty 

i:xperiments should be Larried out preferaoly at cooperating stations 

and at the proposed (.l,;f statton to record the productive or reproductive 

per form.mc e of herds m.J ted f or per iud ~ o f on 1 y 3-4 montho Time of 

mati'll bhould bt. choscn so that the LOWS c,Jve at the middle or the end 

of the dry season, or at the start of the wet season 

CI1l should examine the posstlJility of increasing conceptton rate 

of cows by wtthdrawtnb bOrne bullh for rest and supplementary feedtn¡), in 

1lternatc weelts uf ti1e hrccdlng seaso11 

AgL of weantng and subsequent m.Jnabement should be studied as a 

second factor tnvolved tn the study concerned with time of calving 

The extent to which calvin~ perccntabe can be tncreased by provision 

of improved pasture or supplementary ÍL<!d durtng ptegnancy and lactation 

should be studied 

b) Control of disease and parasites on herd scale 

' 11hen facilities are avdi!able, C!Al veterinary staff should be 

encoura~ed to test managcment dnd prophylactic proLedures under well 

controlled <...onJ tilln., 011 1 la.rd "'(..ale lhe prnposed Llanos Station 

_j 
wuu ld providl ~uch an uppllTLuntty 

e) Desibn and locatton of fences, Lorr,ls, watertnK and mineral feeding 
potnts 

~tudy of these toptcs would be worthwhile but they are of low 

pri.ortty 

J PhysioloKy. Biochemistry and Netabolism 

General ln the June 1967 Animal Scicnces Program Proposal considerable 

emphasis was biven to tlle 1mportancc ol phystolobtcal functions and 

malfunctionc; as tacturc; nt..eding research fhere 1s no wish to belittle 



the case presented therc and i.t iB recogn1zed that a research program 

1nc ludinl'. fac ilitic• and ~pprov~ 1 to undcrtake fundament.I 1 studies will 

o[ten ~L nLcess•ry to attract and retain h1rhly qualified staff 

llow<..ver it is felt that considerable <..aution should be exercised 
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in enter1ng thls fiPld ol research There dre many well-equipped research 

)tr1)upu 111 thc world htudytnh ln<.JlL u ... pl.'-ts nl rl..proJw .... tivo, climutt. o.nd 

rumio •l ¡ hysiolo¡ y dnd m 10y oi their f1ndin¡ s nrL appl icable to animal a 

CIAf should encourage its staff tu view 

these as disciphnes .. IVa1lable 1n supportinr the pr1mary animal production 

exper1ments but should conf1ne itself to 1nstances where a productive 

failurc pr"sents uniquL fLdtures whiLh •re not being investigated else-

whcre ..... uggest ton::, are t,tven he low for prtor 1t tes amonb the topics 

~ubge.., tt..<.l 

a) Reproduct ive phys 10 lo¡,y 

1) <.ener•l ll is clLar that thc tnlJor variables like nutrition, 

~'-11 Jtypl <..llnutt. 'lnd diqLll H t!wnys influcnce reprodm.tivc performance 

ut .. mim.tls through physiolo¡,ic~l procesbes However, we are concerned 

¡>rimar1ly w1th product-oriented research and 1t is throu¡,h this that 

the CIAr program w>ll make 1ts gre•test impact 

L) Low fLrti11ty in CuWS lt hds been found to be of grent value in 

lnttlal rl JrJÜc•tion oi thib problem to determinL whether failure to 

calve lb due tu (Jilure to ovulate Fa1lurL to conceLv• despite services 

by a fert1le lntl l early LMbryon>c de..1th or 'bortion ne'f term This 

infornkltlOn e n i>L obtuinul by approprwte observationG ¡;<'n1tal cxam-

iu.Jllonu ••Hl p 'LIThnl 111 t ..(lullnnrJ •• ot 1nl<'rli.lt.. c.nttl• undor thu 

¡,u1dan<..e uf a ¡;r.tdu ttL wlth knowlLdge of reprodu•tive physiology Analysis of 



rLcords tn consultdtton w1th a vetertnartan wtll often sufftce for 

tentat1ve d1agnos1s 

ll lb ernph lblZed that much knowled¡,e c.1n bt.. den ved initially 

from lCLurate s1.mple ob&ervations anU that this may '>1.Vl. a great 

Jeal o[ ttnc ~nd money by focusin¡, deta1led rese,rch Lffort 

3) ll<u ll<>il il cunlrol or au¡,m<.ntation of fertil ity 

\B mLnti ned lllr ¡,, r r hlr w rk ha1 bLl.ll prog1 LShi111 fur m.any ~aro in 

n•ny plac<.s Ylthout notable succes' ,nd should not be undertaken by 

ClAT taff shuuld keep abreast of current rcsearch in case there 

docs arise .1 real need to use one of the ex1st1ng procadures within 

the t,LnCLl.C or management orobr.lm 

4) Climate Phystolo~ 
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lt may be ~uestion<>d l<hether the best approach to cattle improvement 

ts to work fro11 locally ada¡ tt..d cattle or to modify the environment to 

Ln,ble exot1c cattlL to produt..e well !he degr<.e to ~hich climate can 

be 111oJiiH 1 tot b•t fe tltlL i.fi lim1ttd In ptnv:lt.ion ot shode, eheltor 

c11od w.<t r 1t suit~oh. point• but the willingness of cattle to ¡¡rozo in 

hi¡,h tvnp~rc~lures or humt<lLty or the lnterdction between heat production 

in the rumcn, Jmb1ent tcmperdturc. "lnd food and water intake, would 

probably repay study This too should stdrt with 1ntensive work in 

the ftt..ld ratht..r than rt..ly on sophtbtic 1ted laboratory equipment 

S) Ru~tndl phy•tology 

dn~ lb 1 sub]ect wh~ch is under 1ntens1.ve study 111 many placea, 

includJnf 11any wh<>re lccds under test are compar•ble tu those available 

111 tliL t uth t m 1 ll 111 Lr •pl< 1 r >Vl"nndl ty 1t Wúu Id be wlse to o~:<ait 

evid~;:..nt. JUiflJlOdnLtlon (J\pLrimcnt& uf thL t..xistt.nCL oí mctubollc 
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troubles befare entering this field 

However 1f the forage program envisages substant1al use of 

'in vitre' digestion determtnation 1t would be helpful to provide 

facl11ties and sorne expert1se in rumen physiology to assist in thio as 

wcll as to dcvelop anim~l stuclies when needed 

6 Need for a Trop1cal Beef Cattle Research Center 

lh<. T<.am f<.els atrongly that the important problema facing becf 

cattiL product10n in th<. tropics <.allnot bL ~dequ.1tely solved in tho 

environment at Palmtra Many needed projects in all disciplines relate 

to t.ncreas1.ng teproductivc rate This requires manyfold the numbers 

nceded 1n gro~th studies,with steemwidely used in livestock research 

1he obvious ne<-db for large numbers of breeding animals for geoetic 

research under stress conditions typical of extensive tropical pasture 

rcgions has be<-n documented <.ar lier in tlns report Ult1mate development 

of a breedtng 11erd of approxtmately 4,SOO cows is suggested which would 

be associdtcd with a total cattle inventory of about 10,000 ani=ls 

fhis would providc one of the tew roscarch herds oí sufficient oizo in 

the wor Id to cope .IdequatLly with thc population aspects necessary not 

only 1n cattle genetics but also 10 other arcas, particularly pasture 

1cattle 
nutrit1on health and management Few research establtshments have land 

and cattle racilitiLs in tlns magn1tudc thus unusual opportum.tiea 

exist to obtain th<- necessary land and cattle inexpensively in the 

relattvely undcvcloped Ll~nos 

It 1s recommendcd that th1s center be located in one oí the 

difficult environmeuts c'mmonly found in the region Obviously tbe 

land uat' tt..quitld would d Jll.lld upnn tht tlil1.. If 1 11 oKnm¡>lo, lO 



hectares are 1 equired p<.r nnimal unit, th< hnd aren would be 9 to 

lO thousand hectares lf 1cquired 1n more th•n ont.. block it would be 

h1ghly advisable that there be sdmptes of poorly dr•ined wet pasture 

lands as well as sorne of thc better soil types 

areas to one another would be cssential 

Proximity of the 

Somewhat difierent budget rt..quirEII'Cnts will exist for this type 

of statwn With1n bix ye•rs, mu<.h of the operating budget waúld be 

offset by cattle sales fh1s has oeen the experience of cattle 

stations such as the U S Livestock and Range Station at Miles City, 

Montana Oecisions involv1ng budhet planning must tak~ account of 

this aspect of l1vestock r<.search costs The Team felt that a capital 

investment of about two million dollars could establish the station 

S1nce the investment would be pr1mar1ly in cattle and cattle handling 

facilities the assets are much more highly recoverable than those in 

usual capital wvestments in buildings and laboratories required for 

research 

The Team •cknowledgescomplications and difficulties in the 

establ1shment o( a large cattle-forage stdtion in this frontier area 

However, 1t is anticipated that a1r travel and good communications can 

make the effoet worknble Compromise proposals f01 cattle rcsearch in 

CIAT lack the boldness necessary to make a real advance, sucb aa tllat 

achieved 1n the Foundation's earlier rice and maize work The team 

thus urges ClAT to seek a suitable arca of land for a maJor center for 

cattle stud1es of great int<..rnational importnnce 
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B Uairy Program 

Thc. proposed dairy research program of CIAT has bcen developed by 

thc staff with thc obJCCttvc of solvtn¡, or overcomin¡, the problema which 

limit eflLciency of mi lk production in thc tropics It is re<.ognized 

these problems incrc.dse tn their intensity in the low hot tropical 

arcas compared with the higher elevations and sub-trop<cal climates 

~ome obscrvations 

To supp!uucnt thc gener'll obs<..rv'ltions presented carlier, a few 

comments on dairy operations vistted by the Review fea~ are given here 

a) The Holstein dairy herd at Palmtra has a very low conception rate 

(35-40/) _;u/ of cows have nastitLs nalk y<elds are fairly satisfactory 

Bc.tter mmagement IDLbht be effectivL in <..ontrolling mabtitis and in 

improvLng the breeding efficiency 

b) Jure Holstcin and Brown Sw<sb at furipdna have a low breeding 

e f 1i<..1ency, compared with Coste11o <.on Cuernos (CCL) and Holstein X CCC 

cros,er Hilk yields ol l!olstein !rown Swisb and <..tossbreds are about 

equ.Jl (IV 1!>35 to 1953 Kg /l.1ct.1tLon) and much highcr than the CCC 

(300 Kg /lactation) lcrhaps the y<elds can be <mproved through better 

management The Team believc.s that continuing presence of aftosa in 

thlS herd has permanently reduced thc potcnt<al milk y<eld capacity 

o( indtvulu~l .1nimals 

e) Most of thc mi 1 k produc.ed in the lU 1 ( coast area of Colombia comes 

from Criollo cowq Lh.tt h'lve sevetd! crobbCS to Zebu bulls Cows are 

milke<l onc.~ or Lwtc.c dtilv 1nd nnl~ supply is slnred with calf 

UVLrl)t._ yu..}d 'lrc. J-j liiLI"1 pt.l Jny 

d) In thL d 11r) catth 1 tojut 1t Vlc.oqa llrazil, crossbreds (Holstein 
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X ¿e bu (Gtr) ) are produc1ng better than pure Ho lsteins 1he plan ib 

to produce ,, .mimal thdt 1S 5/~ llul~Lew and 3/>3 Gir to overcome th<.. 

envtro"1o.ental proolems of high temperatures and hum1dity, lack of 

e) In thc •••1>-tropic,L cl1mat<.. 1L the Ub~r ilia ~tation 1n M1nas Gerals, 

Br""il qu•t• dttJ1Ktory mllk yielu¡, ar<. l>ein~ out.Jineu under good 

feed1n6 an(l man1guncnt ftom .:1 o..,Llcctul mtl,Lng ~trn1n oí Zebu cattle, 

mostly Gtr breedtng Average h<..tations are 2'\4 days wlth 8'z Kg /day 

or average of 7400 Kg Some 1nd1v1dual lactatton records are up to 

3900 K¡, 

f) At the Federal ~t1t10n (lPI..AN) at llelem crossbreed1ng of Jerseys 

and l{ed ~1ndh1 hJS ¡,iv<..n good 11.-Sults \ h~.-rd c~f wdter buffalo is 

ma1nt1ined for milk and 1s favored over cattle for milk production for 

that envLronment 

¡;) 1h<- best d 11ry e •U le Ln udint, wd nuLrition pro]< ~ts end the 

Venezueld 1n the /ootecnia &<..<..l1on del Centro de lnvest1gaciones Agro-

nómic1• and the Facultad de lootecnta o' the Central University 

Exper1ment!. with Criollos, Brown &w1ss and Holstein cows,and with 

crossbreds have been 1n progres& for more Lhan 10 years Analyses of 

r<..cords of scv<.ral hcrds of Cr1ollos in the ~t..It<.. of Zuha have been 

made Of particulJr interest 1s a herd of lOO purebred 1\olsteins 

recently 1mported as c..Ilvcs by the Facultad de Abronomia A bigb 

breeding cfflcLCnLy Wl& or>t110Ld for first calving and 49 lactating 

.! yt.clr.., ddr .JL tll u •t t.." 11 lat.to.Jtlon 1 u Jato htlVu dVt..I Ubl.J, l3 litoral 

ddy under bood cotu.lltlnn" uf Leed1ng and m.Jn tgt.mLnt 



1f d.1irying ts to develop to efti<..ient l<..vels in the clillldtLcally 

unfavorable areas Lt must be economically competitLve with other 

agricultural cnterpr1ses espe<..i~lly with other species of livestock 

In those countrte llk<. Colombia wher<.. there is a wide tang" in climate 

from temperat<. tu the hot tropical zones 1t ts possible that funds and 

efforts put tnto d,nry catt le 1mprovement at the higher and more favorable 

elevations mtght yield a far greater return íor the reg1on than wouJd 

research tn the lut e 1 imate< lt mignt be more ecomom1cal to produce 

the mdk in the more l~vurable .. nvu:onm<..nts and ship lt in some form to 

the less favorable atc~s th-<n tu tty and produce itthere 

If one absumeb howevcr that the basic biological and technical 

problems can be solved throubh research and extens1on, thoruugh evaluation 

o[ ec<,nomi.c fdctors 1nvolved 1n prúduc...tion and mark(.ting must be made 

:,uccesbful <..Xpansion of dairyln¡ 11 Lh<. hnt hunad lropi<..s will depend 

upon favorable pr1ce incent1ves to the producer consumer demands, 

ava1labil itv of markets .1nd marketing systems, and the ab1lity of farmers 

to overcome the feed dlbeasc nnd cl1mat1c problems and to operate and 

mtnage tlt<.ir d~iry c•ttle oper.1Lions 0n an e<..onomical and profitable baoio 

It dppl..ars to thc Review Team that in plannin¡¡ its n.search w1tb 
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datry cattle the CIAT otaff should conbider carefully the opportunities for 

coopero1tive projects w1th one or more of the animal husbandry groupB in 

Maracay Venezuela and wtth thL ll l AN !>tat1on in Belem, Brazil Further 

opportunities may be aflorcled lnr worLhwhile cooperattve projects witb 

Estacao ~x 1>erimPntnl de Ubcrabn UbLr~IHl Brazil It ts assumed that 

prOJects .1lready 1n probrcs• in ll.A 1t Palmira nnd furipana will be continu~ 

on a pruject bdsis coopf'rttlv<' with ClAf 



Priorities 111 Ua1ry Cattle Research 

It appedrs to the Rcv1ew ieam that the program planned by CIAT is 

more <.xtensivL than can be carricd out successfully wLth the limited 

resources, both in funds and personnel that o.~re likely to be allocated 

to dauy cattle It is desirabl<- therefore, insofar as possible, that 

research projccts with becf cattle deal1ng w1th pastures and forages, 

animal phys10logy •nJ Lo dise1st and p •rnsitc <.ontrol be so dt..signcd thnt 

the results w1ll be ah applicable as possible to both beef and dairy 

cattle It is essential that all senLor scientLsts of CIAT including all 

disciplines Ln anL~al sciences soils, crops and agricultura! economics, 

be Lnvolved 1n the plannLng in the design and in the conduct of all major 

research projecls 

1) In the judgment of the RLview feam, priority should be given to nutrition 

and feeding problems of dairy cattle especially stud1es on utilization of 

pasturcs and forages 

a) An cxample of b1dly necdcd rescarch is tho.. <'ffect of stage of maturity 

at grazing or harvesting on nutritive value as discussed more fully earlier 

b) Other priority projects bhould include the nutritive value o1 local 

sources of energy such as cassava and bananas, and economics of conceut~ate 

fceding at d¡ff<-rent levels oi 1ntens1ty 

2) 'mphabis nLLd to bL givcn to aniw .. !l physlolo¡,y -.nd to disease and 

par1sitc control problema 

a) Reproductive fa1lures in dairy cattlc should receive spccial atteotion 

Th1s 1s an area where there are all sorts of opinioos and very few facts 
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uvd.ilable tnr thc gutdnnc..l uf dairy 11rmers In addilion to thL physiological 

aspects 1 his problcm involvL!i nutril lon dlld managLmcnl and husbundry 

practices 



b) Lactdllon physiology A great deal of knowledge has been ¡,~ined in 

labordtorl<S in the advanced ddlrying countr1es, which sug¡,ests that the 

mechanisms of milk eJeCtion ~re common to nll mammals The evident 

belief a'!IOnf' m1lk producers that Criollo 1nd Zebu cows will not release 

their milk without the stimulus of the e 1lf is thus open to question 

~ince this could be lmportdnl 1n selecting of stock for the development 

of an adapted milking breLd th1s fie ld is on<. that would justify early 

study .Jt a phys1olo¡,ic ll 1<-VLl 

3) Research on improvemcnt of ¡,< nLtiL Ldp 1city of an1u11ls for milk 

production in the low!and trop1cs already is in progress at TuripanA and 

Venezuela If further expcr1mentat1on demonstrates consistently the value 

of Criollo breeds in crosses wuh mllk1ng strainb of lebus and other 

exotic brecds in produc1n6 hetcrosis and 1mproved breeding efficiency, 

someone will need to giv<. ~rc..tter attcnt1on to the preservation and 

improvcment 0f the 'pur< Cr10llo breeds tor use 111 crossbreeding Practica! 

observat1ons lead one to belicve ~ome of the Criollo breeds in Venezuela 

.1re superior 111 milk produLlnb nbLlity to the Costeno <.on Cuerno Cattle 

in Lolumbi • 

e ~wine 1 rogrnm 

MaJOr limltatwns to the produLtlon of swine 1n the tropical areas 

are fouud 111 thl.. ÍlLlds of nutr1.t1on Pw.nagcment -tnd d1.seases Swine research 

has becn 1 11uteu dnd althou¡_,h bomc of tlll btudic~ that have been conducted 

supply bood 1nfor1ntton t'ltlS ha tH t bu .. n L)..tcnded There has been a lack 

of communlcdtions .Jnd coon.hn,t1on amont. tnstLtutions couducting research 

Thc SWlne produccr 111 thc troplCS has at hlS uisposal a great variety 

nl 4 Led~tuffs of vPty dl.ffLtLHt thCtlt< .. ll composiLion lnlurnnt~on on their 

llll t r l t 1 Vl V 1it!P l', Vl r y J ¡ 11 l ll d l11 t l is ' hr tl ttLe'' tot ~ludie~ on thc 
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oest form •n wh1ch to stnre th<.se m~terials ~nd the extent to which their 

nutritive vüuc 10 affected by lhesc practices A serious lLmitation to 

swine development in the tropL<-S is still the educat1on of the producer 

Jnd this a•pe<-t should also rcce1ve pr1n1c con'Lder~t1on in the CIAT program 

A number ot rcse ~rch •Lntion' ar<. nlre •dy working on opplied aspects 

of swine nutrit1on The work recommended lor CIA1 bnpport dcals with more 

fundamental -¡o;pec t., 

Peco~cnded Arcas of Work 

Ihe prohtablltty of a swwc enterprise 1s aetermLned largely by the 

number of >lg< re,red per sow r•r year ,nd LhL cost oi feeding them to 

market we1ght Study of the ethc1ency of utlli7ation of the main energy 

and protein feeds ava1lable seems to offer the greatest probability of 

developing dO <.fficient production sy•tem Hu eh o f the ovcrseas research 

on rcproduc t ion f(..nCt L<.. 9 md ph}filolo¡,} is clircctly Lrnnsferrable to the 

tronit.s 1nd thl.SC subjects thlr ctorc h..1Vf' lowt..t priority 

1) Nutruiou 

a) rrote w 1his aspect of nutrltton 1s perhaps the most l1miting 

factor tn s<nne oroduction 1n tropical and <ubtropLcal arcas Protein 

suoplcments 'lre sc1rcc AbundJncc or hi¡,h energy-low protein sources 

SuCit lb ~ul l~Sl.~ yuca ban~n~ ~lld nt ~ ~tkt.s tl11~ proble~ more critical 

1U10tlt<Jtl\(loly 111d oualit1llVLly rn ll thl o1nt of vi~;, ~vailoble 

lnforndtlon un DtOtLlO rcqu1re tents c1n lcad to W"St,ge of good qual1ty 

""lTOLt...in 10J lOCf1t<..JLnl 11~( ot r lC t ncr y .... .._li(CLS ~·••~rch •n this 

li( ld L n fHlH.hl< .. l.- ;JluliJit fnl Tu1tti111 1 r humun-. sfncc tht plg is thc 

10l"llll tu.J.L t1osl L lo t...ly rcsc..mhic .... 111 n 1\t nutr1t1uu ... t1 rL ptln. tt...nt~ It 

h. t.X.l(C'LLu th1L CJlltlo 1t1vt: \ot \>ltll JLv .... lvp w1Lh tt.lic1l groups 



lnform 1ti Hl 1,.. nu dt..d 011 

(l) Jvaluation o( sources of protLln J• supplemcnts f0r cereal and 
low energy materials 

(2) !waluatio1, of protein quallty of cereal grains (opaque-2 corn, 
sorghums, etc ) 

(3) v.üue of pasture and fora¡,es for pigs of dttferent breeds at 
different stages of development 

b) Encrgy /lv.nlable feedstuffs such as yuc 1 molasses and bananas 

offer a grc•t potcntial as encr¡,y •ources H0wever due to the1r low 

protcin contcnt they rcquirc a different appro>ch when comb1ned with 

protein supplemcnts At the pte••nt time these <..ncr¡,y sourccs are 

frequently ineffi~iently utili•cd 1 ossible chang<..s in tJ¡e carbohydrate 

and protein make-up of these products m•y occur when breeding for high 

yiclds or other charactert·t•r• These changes 1n chemical composition 

and nutrittve value should oe studied 

Nain arcas ot work •hould he 

(1) Effect of breeding crops tor lngh yields and other characteris­
tics on the caroohydr•te compositton and nutr1t1vc value of 
these prnducts for p1gs 

(L) Lffect of proccsainb and form in which these products are fed 
on the performance o f ptgs 

e) Minc1als and vitamin• fopics that •hould be considerad 

(l) 1 Lqutr<..ments ol tiH .. bf' clLmLnts lor diffLrLIJt phJbf'S o[ the 
pigs' dcvLlopment 

(2) l:.valuatton of local products -.s sources of these elements for 
swine (Gontent and avatlability) 

2) Manabement 

lhere LS 1 ¡,r ... at d<.l!ctc.ncy 1n the information reg1rding building 

and equ~p'Tlent pl.1ns and thc be rt ..Jnd most cconomic local matert.J.ls to be 

utihzed lnforrrwL~on ü~ l1.Lkinb on the re.J.L value o( som(? management 

pr1.ctlces tu countcract 1. tr,lpl(dl cnvlronnLnt for exdmple qpraying and 
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1) Building and equip~ent deo1gn• 

h) 'h re! si?e 1s rel•ted to efficiLncy of prorluction 

e) 1 ffect of processtn¡, and h1ndling on the nutritive valuc of 
ingredients L ¡, rioe vs green banana•, value of cooked 
potatoPs fresh v• dried yuca, ground corn with snd without 
cobs vs s'•elled corn 

d) Study of m1nagement factor. affecting consumption of protein 
rupplLmLnt• L 1 consi•tPncy of thP inrredient&, amount of 
WHte r av ti 1 ab le , d is tRnCL ( rom watt.. rer to fet.der 
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3) Uiseascs and P1ra&ites 

are al so 1 imit mg factors in economic produc-1 

tion of swine l'here specific treatments are available th@y should be 

applied to control endo 1nd Pcto-p1rasites Re•e 1rch is needed on the 

effects of managen>Pnt in thL control of para•itcs Some of the infectious 

discdscs which shoulcl he Lontrollerl through tcst1ng, tre 1tment, vaccination 

or management includP brucellos1s, leptospiro•ls, hog cholera, transmissible 

gestro-enter1t1s and influenza Aftosa is nlso a problem in swine and 

the vaccinL used 111 LDttle 1• g<nt>r •lly consirlered to be less effective 

in this spLLies r IIIT shoulrl 1lqo he on thc alert to try experimental 

aftosa vaccine 1n pigs ~s the number of pigs increases the problem is 

expccted to increase in its intcns1ty 

4) Econo"llics and marketing 

111~ 1n(luhtry 1~ charucltrt/~<1 h} incfficiLnl nllltkLtlnK syatems, 

inadLqu•te hlndltn,., 1nd pro"' ing of the mc1t Othcr ln,tltutions doing 

swinP W"ork 1n L<-11 1dot, Br1 il V(.ne .... uel 1 1nd Colombia are less equipped to 

do this type o[ •mrk '' d result sw10e marketing systcm• •hould deserve 

sp el 1l 1ttcntion mi 11 dy hy tlu (.OilOmlC ... <.,tll(f lt ( f\1 

fhLrt.. 1 ... 1 o <.J rH'' 1 for -,ludtf' ... o'" thc Lconomft.., of building and 



equipment de~1gn and th~ select1on of materials e g brick vs metal 

or vs ba hJoo 

5) Truinin, 

Altentiun 1 <.lllt<l to th._ inct thnt th<' swim. progrnm o(fcrs the 

greatest pú.sslbllt.tu.s for shotl lerm rLSe1.tch proJects on nutrition, 

managentent dnd gencti<.s and therefm e 1t c1n play a main role 1n the 

pract1cal trdlOlng of personnel at all leveh 
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VI TRAINING 

BeC1USe of th<. crit>• 1] rhorl tg<> ol <¡uahüed pLOplc at nll levels 

of tr.Jirnng in animal '<-tPou throurhout 1 •tin Amerv 1 1t is C'<trcmely 

important for CIAT to cst1h11Sh active traintng programs 

uc¡,r<.P 1 <ve l 

CIAT should "rve 1s 1 ~le trtnr hou•< for 1ssistiog 1nd encouroging 

scholarsh tps to the .t '> and Ph D 1 evd s It ts p1rticularly urged 

th1t scholarslllps be 1rraoged so that tnterrupttoos 10 tbe graduate study 

be 3VOlded or m1n1m17ed These intPrrupt 10ns have lcd to expensive 

delays u1 thc p1't 10 g<.ttiog resL1rch pro¡,ram• to 1 productive level 

1nd 1b•orh too maoy yc •ro from thc younp "Ctcotist'r cffective oorking 

life Maoy 'youn¡.,' &ctcortots vtsltP<l are approachtng their forties 

wtthout actually having completed thcir doctorates 

and hope to do tln • 

They still plan 

ThLr<. •houlcl be p •rt>cul tr unph1si• 1t thts timt.. in encouraging 

gradndteq to go 1nto the v1riPty of discipline• avatlable in the animal 

se 1ences This ts dtfftcult •tnce there are few professors in these 

helds at couth merican Lntvcrs>ty ccnter•, uho \o.Ould ordtnarily 

encouragc cntr n•ce 1nto 'uch flc Jcl, '" nutrition, hrP<.dtng management 

ami ph¡' tn lo¡ y H• "'- •rch wn rkc t " in 1n 1111 tl he tl th too .Jrc in short 

supply but tht..rc ,, a laq,cr ba&e of stud<.nt• and professors upon which 

to draw 

~<:_rl_IE_r Ind 1gcnous Cr tduatl Scnoo 1.:; 

lhL in1p I<..L o ( forci1 n ~ r Jdu..Jt"t .,chool on rL<>l 1rch 1nd on the 
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w1de,prcad dcvc.lopmLnt of research cstabl1Shments in L,tin America is 

n viable and concrct~ cx,mph of ,n enormou' contr1bution to agricultural 

de ve lopment in thP arL a There i' no question but that the U S graduate 

HChool h IVC' provHh el thL m lJnr port1ou of thlb dl..VLlopmcnt 1 t m ay 1o'C 11 

be the 1noc,t cffLctiV,... mtl h ... n pl1hlL fonn of Cort.ibn ,ssistnnct 

Repe,teJly the Te,m \lJ1tcd 1 ith 'ci<>nttst' who warmly rccalled their 

professors ,nd rt eduat day' ,nd undoubtedly much o f the hosp1tality 

e tended to the Team w lS a reflect1on of tln• gr~titude 
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Howcver, 1.t sct ns obvious that a& rhe 1rca's rese1rch 1nd educacional 

1nst1tUt1ons develop anJ mature thcy w1ll increasingly ,ssume the responsi-

ThP rel~t1vely virgin territory of 

resedrch opportun1t1es 1n the Latin American tropics provideG a rich 

Furthcr ttw contr1bot1on of thi' research 

to thc devclop111t.nt oi 1! r1culture e m hf' itmn<'n<>e 

erluc 1t 1on anU res e 1rch 111 thc region M.em obv1ous 

OthLr 1dvant1ges to 

PresGure on U S 

graduatc 'chool• from incn osing members of U S students further 

ind1cates the nc<d for dcvelopment of graduateschools in Lat1n America 

Pre,ently thcre 1re only a few Latin Americ1n inst1tutions wh1ch offer 

an '1 ..> dct,tec ~n thL an1m,l ~cu.ncc., 

It dppe ,re 1 to the Tcem th •t •he re 1 G 1 sp lcnd 1d opportun 1ty for 

CIAT to cllCOUT1fC Jnd P'TtlClpatc lll thL development of graduate 

tra1ning 1t 1 alrur 1 111 conJUCtlOn w1th the rapidly develop1ng Universi­

cldd Ucl V1ll(. n \nth th1 N1tion1l Uutvtr'tttv 1 c;; prorr1m thcrc in 

Agronom th'- n trrl! .... , tff 11 < 1 \r dt...vt1op~ l<>':.oCl ttion with u 

grc1duat<.. pro0 r ... 11 e n dJ mu<..t. to LI1 1ldOCt... thc1r rL&e rt..h 1nd thL general 

lntell(.cluJl lkvcloplllnt ll[ t 11o < ISSOLl.lted \·.11th t}u u stitutions 

involve<l 



In Service ltaining 

The concept of •hort tPrm •rrointmenL• r•rticularly in junior 

postttons to the CIAT st•ff should greatly enhance two types of 

training First it will offer the oppnrtuntty for governments and 

universitles to send their 'c!Pnrists to CIA1 for specific tralnlng 

Further the Lralnees will brtng ro LIAT nLW tdeas and with current 

developments and contributions from their home instttuttons The 

Team cncouraga~ this arrangement 

hort Coutse ... 

Tt woulrl appear that w!thtn a few years of tts establishment, 

CIAT wtll begtn to find demdnd for m•ny types of tntens1Ve short 

courses to serve extenston, teaching and research personnel, industry 

5roups ~nd [arm operators Thus, we stronply Sllpport thc plans for 

provirl!ng f•c•llttCG lor LbChC pc<>plc ar Jalm!1a in the building 

program of LIA! •nd that ltvc•tock f•ctllltes be such that they can 
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be avaddble and adapted ro speCtdl trüntng courses as may be indicated 

~hort courses tn health nutrition management breeding artificial 

inscrnin 1tion 1re sorne with which thc 1e tm has haci hllCCe'>~ful experienecs 

and recomrnends for coniJirlerAt ion 



VII RELATION OF CIAT TO OTIH.R INTERNATIUN~L AGENCIES 

[n duc cour•<' it 1 concelv rhlc tlt rt CIAT w1ll be viewed 

~nternat¡on1lly ,_~ ... 1 C..cnlf r '1r foc ll po1nt for inforn1ttlon, advice 

nd guid1r~c on 1 vrrJety of •ubJcct• de1l1ng wtth the •gricultural 

llow ~u1ckly thtr ,¡. vclop• wlll rlrpencl npon m1ny fActors, 

111 inrptH t mt ( IH b in~ thL 1 Vt 1 ~lf t xpt 1 ti ... e of CJAT .._t tff 

1 t present large •um" of moncy rre heint, spcnt in CLntrü end 

~outh merlcd, as <'< 11 dS other pldccs i'1 the world on the animal 

scienccs In most 1nst .. .mee"' the n .. 1sons for o:;uch expLnditures are 

h .c;c...d on thc de. s1.rc to 1ncrc WL product1v1.ty of cropc; and .:mimals 

to brlllf.. dbout gre 1tcr 1ncorH .... md to produce... odet:1U¿]t<. food of h1gh 

"\utrlllt v1luc ior t:hL ....rorln .., t,rowtnb popul thm lite problems are 

""nonnous 111d thL JV lil.;ble tun h. to do thc JOb:::. rf' limited For 

th1c;; I\ 1c,on 1lonr, 1ll lnvc ... tm ntc:; <..onc"t llPd with lncrLasing animal 

1 roh1Lllv1fv huuld bt e Jrt fulJv pi Jtmtd •nd t ll'Lu on thf' bL .. t 

..1v nl 1bl 1nloru lion Nor im,>ort mt 1 v th~ work •hould bL carried 

out <illh thc mo•t c"ctin., cfforts 1nd ther should be a continuing 

ndYtng :tnVPSttllc..nt& 111 JnJ.mdl sc-H•nct .... .-1t rJrc~ent :tnc] udt.. FAO of the 

Unlted d tlon..,, \IIJ of the U A , thc U5DA throut,h P L 480, PARO 

of O""í 1n_ 1t on uf ;\met1c-r St.-Jtc • ord Rocke fe 11" r 1nd ¡..pllogg 

round t1.on 

Aml r J.C an Ut VL 1 opll1L nt H m k J'1d T 'orl d B m k Too freouently those 

1 l 1 011 11 J !Ji Junfttlu 1 fulll .. lor ti .., 1t 1 lcHHJ to 

ol t t~n tud m(_ r nuh J. f1r f IJ1 1~ Or politJL'-, 
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of •uch 1nformut1on often resulta ir fa1lur<.. of development of worthwhile 

programa On othcr occas1ons "hen 11l-advised programa are started the 

l1mited rcsources which ure ava1lable are wasted 

It is not suggested thut CIAT set itself up as a watchdog of all 

1nvestn>ents in the anin•al sc1cnces 1n Latin America and the tropics 

Ohviously this would not be possible It is suggested however that 

ClAT kt..ep this st.. rvlt..e in mind ,nd to the extent possible maintain the 

s taff to do thc job 1 f this is rlone the competence and reputation of 

CIAT wlll come known and 1ts services and advice will be sought 

Th1s is but another example of why CIAT must remain international 

1n scope and guard against allying itself too closely with any national 

pro¡,ram 
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Vlll RELATrD ~ERVlCLS 

In any r<.search instaltation there ar<. <.Crt~in common needs of all 

members of the staff, which may often be met better and more economically 

if they are shared These may include production of laboratory animals, 

media preparation, glasaw1rL washing tissue culture product1on, illuatrative 

and photographic tillln¡, of soil planting 1nd harveoting of crops, cuotodions, 

maintenan<.e and plant operations, as well as thosc major matters 'dealt with 

below 

1) Library 

A well stocked library is a necessary tool for any researchcr, and a 

resean.h library is diffetent from an ordinury lending library For this 

rcason consideration should be given to thc formation of a library committee 

including sen1or Sc1entific staff whose responsibility 1t will be to aasist 

thc librdrian in sclecting acquisitions and planning the library aervices 

such as Journal display and <.irculat1on phct:ocop}lng reprint handlins 

locations and check1nb of r, fcrences, whi<.h efficicnt research work requires 

The CJAT l1hrary is v1ewed as a tecnnical library thus an effort should 

he made to recru1t staff w1th quhjcct matter competency as well as training 

in llbrary sciences Knowledbe of several languages would also he an asset 

Th<. lihrny •houl<l 1t Oll<-< devc>lop <..onn<.ctionq with Hhrarics ln othar 

coun trie~ ~o ti•• t an effec ti v<. exchanbe or lcndinb s<. rvice may be put into 

effcct Cons1der1ble ass1stance <.oukl be biven to thc rathcr undcrstocked 

librarles in some ins ti tutes in the CIAT are a 

Since CTAT >nll 'lave a large proportlon of tempor~ry staff a system 

of reconl•n., or Lorln, dntn 11houlcl hP deviacd to enqutc thal all copiea 

of ori¡;indl mcasurewePt9 do nol bO b l<.k to the parent country whcn a 

visitino worker !caves 

2) Econon~1cs Rescarch 

CIAT may oft<~> h Ln¡.,a¡.,<.d in f<.asihility studu.s not only in relation 



so 

to 1ts own program bul in conm ctwn with related programs, throughout 

the .orld For th1s reason we support the plans to include economista 

on thc rtc.Jfi wllll e m ulvfr( on tiH... cconom1t.'-. of productil)n ryRtt..ms, 

rescarch nctiviti< md CL nt r tl progr nu .... Unhiased facts on economics 

are currently not Jvd1l1bl<.. 1n Latin \mcr1cn on mnny progrnms For example, 

it m~y be qucr1cd wh<..ther 1fto' • vacc1nP dnd oth<..r biologicnls are being 

produccd 1n Federa' 1 "borntoncs mor< che 1plv than they ~ould be by pr1vate 

lndu&try 

3) Biomctrical ~<..t vice& 

,lthough train1ng in st~t1stics 1s an integral part of a scientist!. 

graduate training thc subJect 1s cont1nually dcvelop1ng and most scientists 

bcnQ fit by h 1Ving thPir progr "" r< vi e-. el by 'omconc tr lincd in dcpth in 

All probt' 1111 t 1 l.IAT c;llllUld rLt.civc nuch 'l revfe'vo 

nnd thP b10metnc1an should be a m~mb<'r of the te1m pl1nning every research 

proJcct Thc rcvi<..w of data by him following completion of the work is 

often of httle bcneht The scrvices of biometr1cians can best be utilized 

when t'1e worY is pli!nnt.d l'-ort. ·md mort. t"Pbcarchers are turning to the 

computer to oSSist in 1nulyslS of dat1 Fcw rescnrchers h we sufficient 

knowledg<.. o e computers to wrltc 1 progr..un <;he re by ddta mq be analyzed by 

th1s method 1he b1ometrician CJtl ass1st hcre too On the other h and 

smoll, '"' xpLn&>~e, dcsk-top comput<>rs 11 ave come into hL in¡; dur1ng the last 

IIH (.. rlnchinl., lrr td('quutl ror m,ny ,.,¡ rtu projects tobo 

concluctLd 1t r [AT lheH primdry ndv.!nt1[,<' L to bring ba&ic computer 

fuaction<, to rhc l1bor1tory \oll:lerL tlH oc~tnti._c;t 1nr1 lns techn1.c1an can use 

thcm (. m~idt rdtlon <,hould bL given tu u:,e of th1.s nodern research tool 

t ( li\J fr01• rhc bcbitlllill[, Tno"L 1 ho h "" bcgun usin¡ this <..quipment are 



no lon¡,er ~•1e-~trickcn by thc computPr, 1nJ th<> u~e oí th<.. machinc has 

generally elevated the level of work Another side benefit is the fact 

that to use the computt.r one must plan a program 

4) Analyt1cdl L1borator1eG 

lt is recomm.,ndcd th 1t considerations be given to establi~hing a 
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central analytic1l laboratory where ,a,ples may be referred The equipment 

for such work is expensive and speci1l1zed training is requ1red to conduct 

certain of the an1lyt1cal teGts Nany of the pl aces where CIAT will conduct 

coop<.rative res< nch will not hwe f •cilitiLs, equipment or personnel todo 

definitive studies of 'oil ~nd feerl s 1mp1Ls ~uch analytical work could 

best be done at CIAT until such time 1s the cooperators obtained the necessary 

trainin¡, and exper1ence Such cooper>tion uould be a worth,ñule input for 

CIAT 



52 

~UNi1AJ{ { 

lnJ~ rc.vtew \<...JS .nade hy 1 Te1rr oí Antmal ~cient~sts durin& the 

ArnmJl ~cten<...e r ro~ t'd 1s were studied 

t dnivLr..,ltic \eh H J b ( 1 A• r tLu1 tu • 11ul VC"t 1 111 11 v tedicinc, Governmcnt 

CxpLr Jm(. nt 'lt 1 1onc.., 

Lr ll.ll rnd ILIIL~l C) 

tnd ~mua rc1H l [ trm o¡n r tl i Jll. •• f n t.Plombin bcuador 

t\bJut , nc-hdlf of thL r• sc1rch st1tions vis1ted 

re ln tn~ lo 1l nd troplcs nd th<- othLrs re ln the sub-tropicdl and 

t l ld!{C c.lil Ij) 1Jr...tiSd! of the 

prcst..l t ~tatu~ o! th'- 11\..<..~tuck tnJu..,try tn t 11t... lo\o~ldnd troptcs of Lattn 

, ... 1er11..a of d'1lll 1 l rLsearch tn nru¡ rt..&s tn rt..lttion to tht... problema and 

n ... eU& '-rd oi Lnc hum..1n 1.nd other rt.~ources ....,vz.tlable f"""~r an11 tal research 

dOd tt 11.01.11? J ron o 1ls dLVL loped for Lhe Hnma 1 ~e iencL Pr•.;ranl of CIAT 

trL t le.. 1PtLll">Ld rnd re<.t)ffi1Ltlt11tl""~n" mtdL oi or1ot1t1e'i for research 

n1d 1,< lion 111Li tn'-.litutluns \ hLre tht work mtt..ht bL&t bL conducted 

,t w1s undentood th.¡t the Anin1tl S<ienccs lro.5r.Jm ot CIAT w1s 

1ntended toe ntrlLtttc to lncre~&Ld Liflciency of livestucl product1on 

111 th~ lo~l nd tr p1cs e&DLLl~lL; in L1t1n Amcrtca Also ~t was 

... &sunc..d th 1t liJ L 1ph r J"'> wil b Llvcu LJ\ l.IHr tn \lllMal ~cien'-t...S 

.Jnd th.J l tllL lvc tlloll of r'-sc ULCL~ \ nulu bL sulfic~Lnt '1nd over a long 

enoubh per1ud f< r tne t ro¿,t t tu ha ve 'llJJOt lmp1.<..ts 1.n abricultural 

Jeveloprnt...nt Ul t~tE: lowland troptcs lt was undetstvod further that the 

'-Ln t 1 mtt < L C.l111 w 1 to bL nL 1r 1 Jtmlr 1 Columbia •. md that research 

uuJ lr tlfllll! W\ u id ht L nlut l'-d J u ()1] u1u 1JLr rttvL bqsls \oJith other 

bLIH .. lt ~ (J 1 

evLr l ~1 ... prt!Jlt ms ¡ffc..'-tlnb ltv~_stocl produt..tton Ul. the Latin 

.t~11E:t 11.. 1\l tr \pl .... H y le ">lll 11r1 /ul 10 thrce c?tegortt.. ( •) ¡>oor utihzation 



and productivity of land resources, (b) low oroductivity of present 

livesto<.k 1ndustry, 3nd (e) lJck uf traincd pcoplc at all levcls 

Th~ Rcview Team agrees thtt CIAr should give high priority to bcof 

cattle ~n the An1mal ~c1ences Program and that complete production 

systems be emphas1zed through a multidisciplinary approach including 

nutrition hcalth f\Cnetics physiology and management The plana for 

strong complementary programs in dairy cattlc and swinc are strongly 

supported 

Recommendat~ons 

Beef Cattle 

1 lht.re is concern by the keview Tcam that the plana for tha 

Animal ~c1ences Program may be too wide in scope to mnke rapid progrcos 

with the resources that are likely to be available As a result, it io 
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suggested that the program concentrate on fewer but better production 

orientad topics, mosl of which are such that they must be studied pt'll'l~l."ily 

in the arena uhere the problema are located 

2 While much valuable research can be done at the Palmira Ccnter, 

the important problema facing beef cattle production 111 the louland tropics 

cannot be solved 1n th1s locat1on and cnvironment It 1s urged, thcrarore, 

that C.IAT seck a suitablc arcu of land for a major Beef Cattle Rcceol:'Cb 

~tation of sufficicnt sizc to provid<. for approximately 10,000 cottl~, 

mclud1ng 4500 breeding co>~s Interd1Sc1plinary research can be conductcd 

that w1ll prov1de new knowledge on beef cattle product~on systems 

Preferably such a station should be located in the Llanos region ~1hich 

includ<.n so mu<.h oi lha lond oros of <.olombio and Vonczu<lo 

ln making th1s recommendation due consideration was given to tho 

coastal reg1ons as a poss1ble s~te however the potent~als of tha Llanos 

for util1zaL1on by be<.f cattle have not beco subjected to experimental 

investigatum Resulta obtained at such a locatioo will alao novo 
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applLcatLon Ln the vast Campo Cerrado areas Ln BrazLl 

3 PrLmary emphasis should be gLven to nutrLtLon and forage 

utllLzatlon thL rol~ of l~gumes in tropical pastures and grazing 

tri.als on LrJHb nnd let umes nixture '>tu<lics are nec<led on harvcotcd 

forageb mineral an<l protctn nutrLtlon ,n<l urilization of local foddcra 

and crop rLsldues lhese tnvebtlgJtions all will be relevant to dairy 

cattle 

4 The 1eam r~cognlZes the unportance of control of disease and 

parasttes tn tbt- an1mal pr"Oductwn systems wbich are contemplated and 

CIAT 1s urged to 1nvest1gate these problema 

Aftosa LS a drawback to economtc production of livestock in Latin 

Amer1ca Sorne of the factors that compl1cate control 1nclude ability of 

tbe v1rus to infect cattle swinc sheep and ¡;oats the nbility to survivo 

under adversc environmental conditwns and to mutate and produce variants 

The problem• of aftosa are so enormous that CIAT should be carcful 

not to become so engrossed tn aftosa that the rest of the disease and 

parasite program is neglected The team recommends that CIAT maintain a 

capabiltty of diagnostng aftosa and vesicular stomatitis Identificnt1.on 

and classtficatLon of subtypes should be left to the PARO Aftosa Ccnter 

in Rto CIAT should cooperate w1th the Center and g1ve it moral support 

The Team recon~ends that CIAT become cngaged LD f1eld trials of 

experimental vacc LOes and undertake resesrch on methods of transmission 

of aftosa an<l vcoicular slomatitis 

The reproduct1ve diseases are causing problems in livestock production 

and are thus cons1dered appropr1ate for investtgatlon 

CIAr should provtde leadership in study1ng treatments of ecto- and 

endo-parasites Lhe LffLClb of management on parasitc control and be on 



the 1!cr tu O!)servc gE.nettc or breed re!-.lbt'lnCe to paras1teb 

L..ffLCtJ.JC Lr._1tme1 .... for ... 111 henopart 1t1c Ots(..dsec; n Laltn America 

arL not Jva l ble 1 h1...<-oe J 1 .... , lSLb shuuld <..ot r tnut.. lo be btud1ed a long 

\-.'llh t::X:p€:rl111Lilléll ViCCHlL LhLl1.ptulu .. HgL.Hl'-. and LliLCts of control 

o( Vl.ctor-., 

CIAI •hould l"vc Vctcnnary p<.rsonnel r¡u.1hficd to conduct dtagnostic 

and research tnve<,tlb.Jll ons un d tbeascs Becau"e of thL problem of 

oi vacc Lrr pro Juc L 1on 111<.1 lt ...... t ing LLchntquL .... 1 ne lt •. un ..1lso recommends 

Lhdt <..I.Al <.ontlnue LO hdve vcLcr1nury pracl.ttloners on 1t~ 6taff 

5 Be<-f brcedtnb rcsearch •hould be dtrecLed at •n•urtng the 

prLscrvat1.on and unprovLnent of at lLabt two Cr1ollo breeds bt.cause of 

Lhl1.r p oh.1Llt. .. u cfulnLbc; 10 Lroo:;c;!Jrct..dtn~ w h /Lbu 1.ntl oLlu ... r exot1.c 

bret.ds \ cumpr hLt6Jve <.ros .. brcedtnt_' LXptrtllLilt 1s tt.l..01ntnLndtHl as this 

should proJm.e ueedcd tnformatwn quickly 
cattle 

~electwn ptot,rdms for the tmprovement of the Zebu .1nd Crtollo/ should 

b<. Jntlldted 3nd tn addttton part of the•e herd• shuuld be set astde 

1s l_Ln<..l LC <..ontrol<'; for tht... IHCes<>Hry t..xperlm<.ntnl bcnchmarl s Ulttmate 

devt..lo¡went of 1nbrfd lint...!. from tite bL::.t l..tosstng brLec.ls also is 

rccomnencltd 1.s a 'llO:,L product~Vl.. arca of 1nve::.t~hat~ou lhese plans hinge 

t..oorLrJ.Lton wJth rt!t,tonJ.l bLLi bt(..t...dlnb researchers 1n their programs 

1 e recuw nt n !t.. U 11 .. •e "'elude uch igenc1Lh a9 ICA at La Libertad and 

1ur 1pona Lv<.rdi "L.Itions tn Venezut.la Uberabd and Belem in Brazil, 

and Ptclnl1n¿,uc. Ln t....Cuddor 

6 ! Anot. uent ottt..r ... an are'\ o( product~ve research work on Lontrol 

ol uret..dlnt, L3 .. lll 111 rLlotton Lo wt..L anJ dt) sulbOnH l...alvlng effic1.ency, 

gra¿tnb 1.ntl pasturL 1 tn 1L€:mLnt and facLllLI~s íor hdndling selecting, 

5.5 



transportti10 1.n 1 r1 trkt..llng nf t. \ttlt? 

7 !Jh; ol >,y hot Id 1 '- vli..\.JL.d ,, 1 ruJ p r! lllt 11 c..t pllllt ntd 

JVL 1, nly 1} ''-Jlr lduc 1 LJ( ph) '">lo_¡ y 11 1 fteld work 

on clur..ttlt. adopt1bLil y unl1l probiePl 1. t'>e ll' producl~lHl e'<.pertmen~..s 

Oa1 ry Ca <t le 

IIJCL rn1t) uf 1 1h b1....,1t. prohl\...m .Jl t H. "'..lmL for bcLÍ and 

11 Lh pruJu. 1.., du 1 ing U 11ry <.. 11 t 1 t ,, htghlv l..., u1l1 ¡f th 11 

wtt-h pasturc... ..... dnd fo1 db' ... Jntmll pnystolot,Y and tu dtscase and parasJ.te 

control be st dest¡_._ned tlnl Lh~ resulLs wd 1 he appl1cablL to bot:h spec1.es 

Further tt ts LS'tnllal that dll &enwr "crentlst< of CJAT 1nclud1ng 

all di~t.ip)lllCS 111 lll.tmal Clt..tlCt. '> b01l Cl \ p.., ,nd '1} rtcultural 

ecm umJ -> lH .. 1nvulv ..... J 111 LltL plauntnb dL.sq.,n tnJ con.Jucl of all major 

resLarclt pruJ'-Cts 

9 ttl.Orltv 10 U"l rv C'\ttlc re .. cdrch ~hotld oe gtven to nutrit1on 

dnd fLLdJ.n~ 1)roblt.ms <"sptClll ly :::.tuJ1e'> n m1x1mum and ~f.t1c1ent 

UIJJI7UllOII of pl lllL .JtlU othLI fort)l..b (LOillHlllC...b o( LOilCllltratG {eeding 

'l[ \t!iLrLIIL lcv~....J,... uf Jll'Lll 1Ly 1nd vdltH nt local icLJc; os .,ources oí 

en~r¡,y 

lO ~ lJor enoh1~1~ 1lso neevs Lu be e1ven ro disPase dnd parastte 

pruiJl(n., llh .. lud!llb r!:!pluiuCllVf' f,tltt 

11 p 1 1 n ol tL!>ldr< •. h lu lmpr>vL !)H f..C'tllllt. c ... q ICtty for milk 

pro<.lucLtun n lhL lowla.nd ttop1cs 1s necessJrv beJort. da1ry1ng will become 

a, llii?OrLJitl tndustry 10 the reg1ot1 Crossbre~dtng experiments between 

Cr tollo at1d c.xot u .. hreeds ha ve produced heteros1s and 1mproved breed1ng 

efilCH .. IH .. y 1 '- e •rLh by (.JAI 111 tluc; ..~r 111 Loopcration wlth TCA at 

1 ur 1¡ ..Jli.J \nlutl L 111 iulb 1t Htr ILHy Vf.la .. tw. .... l• tutd 1l lh lt.m Brazll, 

should be an tmft.rt1nl p1rt oí thL udtr} pru~rJm PrcsLrvatton and 

5& 
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unproVt!'lUlL of h 1 PSl r11 Uon& C'r Jll0 hr()uls ~" L. scnt1.1., for th1s 

r4.. í urcl1 

12 Rec;earch n nul ttton "ppLtt to Lt.. lhe mu~l pronas 1ng area 

dS a &ourct:: of rc~ultc., tn1t c1.n Stl!OU 1 dte t rao1.d tnd eíf1c1ent grmo~th of 

1 lltiun th1 fH lt1 protc1n and ener¡;y nut:rition 

JL.,t.rvt. t < p pr t n L 

u t & h(_ ~LLunJ !1 r 'L L 1 ng f 1c tor to de ve Lopment of 

S\ 1ne produc t 1 on ~re1..., ucl .1s butld1ng anU equtprrcnt ct._~lbn use of 

prote1.., 'upplement; and cffPct cf pn LSSlllh and handl~ng on the nutr1tive 

14 lnl u 1 uu~ p r \<..,JI L 111o 1 l produc LJ VL d l. M as L., ¡f swine should 

rece1vr 1 lu LJAil 'or rilPLr 1np tt.,ncL w1ll tncrL,.,L \>.IH.n rhe utdustry 

expand; 

15 JL lt.. L}..pt...clcd tnaL tJ1.th L1me thL problems of nutr1t1on and 

mano~tutnt wt11 1.hu1nt..,h lll 1mportanLe anrl CIAT could lhtn blVL ita 

nore funda11ental aspects of nuLr~L~on und m.anagement 

'6 

..:.CU ... Illl L •m' 1¡ r•(.nllurd LChnoLo~ t~l.._ '~un lmpoi."tnnt lunL.tlon of 

(.J\t ~ e JllhL vf t he cr L lL 1l ;hortagL o[ quallflLd peuple .1t all levels 

of tr 11n nJ:. u1 • .HnrMl sc~enc¡_" throughout Lat~n Amer~ca wc urge special 

emphasJs n thts tttsclpltnc 

17 Lli\1 11 uld mtiL nu L.lilrl L< t\.p1tld fhL opportunttlas for 

LoJL Ln \mLt 1 ~l t ol, 111 ldv'lnct!d 1 r1.1tlinL Lo t iu i h O twveL to preparG 
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th<m for iLader•ltap 111 rLse1rch It i• recummendcd thnt opportunit1es 

be work<-d ouL for yoLng potc11t1al sc1entlst• Lo do parL of the1r graduate 

tra111111b 111 the untled SLatc• a11d to retur11 to CIAr for the1r thesis 

rescnrch until r tht t rr1p1c 1t 'nvironmPnt 

V 1 lA l 1 " 1 l11 1' & '"".1 •Laff wlll provi•.h. unubu tl opportunilies 

for tra1n1ng 1n Lnt1n America oí sevLral Lypes oí sctenLlsts and 

techntc~ans u1 ...1111mtl sctence.::. Theoe 111clude advdnced tra1n1ng in 

research ln-servtce Lra1n1ng ond shott courseq lhthtn 1 1t111 America 

CIAT can plty a n~st effective tolL tn fostertng the ¡,rowth and development 

of gradu~te •Lhools wherL studenls LJn obtatn advanced tra111i11g initially 

at the H S levei ,md eventually o the Ph D 111 A111mal Sc1ences This 

wtll requ1rr strun¡, dtsc1pl1nLS 111 thc baq1c sc1ences Dlological and 

phys e 1l >~Lll ,, in V<-1 Lnnary ~c1 ncc \brono11y a11d other agricultura! 

d 1 6< 1 p l 114. 

Related Serv1ces a11d Functions 

The Team bel1eves thdt CIAr w•ll be called upon 1ncreas1ngly te 

¡,tve guldancL and to 

Lngaged 1n ass1st111g 

make recommendations to 
:r _¡ 

111 improv1ng all phases 

tntcrnat10111l organizations 

of agr1culture We would 

support th1s role for CIAT for such unb1ased ass1stance 1s not now 

ro tunct1on 1n t~ls capac1ty CIAT must guard agai11st close 

nat ~o na 1 a ll1.anct.s 

1he •Latf ~L C.IA1 and thc cooperati11g groups tnll dll need certain 

r(.la LLd serv u .. u lhus we su¡ port Lh<.. plnns to estnbllsh n goou 

library biomcL .... lt.al &ervH.cs compctt..ncy 1n agriculturol economics, 

research records ~rchtvc• lnformatloll uuplicating 1llustrative and 

photograph1c bervicL .llld a central f..trmtnh and ma1ntenance operation 



llWlO llJ Pf(Uf¡( l IN lHII lAl1Ll BRrllliNC ------

lppcncl> l 

t\ tot 1l co\ hcn\ 0! 1 liJO ._o"' \.JOuld be ult1nt1tclv provid.cd for 

In Hld tltnn 1 h 1 1( 111 d 1 n IULt d hout )l)O hu11c.,, 00 hci"<'r 

rc..p 1 J< < mlnr cllLri ' '"' ,¡out LÜ L60 mimdls 

rt 1n te ntd J \o/OUld ht 1 1 lt hu tht. <..ln ...,¡ rln 1 u1 ft r .... produced 

W)U[J 1 ru •.t.nt ll.IH e for l1tet tncorpot rtion tnto thrc hrL<.d cro~ses 

(~e< out 

1 ) r Jch J't"f l to Le ero .-.~.,.c 1 on ti L tcc;t LO"'& would be 

n .. >rc 11L • IJy 1 ruL111mum of .... t< IHll ... t '( 1 t \oJOL!1d h tL&ted 

con< urt ¡¡lly, lih 2 hull~ pLI hrL u pet yt 1r 

) Rmdoml} sdtct<d rrom <dch of the two contrc>l henl~ of cows 

edch Y< 1r thcre •ou1d be!' 125 CO~'" lo produce rcp11cecu nt, for the 

control h ..... ul Ih( L ~.-o"'r \ould h.._ bn ... L1 to r ... mdonly chos ..... n bulls from 

111 t t r o n 1 1 {_ J t nl po pul 1 t IC n 1 u l L Hou 1 <1 be 

111d 1 tt.in¡., nf 1 1 t tLlllld ll1lll.Jl wculd bL iollo'ol.t.d so 

th t tllL L Jt < n~n1p ' hJlJ 1 lcss th 1n that ~n a rdndoml> m1ted 

popul LlJn o~ tll ~ 1 t !1 contto l herd IWJld thus ha ve a genLtic 

ha~e <...on J t 1..11 nf ) )J t.ow o f L JL!J bn .. erl <-.m tv'JrtllH. Lo dnd zcbu 

(Jppro 1.11 l¡ nt.. ¡, 1 f ni \111d \ oul 1 LH_ UM .. d Jot l...ro~'>Lng t 1ch ye 1r 

\OU],¡ lt. 1 l J lt v r) 
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~) Lrv':> hnd l(lft.r'-> producu! 111 thc 'll•tings Hotd 1 bt... retained 

UlllJl l t.rn br d fOI.J /1 d of tbout 5()0 t()\J"' l'"' hv"'l r{d fhc breedin¡, 

O f thc '>L. C0\-1 \YOU) d he "ULh t) u 

th1rd hret...d 1r1 croe; LS md p 1rll.C'Ul1rLv (m 1~ur1nP thc usE>fu1ness 

111 thc 1 '<. f herd 't 

ti u l.nd o 1 ¡r 11 1 1 11 \ 1 t tl ! nnnl d frum 

rr )'Tu tn 111 IH t] ()\11 () 1 {!u 

t) [nrlcp(ndPttlyof liP 1bove ..,m 1 1 l hctd of" bO •t<.r buffalo 

should he < 't 1bl1 hc 1 !or •tudy 1s 1 potent11l beef 1n1mal for t:he are a 

i..., ~Uf-tL tLd t-hJllht ~rn ti rlu1t .. ro 4_hu tnd 11e morL hrLed be chosen 

tJ e 11 t1n~ pl m<:>, 1 Jble 2) 

1 ) ( 1 () t,no LL w und 

)/) .,1r o 1ld he u.,r>d wlthiu P 1ch o 1 t hL br t 1 

hL lJ lou ~( 1t -l1vn pre t.urcs JOI!ld bf' 1ncrC' ..... sc.d thro 1gh tllL use of A 1 * 
600 co\o.S ¡,ron) el produce appr..., lm.Jtr ly 2J0 null c.Jlves pcr )L 1r - a 

nlDnhc..l_ \JhH .. h 110uld ?lVt.. an opportun1ty to ~ncrc 1!3ot SLlLct1on pressure 

1 1 th A 1 Beyond 

th1.s thf' <t1rnnl .... h~ng: rLturnc; m::~kL hP IVlC'\. s~...Lcctlon pres!3oure very costly 

~bout ll• J.,ull' 1nclud1ng tho~e uscd 111 A I "-OulJ be u<cd dnnually 

\..nUnn tiu l 1r,.J'(_ 1n1 s clcct1.on lw·rc' fh 1s would m lkt.... 1t possible to 

lufp inhr d111 r 1 011 ¡JJ!y )O\V ]~V 1 1< r llllllY gC'II( 1 tionH 

tn ~ fllt....t"ivt.. 11 dt. ¡ 01 u1 IliOn o11l 1 n_~t: fnll 

below 8 (f'J\I. .. ti~.- lJH.I <-conom .... c p 1r tm{ ter~ \.,.ould bt.. Lxtr1CtLd a early 

l 
r 

t 
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tnd !f ¡10prf ~~- ~....t~..clhHI pn 1 1111 

llcLllell tn thc devclopment 

o l 60 c;¡n e ~1 n 1nbn d IJ1C<.., llh lJOU J L1 r robl~ly he of the three 

l,rc l d \l<..,(d 1n 1 ht <!) 1 t (' t t po¡ 1 t lCIIl 1 ul .., 11\l..t... thc result& 

'f 1nl nd 1 '1( 1 ' 11 1 " " 1 ' '" ( ' u h. 1 h L0111J •r ' ,.,..j th t 11 

c..onl rn 1 ¡, 1 1 11 t 1 ll e 1 " 11- 1 ni 1 pnpul 1t 1011 ... , 

ll 'lould llOt ,,, 11 IJ o...\ttl[~ dl o tl...,tltCl tJH l1110 S to tho~e 

brcuJs In t ' 0111_ vl t le 1 nt .... Lh ... COI " e ... md 1d 1tl e; for ct.lling 

luln 111 Cl.(l 1 1~ bC't..Or f.., J1t1Jl:>le 

"'t 1c br" Ldc; 1 rcplaccmcnts 

for culll 1 l1u h COII 1 dt... f'd 

nurrll ..... o b .. l e tebll~~ ~n th~ control 

r lll '-,( rossbred 

" l 1 " 1 1 1 ll '' \l f¡ l ' l ) 1\ ! ( ... t 1 ll '1 1 rL...,. from 

11 ' 1 '1 d " ll 1 ¡! 1 1 " ' 1 1 l IJ t m lh 11 h 1 l 1 111 

Olnl ' 1 " ) ....,¡ll d lcJJUlLd rl1r JUí h l!u Y• no t n prov1de J 

lar ,....t..Tl p(lO l 'tor 111 11 br ul or ' utec; COl Id '"' dcv<.loped 

l) ntlClp 1tcd Rerult~ 

1 tllnn r- t v ¡r-, 1L \.Jcultt be ll tC'd ti t tllt t"L would have 

JO l t l utf~t IJ! t r )- >CI ln t lVC l.._, U .... l 1Ul CL 1 s toe k for 

1 he "- 1 pr (\lC tf r o' t1n 1mcr_ tl11 t ..... upl.Cs and 

"• ! p!O\rUlC.Ilt could Pt L rncll) Cl..,pl r ~d through 

1 ti 1' m 1 n 1 
"''1 1 '' tntll ¡ t ( 111 1 11 

' 11 l ( J <ti t. ,, 
11 t 1 ! 1 t 1 l ( 1 (l ¡f lht 

lOU( l¿ 1 t! 1 11 ll 1 Jl 1 t 1 l.l t u eh 

WL m r ! \ t t 111 '11 
1 tkt lo\ r t 



Cl n¡fotd rh •l r urn .. nt ly l Jk 111) p 1 !( l-uttlu t t!IC' lh ltl,_,(..., ITL 

f U 'lU 1 J 
l "' 

nd r• rm 1!1( nl un! cnunll r t... lt L l ton tlL.LUr"> 

Jt \JQU} ! nlH1 1 1tcd th 1 t tllt. ~crct.ntnb ot ne\v gcrm p l a~m 

•. md lt 11 rl 1 1 thc hybrHit J llf \o.Olll 1 (\,. su 1 t tn morL dr lm"lttc 

lLIIPrO\tlll ni 11 t 11 tLl 1rly 111 111 I¡ r n 1 ro lut tv r 1t"1.. 1nd lowered 

110rt t111v 1 1f 

D) _.::~l.E_I_tcd t:ILC.. oí rLtutn on rL~t. trch lnve~tll~IIt 

1 t \ ouLd uL 1nll 1 11 1tu1 t ldt thtb t ould oe rnuci lngher than 

u ., 1h 1 'oul 1 tl dut tn lhL lo nt t mnu 1l co ... t for th• operational 

f L 1 } 1. t LL J 11 1[1 lrt ... l 

fnr e t tlr produclton 1 1. 1 rob1b1v t.u,...re.'1tl} anont, th~.:. lo\Jest cost 

<...Jtt1qroutctn...,. Ltt..J'-> J.n tH \hJt:-ld ThL costs ot &Cll.nttstc; \vould 

L no n lt.r tl1 111 fo1 nth t tr ¡-.,ni n '>l .Jrc1J th g1cntcst 

lyn1lt 111 1n 1 t11111 r11 ll\1 l1 nt L ht \ 1 11 , 1 1 nnd und 

CH .. l 1lt d m lu':>IVL '>LJ Pll l ol thL uJnc my ol l.c.Jlomb11 md other 

L t1n mcrtc;:m countru s th1l ::.tPms (rorJ the bt.ef tndu::.try The 

n qu1n'' clcrr nt' of-t1me and 51 ~ of faclllt} ke~p this Ir a of 

rese~r' !1 rr l1t1v ly unt rn\ciLc! co11 ~dcring 1t potcntt 1l contribution 
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T ble l 
Ndtlng progrdm for the F1rst 1nr~e Ye~rs - Cross'>reds and Controls 

Year l Year 2 edr J Yc_or 4 

Breed• "• Bu lb* S m h e bu .., " e bu ~ l DU 

Idcnt 1ty LO\VJ Co1 s i)ulJS Co\.., C'O\VS Bul1> COWb Lo ... s o u' 1 oulls --- -----
., 1n '\ r 1""'~?-v 

Ccnt ro .1. l' ... ' l :> e 10 15 tu L,_ 

lOO J no u J ') 

¡¡ 9, ') 1) 16' l í 2 oCJ 

-DU 

C..ortro 1 l _,.) 
~ 

8 u IJ J ~ e l -" 1 J 2 ¡ ' o lOO o lOO 
S 9J.O l) 16,17 -o 

~ 3 '- 3J 31 

........ 0~..>[.; ... 

frl,...<..lrc. - 1 l3 12 13 12 ) ¡O 1? uc;trdllPn ,. t: lJ 12 , 3 o L 1 3 S~1orthorr 2 

i3 dll.nL S l , 3 12 J d 12 J 1 o ,::: l 
12 13 - 12 13 ' 2 1 l ~t:.t. r -a ter 2 

Eo"1srr1'"' r2 , 
l l 12 3 d 1- l o " ucran -12 " 13 /¡ 12 1 j ¡¿ jj 7 

Bro ... n " l l 13 12 o 1 3 12 ) L ¡,. 3rJngu~ l 
2 12 13 4 12 13 o 12 13 2 

Chiana 1 1 3 12 J 3 ,o 5 1] J:~ Santa ' ? 12 13 '• 12 lJ 1 2 , 
rn1 t T"UJ 15 2 -Soh1\ al l l3 lL j 13 17 ) lJ 12 .JlMCnth .... l l 2 12 13 {¡ 12 l3 6 ll 13 2 

Use a 1. if possible forthe f1rst 75 days of the breeding sedson after wh1ch cows woJld be bred naturally to bulls 
of their o~n brecd 

*~ BeginrLng in thc fourth year crossbred fema1es •.10 uld be 1 ncluded Thesc would ce bu11 t up to nake upl/J of 
the test COWS 

,.. 
"" 



fA 1t1 ~ lto&r trJ'-. fot f1 r .::; 

1 norcc1 L1nc.c:. 

N 1 .. \t ll'(t lOll 

v n ll 11 ll.n< ro 1 rd 

-----
H1 ( 1 ( t l 'IJI 

(.._hu 11 1 

tnhn __ d H td 

tlcctton rl.:>nl'-. 1nd for 

\lulls 14 

( '"' 600 ----' 

llll Kul 1 
lll 

Ltn< 20 ?Q 

hui 1 ' 14 
' ()\" 600 

--~------

] 11<"' 

1 nc 

L1nc 20 

hull l Cows 30 
o 

20 

------------

ppro Jnrltt.ly ~L/ or thL co tn tlK ma s ... Ll ct1.on ~erds would be bred 
to th< b "t bullÁ ThL IC'11Jn<iLr ';ould bL br<>d naturally to the 10 
bLst yoJnb bulls L1Ll1 v01r Hol<' the rclat1onsh1p bct~;een I'lalcs as lo" 
'l po~sJhlt.. 1 or thc (~r t ( 1vc y(' 11'> st.lLt.t on l.Jcantnv ,v,..ight 
U111 111 th turr~ d~,..,~_lor { lccttnn 1nr 1L Íl)l tul ,t th htLedo:; 
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Lon tdc Ls Na d .. 

COLlJM!llA 
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h.Juiples of work and facilities 
ohservcd 

Ll/1.1- RoL.k fclltr Julllldall Hl 

Ford 

1{ K 
N ~ 

J ti 

E lJ 

Foundat1on 

..JdU 0 it ASJUt..l.ULE.. Jot.al Dttt-c...lor 

Raun An1mal ~c..1enLtSl JJ1rec..tor Anu1al :>e ences Program (ICA) 
Mancr 1J1rec tor, Nattonal S1nne Prol!,ram (ICA) 
Roherts Vett>nnary Pathologtst (ILA) 

Jame~ Pla.<.H .. O, Repres(.n tat 1 ve 

Nat1onal l'ntver~tty, Bogota 

Fac01lty of Vetennaty h .. dtc1n~ and An1h.al Husbandry 

R1c1rdo Sand1no DPan 

t.usltvo tluHl<lUL Ac...lin¡., Hitt LlOL 

-t ~ n kcn 7 JC Koc...kt>lt llt 1 tound'llion 

Resetrch and tra1n1ng laboratory 
arthropod v1rusec; hemapara::-1. tt"S 

'-.e 

Ti bai tata - lCA 

Canuto CJtdoua Dt rtc tor 

- diagnosis funct1on research on 
Vene?uelan eqtnne encephalomyelitis, 

Tai 1u 1or.:Jlc ... P1ned1. 
I u L ~ O wa 1 do Acos Ld 

An 1ma 1 Jlushandman (Dai rv) 

Ass t llt re e to r Da1 ry Prog 1 am 

NJtrLlJon aPd phystoloby labo1atory 
dolstetn d 11ry lu rd 
~w1nt.. Br edl'16 and resean .. h herd 
Steer f<.edino trtal~ 

>\Vill [ftJillJ. t..X)Hrilllt..Oib 

IJ1 Hlluntlllltl llltJHrcl(ulutl) 

.tooprotilat..LILO 



~lLdL ll1n -----

Pt lldn f "'n 11 c .... r ( 1 1] lJ u•ctor 

f ut nt J 111 v <.. n ¡ 1 o iul tu. .. n 

Ntt,tll 1 He n11nd 

.Jin J ) HJ 1 11 

J l V 

Li 
tock r 11 

{ 1 u 1 \ 

1 u l' o Os 

'1 1 

IJ 1[1 

\n 

V 11 

11 

o6 

.!LJ t n¡ A~ Hu~bandry 

Ctlr~ té - (1unpd 11 - L 

Alfredo ~(. rr..,rn 
Darlv on711(. 

l11.1Lif VLrl tr t 

lhre'- lot 1n r 111n. ... t> 

D 1 r' 1 rot r 1m 
\c.cf \ro\ 1 nl' 

l.Los~lnP._ct¡n (L.f'"' ~ 11 J] L< tns) 

C1os~r rcetl_nn (,prtl x lo1 J} 
Gr..J.Zln 1 tri 1 <=> 

r d5 tUl t.. proou lron 

~~ldtC piOÓlCllOTl 

.1 ltt hl lVl..C f'h.J_o md 1urbJ b tt ... av to r:m1unl dL,.f- 1cocs 1n Central 
ÜlbLl:V (\ plant Ll\Jf l 1 1, 111 lll 1 tnd l 1 1 d 1 

IMH.td tfac tltty Hr lh...Lf expottb) R . .Hlel Ver at1 h 1 
1 Nl•UGArl , lun1~.-1 a.' sl1ut,hler hou~t!) 
<.ll Fll(.O ('J lk LOop ) ~ r He;tt1n,p. Nar ~~ r 

P . .ilmJr1 1L, 

J u 1 1 1n Bu1 t rd&o ..,wi'il'i! Prohram 
--ior t.. lO Av.rtla He t Cut t}( ro rrul 
! rncc;to htu __ rtd IJaJ r.~ L1ttJ~.... Pro ,.. m 

1\Lf'j ( lriJL-

1 t! l ll d 1 n 1 

¡, 1 1 1 j 1 t l! 

f ommPTLl.11 Sl~in~.. f nn 

A1 1nu 

t-JoL.J~s 

w~ r m el 

lld 'xpts 
1tt< n1ner11 LXpt 

dr\ le--.<.iln~ tr11l"' 

COl 1 V~ bOlbh~m Sil~~C 

1 1 1 ur t xplt. - l..._ t tt Hm •. J\ vt-. conlinuous ~r Jl'ine. 
~~~ !1111 111 <oltnn• ul uppltmanta 

Nun1~l!Dt.nl JLtiuu.nt- ._nll3 Jf tf"t!ding 
~v tlu llllHI ot ltoptc 1l Ml ,~..,.'-., 

C~J[ ldLblOb -~ptS 

f8Pdln~ cachazo 1 L v- 1 roouc t of <.ane sugar refining) 

1 JJu J 1 1 1 J 'tv 1 dul tl( t ,ti 1 l !:>cJ) ll Jt AL,rmu m ) 
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Urillr'>Jl¡ut V1.l1 1_1_,_1~ 

... m l11rt1n IJtr .... toro~ Vltologi'ilt:. 
t u¡ Ha ve <..o 1 ockt.ft t lL r Founda Lton 

~~040o1~al or1entat1o, of v1rus~s 
Well-tra1nCd ded1cated faculty W1th stton b1olog1cal science 
rlepartmentn 
Rddt tonqJup w1 th Nat' 1 Unlv for brJduate studv 1n A"r Eng and 
A¡ rt 1 COil 

l a J t IH r L 1 1 - 1 C A 

INJAP 

An1 t 1a 1 Hu::. b 'lllÜliiJ.n 

L ... o:;:,sbn .. cdlt Probram (~an Ncit't"tnero > l.ebu) 
( &an l~rttnero x Lh,rola1s) 

rxpt ou cJrtvtnb cap1.c1tv nf dtffercnt gra::,se.s 
l" .... nc. r il 10 m1nl ralc; on ¡ at.tuu .. 

r i 1 h t ovL r ¡ 11 l u l 1 l m o<; 

Vl ... LLd [ tnt..ll r l l ir'i ll - L ll tl ni 11 \... 'lltle on pas turt .. 
{or~bC p}ot::. ffilllt.ral ~tlp 11LLnent trtal 

r..C\JADOR 

..>dllta Lata 1 Jna 

du1.n.lo ih ... rvab !:>wine I robrdm 
)w1nP reed1nh t.xpt llo]Rss~<..o 

l)ntt.'1 D,1ry Trdll\10 0 Lenter 

V~'- to r Napa 1cc;, D1 r~c tor 

Alronso Lül""• ~"ine Pro6ra11 
Hec ~or <.. lavJ.JO, s ... 11nc: Pro0 rdm 

tton pr0}'!""1\\ 

- ~ev~r~L kinas 01 trainees 
l) ¡.o "T'l N¡,r~ and foreman (6mo ) 
2) Young tarmer~ 
J) VLlCllnarians (4 wk ) 

M'll/L p1nu11 

~~r3l( coll 

Sw lB - vpt 
t...l 1011 - l 111 V"irt._lll J of 

w l 1 i 1 111 Jl1 lJ 

r '"'L' (5 or o good ones) 

1 a c.. u:·nd 1. v 11 

L1.rb( herd , ~Of) nf t...ltollo L.attle a} ..... o purcbr~...d 

l.t hu Vt..l l,OOd ru·uta~ m nt ncl t:!'-cellenl pl~Lute'i 

lo 1l Ltl te \.JI 

(.harolais, Angus 
75' calf crop 

and 
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P1cln hnlue 

Ent:l que Ampuero, Dl.r<'c tor 
~austo Ce"vallos Pabtures and foragPs 

J.or1gc and pasturcS - t...XCí..l\t..nL (.Ullt!c..ltun of O.l"l<;S~S 

Crosses o( rriolloq x (!>.mta Gertrudis, l~lu and llran¡_,u~) on pastura 
Producing 1000 lb pluJ •teers at vrs oi 36L on paoture alone, no 
~upplt.ment cxccpt ~~lt 93/ ~alf crop 111 co" llerd' 

hKAZll 

<..entro Pan uucricJmo Ut.. 1-it..br AftoJ.J -

L'lrlos /1. Pdlacio~ IJ1ru .. tor 
h1.rlO remandez TH ... hnic1l })~re(..tur 

Tra101ng renter 
D~agnos1.s 

Rl.searcn 
Techn1cal Ass1stance 

Escritono cl<. Pesq01.sas e ~xperunentacao (LPF) 

Avrton Zanon Director 
R r Buller, Director of Rese~rch lRl Research Institute 
Alvaro Barccllo<; Fagundes nemb<..r o( ClA1 Board of Trustees 

Le lo Ho r11nn tL 

Vi cosa 

Vete! in.Jry F1cultv - lose dt. Alcncdr ~arneiro Viana, Dean 
12 metuhLr ot Animtl llusbandrv ~a<.ulty 

l-dbon Potsche Magalhaes, Rector 
Geraldo MartinS~Chaves, Director, Sdfiool of Agriculture 
Cl1ff Spies Chief of Party Purdue 
Joaqu!n Campos, Head An Sc~ence 

Jos e A Gom1de D1rec tor of Res<.ar<..h 

Al-;,rH .. ultural Un1ven~1tv of ttw state of ~l.n'ls (,e.ral.s 
furdut. Univers1ty - Alll ~ontr~ct pro0 t~m 
"'1 t.,r1duate pro1 rams 
Pd" tu re expts - fertll izat1on rLspons"s (K) 
Crossbreed1.nt, d~ir:, ... attle (Holsteln x Zebu) 

(Gu) 

1..11 1 oril 1 ¡,, ~ \1 A¡..tonotnl ~t 
lta.r_idL!lo 1 Jt( Vi U ., P~.vl Dt ff"L.tor 

lconon~~cs of mllk ptoduc..t1on (U!IIk produc1ng 9train oi G1r) 
!Pllormancl' t ttn¡:. :.., t 1 a1ns) 



rOl n P1~ tnrc L.Xpt~;~; \11th 1 hi 
fy~e11~nt fora&P lOllL~tton 
~L0 ~onul AtLo~a lahoraturJ 

IerLlrt IJLft..Ltor 

Jlans ..,H.t..llmLyt r \nlllh.ll l\uLrit1on 
Jut¿_Ln H4 in lnloru.atJvn And L.o<•uhn 1lion 

1 u1~ 1 flt. t1!:>, !:.oJ ls 

lo<-liiuko 1anaka llorttculturL 

1nleO~IlV- ( > IT!;L - /_ f 1.L l 1 C'11 C)L IIIU'. tn lt..ngth 
,) 1 n

0
l1 ¡, 

h) !1 1 h wull< 
cl '"lllhj(_t Illlfl l 

OlltLl l101f Lt Jf"' ~ 

r r •/in~ Lrt tl; cut tt...ri 1 lú ~ r ¡ot;..,('.., 

c. onuuon v ... 1.:11 \<~an P1.ngo l, 
~ilabc expt - ¿ dtfferent con~ m1xturLS 

Nova Odcssa 
(•RJ Coop w1th Statc 
hunstr.~ LH \t,r ) 

G... r 1 1 rlo LLJII o 1 Rm .. h 1 1.J1 I:"C'l tot o L Lou tt! r 
'J¡ Jtn 1l Ntrltnllll PHc;turc PraL r·nn 

'J .>LlmLidt..r AnFnll \utrLttont.,t l!U- \lD 

Nu ... rt~.-ton r{.Sedrc. 1J cent ..... r 
(!1 '> work cúop "'1th ru''-''-'b1) 
l r1/10[ vo··¡ tlr - hLJ~ilt 0 1 br1Zlnt, 

\tPld tru1l of 5rt&SCt> 

'"'"'' - OpH!IC 'corn 

Federal utatum (!PlAN) "' 

Alfonbo ~1snie1Sk1 DtreLtor 
Irranuel Sctrao Agronon1st 
C ~oleman JRI Vcterinar~an 

(. ro~~!Jned1 •t. ]<-' '-Y x Red !,tndlu 
'ht l llllll ~lu hcrd for milk production (diff<..r<..nt breeds) 
(~tres~ lrOJllC~l cond1t~ons) 

1 or ,, c. cultf'<..Lton - spCLle~ comparison& 

st 1 t. nf <..ttll1."1 

fcrt1J.L..,~ r lLSp0nsec, 
&1 mJ 1Lt..l1 1 r 1/lnu 

hJ 1or rt/111 /pLrtnH ... ul to cumplrt.. 1 611Sc; bpL~...i J 

~)ri~L r op JIOdllLf{Jil 1 rnfn top 
lnd•1~ Ll 1 ' e top ... 
..:>t lfLi! C. 01 '> ( /!1¡_, 1) 
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~chonl of A¡,ron011y d t11e Min1~Lry 

Marac-1y 

VEM.lUI:.LA 

Ll1ud~o C•••c•o Ll11ef An Ptod t..l.. t ton 

V iodt'il..O An NutLitton 

LLnlro de 1 nves t1 t\AL 10n<.s Abronomi<.as (An Prod !>t!C tion) 
(Review oi work in progrLsS at qev~r1l stat~onq) 
Cxpl - 4 pl mes of Nutrtton (i:conomi~~ of mi lk produ~tion) 

r ac u 1 tad de Ag ronomt 1 

Uanu._l JknL/ra Dt..1n 

Nutrit1on 1¿aclnng and Res<"arch Centcr 
An1mal Husb1ndr; Instttute 
~..xpt on protetn and enerby levels 
Breedin¡, hLrds 

Holstel.n da1n cattle, 
Rr01.m ~wt% Dal.ry cattle sw1ne and sheep 

tacult,d de Ltencl.1S Vcteri.nartas 

F<> llx l rr zabd 1 Dean 
01.( tLr PlTSSL Animal Brecdtn 
N~...lson M1.rquP? 

r a<..ul tad de In ves ti¡,ac~ones Ve ter1narias 

C trlos l:.duardo Leon R ~nh-ll• rL<- tot 
J u m Mon t 1 l 1 1 

C1rloq l/u1ro¿, Ioultry Lah 

Aftosa v1c<..ine ProduLtlon 
Dta¡,nosttc Laboratory 

LstaL10n Cxper1mental de los Llanos (Calabozo) 

Dle u r Plasse 

Lro,sbrLuling cnollo• 2 t¡pcs lo lobu , Santa Gertrudis Charolais 
Red Po llul 
B r '>wthS 

Pl~nn1nl Lxpt ~ witlt rtl..e 
rX<-ellent ] IOOr1tOÚLS [OJ 

h 1-produc tq 
hemtca 1 work 



Centro de Recria J..tn Carlos' (brcedin¡; station of MAC) 

Breed10g hcrd~ of Gtr and Nellore cattle - good r .. cords 
Good PasturLs - Pangola Jarabua 

La Herrefla, Lt Apanctón (prfvdtP farm) 

l. <..flun 

Fh.. Id Appl f, .Jt 1011 ut pLríunnl11H ... t.. te JtinL in i.t ... bu t..Htllt.. 

(good COVllOTIIm ... nl L.Ofldlltons) 

Hactenda Palo Gordo, Acariqua 

Frark Lowry, ~ ana5e r 

Grade Santa <ertrudis Herd- gradtng up from Crtollo 
Mtlktnb stratns 
Exce llen te pas tu res WL 11 managed farro 

Swine Farms 
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Three conaner< .. tal farmq (2 abqenlt.e owners) - Varytng degrees of management 

Hactenda Punld larga (near Martcty) 

<.ndo looltilLln da! r¡ hud ol nluut liJO h¿ad for 'onau< ro..iRl milk production 
Buys rcpltceruent r~o breedinb prog.ram 

!>emtnar 

- Discus~ton wtth representattves from scveral educattanal and 
rescarch 1nstttut1ons 


