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I FOREWORD

This is a report of the Animal Sciences Review Team invited by the
Ford and Rockefeller Foundations to assist the staff of CIAT in the planning
of 1ts research and training programs in the animal sciences

This review was made during the period July 28 - Augustc 25, 1968
Details of places visited and some examples of work cbserved are giyen in
Appendix II  Briefly, seven days were spent in Colombia, three days in
Ecuador five days in Brazil, three days in Venezuela and a final six dayo
in Bogota for discussions and preparation of this report

The Review Team members wish to express their personal thanks and
appreciation to all of those officlals and staff members of imstitutiens
visited These scicntists and officials were most cooperative and helpful
at all timeg and provided much useful information and data needed for this
review Special acknowledgement is given to Dr Ned § Raun, Dr R X Uaugh,
Dr J H Maner and Dr E D Roberts of the Rockefeller Foundation otaff
and Dr James Plaxico of the Ford Foundation in Colombia for their assiotunce
throughout the study for their many courtesies and hospitality, and for
mvaluable information on the preliminary plans that have been developed

for CIAT

J J Callis

J T Gallo

L J Lambourne
H H Stonaker
K L Turk

August 24 1968



11 INTRODUCTION

The review was made on the assumption that the basic objective of
the Animal Scilences Program of CIAT will be to contribute to increased
efficiency of production of livestock and livestock products in the lor-
land tropical areas of the world, especially in Latin America  Furthor,
it 1s assumed that major emphasis is to be given by CIAT to the animal
sclences program as a part of the total inter-disciplinary approach
necessary for modernization of agriculture in the underdeveloped arcas ol
the world This implies that allocation of resources, human and financial,
and facilities will be sufficient over a period long enough for the
program to have major impacts on livestock production It is essenticl
to recognize that waith the exception of poultry and suvine, results fzem
animal research accrue wmore slowly than 1s true for soils and cxops
Furthermore animal research is more expensive than many other typas ol
agricultural research Large numbers of animals and adequate acreapes of
land are just as essential as sophisticated equipment and laboratories in
providing the overall environment necessary for tHa acqg}sition of
knowledge on livestock problems  Marked improvements in all aspects of
feeding, breeding management health and marketing of livestock must be
accomplished 1f countries in the lowland tropics are to have efficient
systems of animal production

The role of livestock in the agricultural economy of the tropics cnd
the importance of animal proteins in the diet have been amply revieued in
the original propesal for creating an International Institute for
Agricultural Reseirch and Training to Serve the Louvland Tropical Regrons
of the Americas by Dr 1L S Hardin and Dr L M Roberts Further

Justification of animal research and training 1s given in the Proposed



Animal Science Program for CIAT prepared by the Animal Science staff of
the Rockefeller Foundation, therefore, there is no need for further
elaboration of the justification for livestock research in this report

except ag related to specific recommendations given later



111 TERMS OF REFERENCE FOR REVIEW

Bagsed on the Animal Sciences Group Review held in New York on April

23-24 1968 and from the briefings given 1n Bogota, the general torms of

reference and objectives of the Review Team were understood to be as

follows

1

An appraisal of present status and basic problems of the livesteck

industry in the lowland tropics of Tatin America

Review of animal research in progress in the region, an assesoment
of the major gaps in knowlcdge and appraisal of the human and
other resources available for animal research and training
Appraisal of proposals that have been developed for thz Animal

{

Sciences Program of CIAT with consideration of arcas for spocial

emphagis

RecommendaLions of priorities for research in animal secicncec,
including facilities and staff requirements, and possible
locations and institutions where the work might best be carricd
cut  Also recommendations were to be given on tralning end

extension activities



IV GENERAL OBSERVATIONS

Basic Problems of the Livestock Industry in Tropical South Amsrica

Based on observitions made during the course of this review, including
universities, schools of agronomy and veterinary medicine, rescarch and
livestock productiun stations, and commercial farms several basic
problems stand out as they 11ffect livestock production  They are’ sur._irized
here under three categories

1 Poor utilization and productivity of land resources

From discussions at the New York meeting and from its om
enquiries the group fully endorses the views expressed in the CIAT Aniral
Sciences Proposals that the area possesses vast under-explolted tracic of
land whaich constitute a problem and a challenge

Many native pasture arets are characterized by low soil fertilsty,
unfavorable seasonil rainfall distribution and marked deficiencies o
ercess of specific minerals involved in pasture growth In somz ~rouc of
the Llanos of Colombia and Venezuela more productive systems of utilication
involving use of irrigation fertilicers, or combined arable and pactoral
farming already seem feasible It 15 assumed that this limitation to
livestock productivity will be the subject of a joint interdiscipllnary
study between the Pasture and Forage' and 'Arimal Sciences''Programs of

CIAT aimed at developing integrated 'production systems' for thesa =aicas

2 Low productivity of present livestock industry
One of thc major factors affecting livestock production egpacially l

beef and dairy cattle 15 low reproductive efficiency 1In only a feu ¢ .23



d1d the Review Team find herds with calving efficiency above 50 percent,
but some herds vere observed that reported calving rates as high a 85-
90 percent Thp most common reasons given for low calving rates incluced
poor nutrition especially lack of minerals, and diseases TFeu mentzio: 2d
general management, even though it probably is quite important  (Obviously
there is need for better information on the causes of low reproductive
rates anu every opportunity should be taken to obtain thig knot lcdge
For example, 20 ¢oiwsrecently were disposed of from the Holstein herd 2t
Palmira because of steraility C(Careful studies of the reproductive tracts
of these animals might have revealed worthuhile data on the causcg of
reproductive failures and for future research

Other factors coantributing to low animal output that wverc obsezv d
may be summarized under five categories especially for beef and d~:

cattle

a) Lou plane of nutrition with wvide seasonal fluctuationa n ¢ ality
and quantity of feed supplies Widespread seasonal drought »~ the
cause of nutritional shortages in most of the area althourh n
the Amazon basin annual floods cause serious feed shortasces

b) Generally poor management and husbandry practices In many »~ ~ns
there is a shortage of feed 1in the dry season combined 1.1
under utilization of feed during the grouing season

¢) Prevalence of diseases and parasites and lack of adequ~te programs
in management of herds

d) Effects of high tewperaturcs and high humdity on produc v~ nagd
reproductive performance This 1s important for all spor 2z, bu.

is most critical for dairy cattle in the hot, humid zonzs



e) Low productive performance of existing cattle breeds, with
limited genetic capacity
£) Lack of price incentives and adequate marketing systems for
livestock 1nd livestock products
These problems vary considerably in their intensity in the differcnt
areas visited Most of them are more &cute in the low altitudes and in
vast areas of high temperature and humidity They are summarized here to
focua attention on some of the basic problems that should receive priority
in research, graduate education, and extension ___-j&

3 Lack of trained people

a) Research level

One of the things that stood out clearly at each of the
universities and research stations visaited 1s & shortage of wall-tzaiaed
qualified people for high quality research in the various discinlinoo of
animal science Perhaps the best supply is in Colombia, but even cre
there are only three Colombian staff members ip animal sciences in I}
with training to the Ph b level and 20 at the M 5 level out of the total
staff of 82 in the program Almost without exception, the Reviec s Tean
found the local staff at each stationksenly interested and willing to do
the job but most of them do not have the basic training necessary for
good research  For example the Team was invited to participate in a
seminar at Pichilingue Ecuador and the major question raised by wmcony
vas 'What can CIAT do to help me get the advanced training I necd to co
good rescarch?'’

Because of the lack of training of the staff, many examples
were observed of facilities not being utilized efficiently In other

words the facilities often are better than the formal training of the



people using them While the Team observed some praiseworthy examples of
research 1n preogress generally there was a lack of good livestock research
at the stations visgited

b) Technical level

There is also a lack of properly trained people at the technical
and applied levels This was observed at several locations in the
management of animal units

¢) Coordination of effort

In some cases progress in animal research and livestock develop-
ment suffers from a lack of team work and coordination of the activitics
of thoge who have the training and qualifications for high quality work
For example, at one location at Maracay, Venezuela, there are four
departments of animal husbandry, all located within a few blocks of e¢ach
other These included separate departments im the Schools of Agronczy
and Veterinary Medicine of the Central University, the Section of Zeotceni-
del Centro de Invegtigaciones Agronomicas and another animal husbandry
group in the Centro de Investigaciones Veterinarias of the Ministry of
Agriculture If the research and education functions of these four
institutions could be coordinated in order to utilize most efficiently the
human resources available, this could become an outstanding animal science
center in Latin America and would provide an excellent location for
cooperative research with CIAT Presently there is some cooperation
between Dr Dieter Plasse of the Veterinary Faculty and the staff of the
Centro de Investigacicones Agronomicas in the conduct of the best beef

cattle breeding project that was observed on the entire trip



V  RECOMEJIDATLIONS OF FIRLDS OF RFSEARCH AND PRIORITIES
L4 THOSE rIELDS

Tne Revic 7 leam supports the gpeneral policy that CIAT is to give
hagh priority to beef cittlce in the Animil Scicnces Program and with
the proposdal that completc production systems be emphasized through a
multiaiscipliniry 9pproach including nutrition, genetics, physiology,
health 1nd wniecment Since the staff «nd other resources will not
be sufiiciunt for a concerted effort on 111 livestock problems,
recommendations are herc presented of priorities for rgsearch for
considerition by the CIAT staff 35 they develop specific plans for

initiiting their naimal Sciences Program

A Beef Cattle Program

In gener U oehe Reviev loem belicves that cmphasis within the
Becf C ttle Program <hould be on the exploitation of cxisting forage-
breedin, and pisture technology, improvement 1n animal disease control
and man gement ond the development of more productive cattle breeds
and strelns

Tha 1'l vpi1dly trnsform liree scgments of the cattle-producing
arcas from 1 c¢ro input/low output, into a medium input/high output
system, with the prospect of further sustained gains through breeding
Most of the field production studies proposed and the more detailed
supporting invistigations which will arise from them, will have direct
dapplicition to diiry chattle enterprises

fhe Tesm consider thit the original Beel Cattle Program gave too

much vrphasls to research concentrated at the Palmira Center The



primary limitation. to ¢ittle production, tne bigpest c¢hallenge to
rcsearch vorkers wnd the best prospects for 1 rapid technological
advance, lie 1n thc more remote and difficult grazing areas The
Te m recommends thot the Projram should concentrate on fewer, but
better production-oriented toples, most of which are such that
they must be ctudivd prin rily in cttlce couvutry Support will be
ncedcd, cither concurrently or later, from fundamental work on a‘more
limited scale usiny ‘acilities which could be provided best at a
center like Palmir :

The recommendations envisape substanti:l cooperatuve use of
¢ 1stang resenrch “acilities throughout tropacnl Latin Americe  The
mJssive pinctic md mandgement studies proposed will require the
gcquisition ind development of 2 cattle station in the eastern
lowlands represcnting 4 large area of the Colombien and Venezuelan
L)l uanos

The overall bickground to the Beef Cattle Program was fully set
out 1n tne Anpimil bcilences proposals of June 1967 These recommendations
are made within their general fr-me worlk and reflect the emphasis given

in the report ol thc tew York mecting in April 1968

1 Hutritlon ind Fordge Utilaization

a) Forage utilizdtion

in moct centers visited by the Tedam there are conpmhensive
collections of semi-tropical 1nd tropical grasses of which the gemneral
behevior, persistince harbirce yicld ind chemical compositions have
been me ured under v nloyus conditions of  oils fertilization and

harvesting There ore severil species which perform well but the

10
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ranking order of the several most promising specles varies with soil
type and climnte

In fewer cases numbers of troplcal legumes have been established
and studied, but only 4t the IRI Matao Station (Braril) and in ICA
(Colombit) (Programa de Pastos y Forrajes) has the evaluation of
legumes jone beyond simple observation on small plots

Few eyperiments are In progress to measure the productivity and
persistence of improved grass or griss/legume pasture with grazing
cattle, 7nd the only convincing demonstrations seen of the potential
for beef production were non-experimental, or om private properties

Much evidence exists to show that tropical grasses, both native
and improved, 1re generally of low digestibility and mineral and
protein content Particularly in areas which experience a long dry
season, the nutritive value of tropical grasses falls well below that
needed for sitisfactory cattle performance for several months of the
yeir This is corrected in some c1ses by topdressing, by more frequent

harvesting or grasing, or by the incorporation of legumes into the sward

1) The role of lepumes i1n tropical pastures

It 1s strongly recommended that CIAT should encourage or initiate
where necessary, rosearch to evwploit the opportunitics that exlst to
correct feed deficiencies by the use of tropical legumes  Research is
needeu 1nto the economics of using nitrogen fertilizers compared with
legumes snd phosphiate on different solls and areas, 3nd all this work

should include close linison with the Pasture and Crops Program

2) F pansion of prizing trials on grass and legume pastures

Strong support should be given to the several groups visited by

the Teom which seem ready to undertake grazing experiments to measure
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the reproductive and growth performomce of cattle grasing grass or grass
and lejume swards on a year-round bnsis  This work should be started
by CILAl at Pilmira, which would 4ls.o be the logical site for the
supportiny digestion and mctibolism experiments CIAT should encourage
the cstablishment or continuation of similar grazing experiments at
the stations listid in the Propos ils also at IPLAN, Belem at Uberaba
Federal Station, and it approp:lite sites in Vene uela Where possible
a r nge of stocking rites should be used, of which at least one is
substntially higher than nomal cven 1f this reduces the number of
replications possible These experiments should be conducted on
several are s anu soil., because there will probably be spacies «x
locality interactions In 1ll cases routine husbandry practices should
include vaccinations and prophyloctic use of anthelmintics, and
observations should includc records of liveweight, full reproductive
records where appropriate, 1nd value of stock sold or slaughtered, so
that n  conomic nilyois. ¢ n be mnd

There will bc considerable scope for plamt and animal physiological
studics arasang from these e periments, designed to aid in their
interpretation wnd to indicate reisons for inter ctions Most of the
results #il1 be fully spplicablce to cairy cattle

3) Nutritive valuc of forages harvested for conservation or for
yreen fceding

Beciuse of the rapid decline in nutrative value of tropical
forage species with age it would be most desirable to study the effect
of stage of mituraty on productivity of the material harvested,
con.idering also the yield/cost relationships obtained  Such

e periments should form pirt of 1 practical "production system” since
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the frequency of harvesting of surplus forage obviously influences
the regrowth of the crop or pasture and may thus indirectly 1influence

later animal production

Ap11n there could well arise problems in the utilization of these
materials which would warrant nore detailed nutritional metabolic or
physiolosical study with plants or animals These 1nvestigations too

would all be rclevint to datry cow nutrition

b) Mineral nutrition

1) General Tt 1is widely felt that animal performance is often limited
by inadequate mineral i1ntake in tropical South America The groups
inquiries elicited verbal evidence of cases of bone fragility and
isolated records of improved growth rate or fertility after mineral
supplementition  Minet 1l deficlency seems quite likely to occur in
this area but CIAT should clarify the nature and magnitude of the
production responses through controlled experiments

2) Supplementation of mineral intakes of grazing cattle Well designed

experiments with wdequite controls should be initiated in various soil
and climatic areas to find what specific responses are obtained to
common s1lt nhosphorus and calcium 1n particular and also to the
minor elements known to affect animals iIn other countries eg sulphur
1odine zinc copper cobalt selenium magnesium, manganese and
terhaps molybdenum  This should be done under grazing conditions

by CIAT directly o1 through cooperative projects

3) Specific deficiencies, metabolic parameters, mineral availability

ind roeye bing fmitiilly artcntion shoull be given only to specific

deficiencies defined as 1nstances where 1 production response is
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obriined Mter upplementation 1L wiy 1liter be poosible to explain
this, wd to develop uscful relationship betieen soil, plant, blood

and tissue concentrations of minerals or enzymes Jand thus to

1ncrease our fund mental knowledpe of mineral metabolism or biochemistry
However, manv skilled groups are doing just such fundamentil studies
clecwnere in the world and ([A1 vould do well not to unter this field

1t this timc

c) Protein Nutrition

1) Gen ral  Particularly in the dry seisons, the protein content
of niturel ind of some 1mproved psturcs falls to a level where it
1imit. animal performance In arcds where legumes cannot be introduced

consideration must be given to other means of supplying protein

2) Lvaeluation of non-protein nitrogen supplementation for grazing

cittle  F periments should be set up to find whether or not cattle
respond Lo supplements of non-protein nitrogen under ficld conditions,
in 1re s or seasons of low feed qualaty

The respon.e of pregnsnt or lactating covs should be compared
with thit of stecrs ind c.perirments should be desiyned so as to find

under Jhut condition of pasture quality the best «conomic response

15 obtained

d) Lviluition of locel fodders

1) In limited areas there miy be a supply of fodder, which could
be u d to wupplement pisture ot particular times or for special
purposL. Crop residucs, vuc?, bunanas, might be of local importance

In some cascs collaboration between scientists i1in the Beef and Swine
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¢rograms might lead to viluable compar isons of the economlcs of
utilization of the fodder by the two species CIAT should encourage
local research institutions to evaluate such feeds using a satisfactory
experimental design CIAT facilities and staff should be used only

for studies of more general i1mportance

2 Disease and farasites

Improvement 1n animal production consists of applying modern
screntific methods to the local conditions A "package' must be made
for the locality by applying scientific principles to find the answers
to local praoblems Ihe auaptive research must be carried out in the
country where the problem exasts while an abundance of technology on
control of animil diseases and parasites exists in the more advanced
areas of the world this cannot be directly applied with any more chances
of succers thin can bc expected tf you move a high producing dairy cow
from the Hetherlands to the tropics  This has been done successfully
but only after adaptive research 1In some instances technology can be
applicd In other case« 1t must be adapted and at other times it must
be ra e rehed trom seriteh The ldet must Lo instilled that you cammot
compro 1se with diseases and par sites We must reject the notion that
digeases are inevitable llealthy animals are essential for economic
livestock production

Veterinary wedical research at the places visited is in great
need of strengthening and enlargement in order to develop the information
needed on muchanisws of intection 1mmunity tolerance diagnosis,
prophylaxis nd treatment  As individual animal units become more

Ve - -
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valuablce the necd for 1niormation on these factors will assume even
greater significance

With exception of the Universidad del Valle communications between
veterinary and human medicine wig found to be lacking The principles
of diseases are the same in man and animals There are a host of
diseases which flow frcely between man and animals each in turn serving
as a rescrvoir for the other Rescarch between those concerned with
animal and human diseases should be increased if we are to have a
healthier and mure productive life tor man and animals  Cooperative
research is encouraged if it can be done without diluting the primary
cbjectives of CIAT which relate to animal production A point at hand
1s vesicular stomatitis a virus disease which affects cattle, swine,
sheep goats horses and man The signs of infection of this disease
cannot be distinguished from foot-and-mouth disease (Aftosa) One
must resort to laboratory tests to distinguish them, thus the presence
of vesicular stomatitis is 1 complicating factor im diagnosing and
controlling aftosa Like aftosa wvesicular stomatitis exists throughout
Latin Awerica and causes economic losses in production of cattle and
swine and braings discomfort to man in which species the disease 1is
seldom 1f ever recognized

Some recommendations follow vut the list 13 by no means inclusive

«) Infectious Diseases

A number of infectious diseases exist in the areas visited
Those which have the greatest economic impact on livestock production
include aftosa, vesicular stomatitis rabies hog cholera, anthrax,
blackleg and equine encephalomyelitis Where information is lacking,

on the effects of these diseases on economic livestock production, CIAT
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should engage In diagnosis or assessment studles and encourage such
work at the national levels

The Tcam considers the vesicular diseases, aftosa and vesicular
stomatitis to be the most significant infectious disease factors
limiting cconomic cattle nroduction lhe animal lossesin the Americas
due to aftosa have beun estimated at 400 million U § dollars per
year * This estimate does not include loss of markets for meat and
other products in the countries free of the disease They conclude
that the measures necessary to prevent this toll are not being taken
in the affected area  Perhaps more alarming 15 the fact that the
areas free of the infection are not all taking measures to prevent
introduction of the virus In this connection CIAT staff should become
familiar with the objuctives of the International Regional Animal
Health Agency OIRSA based in F1l Salvador fhis organization was
formed to help protect the Central American countries, Caribbean
Islinds and North America from the disease

The team visited the Pan American Health Organization Center
for Aftosa 1n Rio de Janeiro, Brazil, where we learned the current

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

* Report on Foot-And-Mouth Disease Present and Future Problems on the
American Continent, and the Importance of the Pan American Foot-And
Mouth Disease Center - By Edgardo Seone and Carlos Palacios



Country Virug Types Cattle Doses of Vace  Outbraaks
in Millious in Millions in 1967

Argentina A U0C 4o 167 5000

Chile 3 6 181

Peru 3 27 11

Bolivia 16 1 2

Ecuador* AU 3 6 120

Uruguay AQC 8 7 13

Paraguay AOC 60 15

Venezuela* AQ 70 4 5 67

Colombaa AD (C7) 18 0 10 0 393

Guinea 1Yol cone case 25 0

Brazil % 0,C 90 67 Q 300

The followin, summary 1s presented und work is suggested for CIAT
1) Aftusa
a) Aftosa occurs 1n the whole of South America Serotypes A, 0, and C,
occur 1n some places while i1n others only types A and O are present

Subtypes are numerous

b) Animal disease authoritics in Latin Amcrica recommend that not less
than 30/ of the cattle population must be vaccinated three times a year

to ensure effective control

c) Venezuela and Argentina have managed to meet the vaccination level
The disease continues to persist in these two countries however the
incidence seems to be low in Venezuela  The lncidence in Argentina

has decreased but 1s still too high

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

about 40/ of their cattle once a year

e) lnadequate numbers of lots of aftosa vaccine are being potency
tested 1n cattle While such tests are carried out in guinea pigs,
data collected in this species on protection is not always applicable

to prutection 1n cattle

* lypes A and O only

18
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£) In wany instances those responsible for producing the vaccine also
evaluate the innocuity and potency of the product Quality control

should be separated from production

g) The Inter-American Uevelopment Bank has recently made loans in excess
of 2 million U 5 dollars each to Chile and Uruguay to enable these 2
countries to begin aitosa control programs  Several other countries

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

All such requests funnel through the Rio Aftosa Center  CIAT staff
should keep abreast of these control etforts in order to better evaluate
1ts own 1nput on this disease

h) In view of the large sums of money already being spent on efforts to
control aftosa in Latin America and in view of the funds being spent for
basic research on the disease in North America and Europe the Team does

not recommend that a comprehensive research program on_aftosa be under-

taken by CIAT Such work cculd conceivably take all of CIAT's funds At

the sarme time the feam recommends that CIAT concernsitself in at least
a limited fashion with aftosa Capabilities should be continued for
diagnosis and assessment purposes 1i fer no other reason than to make
sure that CIAT knows what 1s going on 1n 1ts own livestock Because
of the economic importance of aftosa to livestock production some
members of CIAT staff should become familiar wath every phase of this
important discase in the scveral species which 1t affects They should
also becoume thrrougnly verscd on the properties of the virus and more
importantly oecome familiar with virus and vaccine oroduction and
testing techniques

1. The Aftosa Center wis established in Rio by PAHO about 15 years ago

lhe purposcs of thi, centur were to provide training, technical assistance,
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3

diagnosis and to conduct research Through the years about 500 people
have been trained in various phases of aftosa at the Center  Almost
without exception the people now operating the various national
control programs were trained there There 15 no question about the
training they received 1t was good On the other hand it has not
always bLeen possible for the trainees to carry out what they learncd
once they returned home the reasons being economic and political The
diagnostic service which the Center provides 1s essentilal Their most
important function 13 sub-type diagnosis The research which the
Center staff has conducted has varied through the years They have
however made important contributions on researching live modified virus
vaccine and on blological carriers Technical assistance has been
rendered to countries beginning vaccine production In recent years
this aspect of thear program has been limited because oéashortage of funds
needed to employ the pecople to glve the training

kven with 1ts shortcomings,the Center has made and continues to
make important contributions to the knowledge and control of aftosa
CIAT staff should support and cooperate with the Center to the extent
possible There should be an awareness of one anothers work and should
CIAT engage 1n aftosa rescarch the Center staff should be informed
Above all the two groups must not become antagonist They must complement
one another

The Ri1o Center continues to be inadequately financed This
regponsibility ppearu ro the Tcam to rest with the Nationals which
the laboratory serves A new system of financing has been arranged for

196t based on a direct country assessment It is too early to know
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whether this syrtem will bring financial stability to the Center

1) Aftosa is not now being controlled in latin Americn in more than a few
areas or few herds in given countries Control in these ingtances has
been due to judicious application of vaccines 3 and 4 times each year

Even in these instances there have been some failures due teo poor vaccines,
new subtypes ol the virus or inadequite sanitary measures Thege failures
bring criticisms to thooe responsible fur the program and further
jeopardize control

k) A 'gtter vaccine would perhaps bring about the most dramatic changes
in cout 1 of this discase  Such priducts are being researched and should
be [ield tested  CIAT can serve a very useful purpose in bringing about

such tests This appears Lo the Team to be an area in which CIAT should

concern itself at an early date

Aftosa virus Infects swine with almost the same facility as it docs
cittle In countries where the incidence of {nfection has been controlled
in cattle by vacecinition the disease then becomes a problem in swinae The
swine industiry {s expected to develop rapidly in Latin America and vhen
the pig population increascs the inclidence of aftosa infection in this
species {4 also expected to increise  The vaccine currently produced for
use in cittle 1s virtually worthless in swine 1In view of this it also
appears .ppropriate for CIAT to test experimental aftosa vaccines in swine
1s well s 1n pigs
1) ¢ftosa vaccines and other veterinary products more often than not,
are owner administered in Latin America The owmers who are concerned in
proyducing, livestock economically probably do a good job  Those engaged
in mary {nal or subsistence agpriculture probably do & poor job  This

situda i1on has arisen be.cause of a variety of educational, social and
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economlc reasons too numerous to list  Lf 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
stretch man's integrity too far

Such a control program 1s not now within the economic reach of
many areas of Latin America In support of this statement one need only
look at what 1t took to eradicate one type of aftosa virus from‘Mexico
when it occurred there in 1946 as a result of being introduced into the
country through a shipment of Zebu bulls from Brazil It took seven years
to do the job The effort was a joint one between the 0 S and Mexico
There were as many as 1500 Americans engaged in the program and many more
Mexicans Each government gspent $132 million dollars for a total direct
expenditure of $264 million dollars Even though the job is mammoth and
there appears Lo be little hope of early eradication the problem must be
attacked It should be pussible to reduce the incidence of the digease
by judicious application of good vaccines and sanitary measures Vhen

this is done i1t may then be possible to introduce the slaughter policy

to eliminate virus carriers This is obviously a long-range plan

2) Vesicular stomatitis (VS)

This disease, because of its similarity to aftoga, complicates
dlagnosis It also causes economic losses in the animals it affects
especlally dairy cattle After infection with aftosa or vesicular
stomatitis a dairy animal seldom if ever returnsto its previous production

Because V5 virus also infects man CIAT should collaborate on such
work with staff of the Cali Virus Iaboratory A fruitful area for research

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

staff will be uniquely situated to study this subject At the same 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 virus infection frequently causes deaths of large numbers of
cattle Current vaccines are not very effective Good research is being
done on vaccines in North America  CIAT staff should keep inform=d on
such studies and should not mlss any opportunity to arrange vaccipe
trials in cattle using the newly researched products which contain tissue
culture propagated rabies virus that is subsequently concentrated and
inactivated Trials are currently being conducted in chimpanzees in thn

Uus

b) Hempparasitic diseases

Anaplasmosis, piroplasmosis, and trypnosomiasis are wide spread
in cattle in the tropics CIAT should engage in studies on blood
parasites and its effort might be directed t assessment of inclidence,
vaccine trials, search for hosts, and work on therapeutic agents for
control Some work on the blood parasites is under way in Venezuela and
perhaps at other places in the tropics Those engaged in research on
the hemoparasites should keep abreagt of thuese developments to avoid

unnecessary duplication of efforts
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c¢) Fcto and endo-parasites

The losses caused bv ecto-pirasites in the tropics were clearly
evident to the Teim There was an abundince of ticks on animals we saw
10 many countries Cattle such as Holstein which had been introduced
were observed to have particularly high infestations We were told
at many plices that endo-pu i {tes were also widespiread

CIAT should work in this arei  The treatments which are used in
other countries for control ot parasites are either not being applied
at regular intervals or ire not effective ln the tropies Studies on
this problem could be conducted in a number of places without large
cexpenditures Otten times private industry will supply the compounds
for tests CTAl <hould promote such studies in several areas in hopes
of pgetting at the root of the problem The market potential of such
products 15 enormous and we believe private industry would cooperate
l'he tick i1nfestation was particularly high in a group of pen fed Holstein
calves being studied at Vicosa Brazil Work with different application
and with different products could be done here without interfering with
the other studies under way

Management of animals ind nasture rotation are also fruitful areas
for investipgation and often twmes irc extremecly important in controlling

parasites

¢) Reproductive diseises

Diseases arc only one of the many causes of breeding failures in
livestoc] Other wmpor t it Cause nutrition and management, have been
treated in other sections Sovme i the discises which cause vreeding
failures or abortions include brucellosis leptospirosis trichomoniasis,

and vibdoois Some o} these are known to be problems in cattle and swine

in latin america Some 1 thes discices ire etfcerively controlled in
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some it of the world by the usce of vaccines As  rule such technology
may % transferied

'accine failurcs 1re reported to be frequent in the control of
hrurellsis The ¢ ¢ mses shonld be determined so rhat better vaccines
are available

“ome of the other causces of reproduction failures leptospirosis
trichomoniasis wvibrioaeis and abortions of viral origin can also be
controlled after 1iccurate diagnosis raccinition and improved management
Reseirch on reproductive fatlures 14 considered by the Team to be a
fruitful area for investigatior especially in CIAT livestock and those
of 1ts cooperators

As 1n the case of many diseases the best way to control them is to
keep them out A wide vairirty of tests should be applied to any and all
livestock intended for use it ClAal This 18 but yet another indication

why the Team so strongly recommends an wnterdisciplinary approach to the

animal systems which (TAT 1ntends to Iinvestigate [

3 Genetics and Breeding

4} General considerations

CIiAT conceivably could dn for cattle and forage breeding what IRRI
and CIMMYT have done for rice and wheat breeding The economic impact for
Latin :me1ica could be even greter With the exception of recently
established crossbrecding experim nts in Colombia and Venezuela, practically
nothing 1< belig done ol a rescarch nature wm beef breeding for the tropics
The prevailing knowiedge and practice resemble that in the United States
in the forties which then had practicallvy the same orientation as had

existed for the previous century  Further it seems unlikely that there
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can be much trmsfer of improved beef penotypes from the temperate
te,ions where rapid development 1in genetic improvement of beef is
taking place Repeited]y  the temperate-climate bireede have failed
in the pure form in the tropics lhe Team has reviewed the
recomtend itrons from the New York meeting and should like to enlarge
upon thow

pL lcist two approiche  are aviilable to CIAT in the devefbpment
af 1te o el cartle breeding progi im The first concept will be
developed 1t length later in the veport as it 1s a recommendation for
1 large cattlc-forage station in the Llanos to be operated and funded
by CIAl A second concept thit di1d not rccelve as much favor is that
the CIA! arimal breeding-genetics group assume a coordinator role
similar to that used in regional beef cattle breeding projects in the
United States In such an 7arrangement the animal breeder would
facilitate communications between experiment stations now 1n existence
and in the processing and publication of rceults Grants for breeding
rescarch might considerably encourage complementary breeding research
in the various countries It would be difficult with the method to
assure

{1} Sustained support of topflight personnel

(?) Continuity of personnel and projects over an extended period

(3) Lificiunt herd management due to complex or 1nadequate budget
arrangements

(4) That a population approach with large numbers of animals of
the needed kinds could be rapidly implemented

b) Speciiic recommendatious

1) Evaluation of crosses, including indigenous and exotic breeds

In the New York report crossing of certain breeds was recommended

18 perhaps the major enterprise in veef cattle breeding effort for CIAT
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The establishmeat of 4 si1zeablc herd of cattle for this purpose was suggested
as pproximitely 3000 cilves would be jroduced the lc v in principle concurs
with this However 1t nuw secms likelv that by the time facilities may

be acquired reconstierations of the breeds selected for crossing will need
to be made We anticipate research results from Venezudla and Colombia by
that time particu irly on Charolits Brown bwiss, Santi Gertrudis and Zebu
crussis with th (rivllo broeeds  CLAT may find 1t more productive to sample
less known or used browds trom tropical Areas such as Africander, Australian
Shorthorn, Boran Droughtmaster Bousmara and even such little known breeds
a2g the Bdlinese It 1s suggested thit the project remain ppen as to the
breeds to be Lricd ultimately in the thiee breed crosses  The crossing would
of course necd tc be counLinucd until idecuate comparisons had been made on
the productivity of the crossbred cows It would be expected that the
primary economic triits would be routinely recorded such as reproductive
rate viability weaning weights and ages and weights as the beef steers

or bulls aippreoach time for slaughter Carcass traits such as boaing
percentage tenderness and acceptability of beel should be routinely recorded

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

Preliminary crossbreedin; results in Colombia and Venezuela indicate
heteroiis from crosses of the CGriollo brecds and the Zebu breed that exceed
the performance of the parent breeds If the current continual grading of
tropical cattle to the Zebu coutinues the area will find itself without
Criollo breeds for crossbreeding In view of this it is urged that CIAT
should build up and maintain sufriciently large herds of at least two

H
Criollo brcuds to insure thiir preservation and improvement Decision as
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to thelr destiny would be estrablished after the crossbreeding data are

analyzed

3) Selected and contrul stocks within the Criollo and Zebu

Within the purebred Zebu and Criollo herds there should be sufficlent
cattle for gignificant improvement through selection for the primary economic
traits Fhere 1s disagrcement with the New York Heport's suggestion that
improvement of milk production might reduce fertilaity during lactations
This needs experimental evidence In contrast with the non-tropical breeds,
recent evidence irdicates that there may be considerable response to selec-
tion for tertility in the Zebu  If so it would receive considerable
emphasis 1n sclection

It is strongly urged that a genetic control herd of Zebu or Criollo
breeds be established so that a useful genetic benchmark” can be established
A very recent study of this by Dickerson 1ndicates it is possibly the most
cfticient mnd also clearly understood base irom which to eviluate genotic
changes

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

The ultimate production of hybrid wvigor will emerge from the develop-
ment of 1ubred lines of beef cattle fhus it is suggested that plans be
made for the development of inbred lines within the most productive breeds
and strains A provosed project for beef cattle breeding is given in
Appendix 1

5) water buffalo as beef animal

I'wo member., oi the lcam (Lambournc and stonaker) found & large amount
of wuse of the water buftalu tor beei and milk and work in the Belem area

and werc told of more herds up the Amazon Basin This species was apparently
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introduced in the eairly 1900's and has thrived to the point that there
are said to be 50,000 on the Marajo lsland and increasing numbers in the
Amazon Villey Claums were mide of much higher fertility and lower

age to slaughter in rel ition to 7ebu cittle The potentials of this
species should be investigated at several locations including a new
site in the Tlanos In addition encow igement of new studies 2t IPEAN,
Belim Hilcura mi thwman 1t 1s sid tht small herds are located

also at ducnaventurs in the Cauca Valley (INCORA)} and in the lower

Orinoco Fncouragcment of research 1t these locitions 1s suggested

4  Cattle Management Research

General

In the A4reas which promise e rly increases in cattle production
the wet seqison presents problems of excessive pisture growth or local
flooding, and 1n the dry seison feed 1s scarce and of poor quality for
1 long period This erratic supply of feed limits the attainment of the
product{ivity of which the pasture md snimals are geneticallv copable
As cattle operations are intensified the importance of rational management
rather than uncountrolled natural grarzing and mating becomres greater

Rese irch should be undertaken to find what improvements in herd
productivity and economics ¢ be obtained through the procedures
suggested helow, In order of priority

a) Control of breeding season

The Team has seen some evidence nd heird many opinions, that the
time of cilving may be of critfe1l imjortance to the survival and growth
of the calf ind Lo the ade pite nutritfon md royulac reproduction of the

cow In man, areas no attempt is made to control the time or the duration
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1 the breeding s»e 1 on but 1t is not certdn that this woitural’® time
of mating, and c1lviny 1s the best for total herd productivity

i.xperiments should be carried out preferapvly at cooperating stations
and at the proposed (Ial station to record the productive or reproductive
per formance of herds mated for periods of only 3-4 months  Time of
matdrg should be chosen so that the cows calve at the middie or the end
of the dry season, o at the start of the wet season

CL:1 should examine the possibility of increasing conceptlon rate
of cows by withdrawing some bulls for rest and supplementary feeding in
1lternate weeks of the breeding season

Age of weaning and subsequent management should be studied as a
second factor involved in the study concerned with time of calving

The extent to which calving percentage can be increased by provision
of improved pasture or supplementary feed during pregnancy and lactation
should be studied

b) Control of disease and parasites on herd acale

When facilities are available, CIA1 veterinary staff should ga
encouraged to test management and prophylactic procedures under well
controlled cond tlon, on 1 herd <cale lhe proposed Llanos Station
would provide such an upportunity ___:T‘

¢) Design and location of fences, corrils, watering and mineral feeding
polnts

Study of these topics would be worthwhile but they are of low
priority

2 Physilology, Biochemistry and Metabolism

General 1o the June 1967 Animal Sciences Program Proposal comnsiderable
emphasis was gliven to the 1mportance of physiclogical functions and

mal functions as factors needing research fhere 1s no wish to belittle
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the case presented there and it is recognized that a research program
including facilities and 1pproval to undertake fundamental studies will
often ve necessiry to attract and retain hiphly qualified staff

However it is felt that considerable caution should be exercised
in entering this field ol research  There are many well-equipped research
proups 1o the world studying Tasic aopects ot roproductive, climate and
ruminil jhysioloyy dand miny of thelr findings arc applicable to animals
in the Latin American trupics CIAT should encourage its staff to view
these as digciplines available in supporting the primary animal production
experiments but should confine itself to instances where a productive
fallure presents unique features which are uot being Investigated else-
where suggestlons are piven below for priorities among the toplcs
supgested

a) Reproductive physioloyy

1) Gener .l It is clear that the mijor variables Ilike nutrition,
retatype Glimate and discan ttways influence reproductive performancce
of animals through physiological processes  However, we are concerned
primarily with product-oriented research and 1t is through this that

the CIAT program will make 1its greatest impact

2) Low fcrtility in cuws it has been found to be of great value in

tnttial clirificacion ot this problem to determinc whether failure to
calve 1s due tou fallure to ovulate failure to concerve desplte services
by a fertile bull early cmbryonic death or 71bortion near term Thig
information ¢ n be obLainced by appropriate observations genital exam-
tnablonsg wd p ol b om o cLmlnatd o oot intertile catele undar the

puldance of a graduite with knowludge of reproductive physiology Analysis of
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tentative diagnosis

It 15 emphisized that much knowledge can be derived initially
from 1cunrate simple observations and that this may s1ve a great
deal of tine and money by focusing detairled research cffort

3) Horoonal cuntrol or augmentation of fertility

8 menti ned carlier thile w rk har buen progressing for many ybars in
nany places without notable suceess and should not be undertaken by
CIAT taff should keep abreast of current research in case there
doecs arise a real need to use one of the existing procedures within
the genetic or management program

4) Climate Physivlopy

3z

It may be questioned whether the best approach to cattle improvement

18 to work from locally adajted cattle or to modify the environment to
enable exotic cattle to produce well lhe degrce to which climate can
be moditacd tor biof ctele is Fimited to provision ot shade, sheltor

and wat r it suitaple points but the willingness of cattle to grazo in

bigh tcmperatures or humidity or the interdction between heat production

in the rumen, ambient temperdture tnd foed and water intake, would
probably repay study This teo shiwuld start with intensive work in
the f1c1d  rather than rely on sophisticited laboratory equipment

5) Ruminal physiclogy

this 1s 1 subject which is under 1ntensive study in many places,
includiny many where teeds under test are comparable tou those avallable
in the  cuth rm o1 1c n LY apic trovisionally it would be wise to await

eviden ¢ 1o jrodaction cAperiments of the existonce of metabollic
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troubles before entering this field
However 1if the forage program eanvisages substantial use of
'in vitro' digestion determination it would be helpful te provide
facilities and some expertise in rumen physiology to assist in thio as

well as to develop animal studies when needed

6 Need for a Tropircal Beef Cattle Research Center

Ihe Tcam fcels stroungly that the important problems facing beef

cattle production in the tropics caunot be dequately solved in the

environment at Palmira  Many needed projects in all disciplines relate

to increasing reproductive rate This requires manyfold the numbers
needed 1n growth studies,with steem widely used in livestock research
The obvious necds for large numbers of breeding animals for gemetic
research under stress conditions typical of extensive tropical pasture
regions has been documented carlier in this report Ultimate development
of a breeding herd of approximately 4,500 cows is suggested which would
be associated with a total cattle inventory of about 10,000 animals
This would provide one of the tew rescarch herds of sufficient eize in
the world to cope adequately with the population aspects necessary not
only 1n cattle penetics but also in other areas, particularly pasture
cattle

nutrition health and management Few regearch establishments have land
and cattle racilitics in this magnitude thus unusual opportunities
exist to obtain the necessary land and cattle inexpensively in thea
relatively undeveloped Llanos

It 15 recommended that this center be located in one of the

difficult environments c mmonly found in the region  Obviously the

Yond e v tegulied wonld d pond upon the site If tnw example, 10
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hectares are 1equired poer animal unit, the land area would be 9 to
10 thousand hectares If icquired in more than onc block it would be
highly advisable that there be samples of poorly drained wet pasture
lands as well as some of the better soil types Proximity of the
areas to one another would be essential

Somewhat difierent budget ruquirements will exist for this type
of station Within six years, much of the operating budget would be
offset by cattle sales [his has peen the experience of cattle
stations such as the U § Livestock and Range Station at Miles City,
Montana Decisions involving budget planning must take account of
this aspect of livestock research costs The Team felt that a capital
investment of about two million dollars could establish the station
Since the investment would be primarily in cattle and cattle handling
facilities the assets are much more highly recoverable than those in
ugsual capital investments in buildings and laboratories required for
research

The Team ncknowledgescomplications and difficulties in the
establishment of a large cattle-forage station in this frontier area
However, 1t is anticipated that air travel and good communications can
make the effort workable  Compromise proposals for cattle research in
CIAT lack the boldness necessary to make a real advance, such as that
achieved 1n the Foundation's earlier rice and maize work The team
thus urges CIAT tc seek a suitable area of land for a major center for

cattle studies of great international importance
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B Dalry Program

The proposed dairy research program of CIAT has been developed by
the staff with the objective of solving or overcoming the problems which
limit efticiency of milk production in the tropics It 18 recognized
these problems incredse 1n their intensity in the low hot tropical

areas compared with the higher elevations and sub-tropical climates

Some observations

To gupplcment the general observations presented earlier, a few

comments on dairy operations visited by the Review Team are given here

a) The Holstein dairy herd at Palmira has a very low conception rate
(35-40/) LU/ of cows have mastitis milk yields are fairly satisfactory
Better minagement mipht be effective iun controlling mastitis and in
improving the breeding efficiency

b) iure Holstein and Brown Swiss at [uripdna have a low breeding
efticiency, compared with Costeio con Cuernos (CCC) and Holstein X CCC
Crosser Milk ylelds of Holstein Irown Swiss and cirossbreds are about
equal (iv 1535 to 1953 Ky /lactation) and much higher than the CCC
(300 Ky /lactation) lerhaps the yields can be improved through better
management The Team believes that continuing presence of aftosa in
this herd has permanently reduced the potential milk yield capacity

of individual animals

¢) Most of the milk produced in the yulf coast area of Colombia comes
from Criollo cows that have several crosses to Zebu bulls Cows are
milked once or twice dallv  ind milw supply is shared with calf

aver s o yield  oare J=d d{ta e por day

d) Ie the diiry cattle jroject at Vicosa Brazil, crossbreds (Holstein
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X Zebu (Gir) ) are producing better than pure Holsteins  The plan is
to produce 1 animal that 18 5/% Holstein and 3/8 Gir to overcome the
environmental problems of high temperatures and humidity, lack of
adequate .cved  and ticks

e) In thc rub-troplcal climatc 2L the Uber iba station in Minas Gerals,
Brazil quitt atiginctory milk yields are beiny obtained under good
feeding and managoement from a selccted mileing strawn of Zebu cattle,
mostly Gir breeding Average lactations are 2%4 days with 8% Kg /day
or average of 7400 Kg Some 1ndividual lactation records are up to
3900 Ky

f) At the Federal station (IPLAN) at Belem crossbreeding of Jerseys
and Xed Sindhi has given good 1csules A herd of water buffalo is
maintiined for milk and 1s favored over cattle for milk production for
that environment

g) The best diicy cattle breedim, ind nutrition projucts and the
preatest depth io hagh qualily personneil wire ol served at Maracay,
Venezuela 1n the /ootecnia Section del Centro de lnvestigaciones Agro-
nbdmic1s and the Facultad de Zootecnia of the Central University
Experiment with Criollos, Brown Swiss and Holstein cows,and with
crossbreds have been in progress for more than 10 years  Analyses of
records of several herdsof Criolles in the Stute of Zulia have been
made  Of particular interest is a herd of 100 purebred Holsteins
recently imported as calves by the Facultad de Apronomia A high
breeding cfficiency wis ontiined for first calving and 49 lactating

4 ycars olde ab sl 9 pes i tactatlon to date have aveioped 23 liters/

day under good couditions of leeding and manigoment
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{f dairying 18 to develop to efticient lcvels in the climatically
unfavorable areas 1t must be economically competitive with other
agricultural enterprises especinally with other specles of livestock
in those countrie 1like Colombia where there 1s & wide rvange in climate
from temperatc to the hot tropical zones 1t 18 possible that funds and
efforts put into dairy cattle rmprovement at the higher and more favorable
elevations might yield a far greater return for the region than would
research i1n the hot climates 1t mignt be more ecomomical to produce
the milk in the more iavorable environmenkts and ship it in some form to
the less favorable aircas than to tiy and produce itthere

1f one assumes however that the basic blological and technical
problems can be solved through research and extension, thorough evaluation
of economic factors involved 1in production and markcting must be made
successful expansion of dairyiny 11 the hot humid tropilcs will depend
upon favorable price incentives to the producer consumer demands,
availabilitv of markets und marketing systems, and the abality of farmers
to overcome the feed diseasc and climatic problems and to operate and
minage thcir dairy caetle operations on an economical and profitable basis

It apprars to the Review Team that in planninyg its research with
dairy cattle the CIAT staff should consider carefully the opportunities for
cooperative projects with one or more of the animal husbandry groups in
Maracay Venezuela and with the IITAN Station in Belem, Brazil  Further
opportunities may be afiorded 1or worthwhile cooperative projects with
Estacao .xperimental de Uberaba Ubcrabha Brazil It 1s assumed that
projects already in propress in ICA 1t Palmira and [uripana will be continuzd

on a project basis cooperitive with C1AT



Priorities 1in lairy Cattle Research

It appedrs to the Review leam that the program planned by CIAT is
more cxtensive than can be carried out successfully with the limited
resources, both in funds and personnel that are |ikely to be allocated
to dairy cattle It is desirable therefore, insofar aspossible, that
research projects with beef cattle dealing with pastures and forages,
animal physiclogy ind to diseis¢ and parasite control be so designed that
the results will be as applicable as possible to both beef and dairy
cattle It 1s essential that all senior scientists of CIAT including ail
disciplines 1n aniwnal sciences soils, crops and agricultuyal economics,
be invelved 1n the planning 1in the design and in the conduct of all major
research projects
1} In the judgment of the Review leam, priority should be given to nutrition
and feeding problems of dairy cattle especially studies on utilization of
pastures and forages
a) An example of bidly needed research 1s the cffect of stage of maturicy
at grazing or harvesting on nutritive value as discussed more fully eariler
b) Other priority projects should include the nutritive value oi local
sources of energy such as cassava and bananas, and economics of concentrate
feeding at diffcrent levels of i1ntensity
2) 'mphasis neud  to be glven to animal physfolopy and to disease and
parisite control problems

a) Repreductive failures in dairy cattle should receive special attention

This 1s an area where there are all sorts of opinions and very few facts
avdilable tor the guidance of dairy faruers In addition to the physiologic
aspects this problem involves nutrition aud management and husbandry

practices
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b} Lactation physiclogy A great deal of knowledge has been giined in

laboratories in the advanced dairying countries, which suggests that the
mechanisms of milk ejection 1re common to all mammals The evident

belief among milk producers that Criollo 1nd Zebu cows will not release
their milk without the stimulus of the cil{ 1s thus open to question

Since this could be 1mportant 1n selecting of stock for the development

of an adapted milking brecd this field is onc that would justify early
study 4t a physiologlcil level

3) Research on improvement of genetic capicity of animils for milk
production in the lowland tropics already is in progress at Turipand and
Venezuela If further experimentation demonstrates consistently the value
of Criollo breeds in crosses with milking strains of Zebus and other
exotic breeds in producing heterosis and improved breeding efficiency,
someone will need to give greater attention to the preservation and
improvement of the 'pure Criollo breeds tor use in crossbreeding Practical
observations lead one to believe some of the Criollo breeds in Venezuela
are superior in milk producing ability to the Costefio con Cuerno Cattle

in Colombi.

C Swine lrogram

Major limitations to the production of swine in the tropical areas
are fouud 1n the {1clds of nutrition management ind diseases Swine research
has been limited and although some of the studies that have been conducted
supply good inforwmition this ha act been extended There has been a lack
of communicdations dand coordinition among institutions conducting research

The swine producer in the tropics has at his disposal a great variety
ol ‘cedstuffs of very diffurcnt chencil composition Intormitron on their

uutritive vitue L1s very Jiusted hite i858 1 pr 1t need for studies on the
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oest form 1o which to store these miterials 1nd the extent to which their

nutritive value 15 affected by these practices A serious limitation to

swine development in the tropics is still the education of the producer

and this aspect should also receive prime considerition in the CIAT program
A number of reseirch stations are alrewy working on spplied aspects

of swine nutrition  The work recommended ior CIAl support deals with more

fundamental aspect.

Pecommended Areas of Work

IThe profitabrlity of a swine enterprilse 1s aetermined largely by the
number of >igs reared per sow pir year and the cost vl feeding them to
market weight Study of the etficiency of utilization of the main energy
and proteln feeds available seems to offer the greatest probability of
developing an efficient production system Much of the overseas research
on reproduction gonetics  ind physioloyy 1s directly Lransferrable to the
tronics and these subjects thorefore have lower priority
1) Nutrition

a) frotein This aspect of nutrition 1s perhaps the wost limiting
factor 1n swine production in tropical and subtropical areas Protein
supplements are scirge Abundance o° high energy-low protein sources
such 1s molisses yuca bancn? and A1we mikes this probles more critical
quantitatively ind ouwalitatavely Frow thy ownt of viev, avallable
infornation oun protcin require ents cin lecad to w-stige of good quality
arotein anl ncflicrent usc ol rie ener y sources geseireh in this
fiold ¢ 0o produce soduble Il rwatisa § v humans since the pig 18 the
a1l Enat tost clo ely resembles won in nutritiona)l re pulee wnts It

s uxjected thit eolldo 1tive vor  will develop with wiicil groups
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Informicisn e ncoded on

(1) Ivaluation of sources of protein as supplements for ceresl and
low energy materials

(2) kvaluation of protein quality of cereal grains (opaque-2 corn,
sorghums, etc )

(3) Value of pasture and forages for plgs of different breeds at
different stages of development

b) Energy Availlable feedstuffs such as yuc:i1 molasses and bananas
offer a great potential as enceryy sources However due to their low
protein content they require a different approich when combined with
protein supplements At the pLescnt time these cnergy sources are
frequently inefficiently utilized tossible changes in the carbohydrate
and protein make-up of these products miy occur when breeding for high
yields or other characteri-tirs These changes 1n chemical composition
and putritive value should pe studied

Main areas ot work should be

(1) Effect of breeding crops for high yields and other characteris-

tics on the caroohydrite cowposition and nutritive value of

these praducts for pigs

(2) Lffect of processing and form in which these products are fed
on the performance of pigs

c) Mincrals and vitamin- lFopics that should be considered

(1) Lcguirements ot these elements lor differont phases of the
pigs' development

{2) kvaluation of local products 1s gources of these elements for
swine (lontent and availability)

2) Management

ihere 15 1 great detfrciency 1in the information regirding building
and equipment pldans and the beet und most cconomic local materidls to be
utilized Information is lacking on the reual value of some management

prictices to countcract 1 troprodl environnent for example spraylng and

shadin
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Other possibl~ sreas of reserch
1} Building and equipment designs
b) Herd size 1s rel ited to efficicnecy of production
c) | ffect of processing and handling on the nutritive value of
ingredients ¢ i ripe vs pgreen bananas, value of cooked
potatoes fresh vs dried yuca, ground corn with and without
cobs vs sghelled corn
d) Study of minagement factors affecting consumption of protein
cupplements ¢ 3 consistency of the ingredients, amount of

water aviilable, distance from waterer to fecder

31} Uiseases and Prrasites

Dise1ses 1nd parasites are also limiting factors in economic produc-
tion of swine there specific treatments are available they should be
applied to control endo nd ecto-pirasites Reserch 1s needed on the
effects of management in the control of parasites Some of the infectious
disedses which should be contrelled through testing, treitment, vaccination
or management include brucellosis, leptosplirosis, hog cholera, transmissible
gestro~-enteritis and influenza Aftosa is also a problem in swine and
the vaccin. used 1n cattie 1s generilly considered to be less effective
in this spucies (TIAT should 1130 be on the alert to try experimental
aftosa vaccine 1n pigs As the number of pigs increases the problem is
expected to incresse In its intensity |

4) Economnics and marketing

Ihe rndustry is charactiriszed by inefficiunt matketing systems,
inadcquite handlan, nd proces Ing of the meat Other {ns<titutions doing
swine work i1n tendor, Bra il Veneruelr and Colombia sre less equipped to
do this type of work ¢ a result swine marketing systems should deserve
sp clil attention mi tidy by the conomics stalf it (TAT

There 15 1 0w ned ) for studies of the cconomlcs of huilding and



equipment de.lgn and the selection of materials e g brick vs metal
or vs bawoo

5) Trainin,

Altention 1 ¢i1lled to the tact that the swine program offers the
greatest possibilitics for short term resenich projects on nutrition,
management and genctics and therefore it cin play a main role 1n the

practical training of personnel at all levels
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VI TRAINING

Beciuse of the critic 2l chortige ot qualified people at all levels
of traoining in animal scicnce throuphout T atin Amerac v 1t 1s extremely

important for CIAT to cstnibiish active training programs

gegrce Tevel

CIAT should scrve 15 1 clering hous. for assisting nd encouraging
scholarships to the i1 % and Ph D lewvels It 1s particularly urged
that scholarships be arranged so that interruptions in the graduate study
be avoided or minimired These interruptions have led to expensive
delays in the past in getting rescarch programs to 1 productive level
nd 1bsorb too many ye irs from the young ~cientist'c ecffective working
life Many 'youny' scientists visited are approaching their forties
without actually having completed their doctorates  They still plan
and hope to do thais

Thoerce should be pirticul ir emphnasis at this time in encouraging
graduates to go 1nto the variety of disciplines available in the animal
sclences This 1s difficult since there are few professors in these
fields at “outh merican university centers, vho would ordinarily
encouragce entr mce into such ficlds . nutrition, brecding management
and physioloy Rescareh worker= in mnwnl helth too are in short

supply but therc i1s a larger base of students and professors upon which

to draw

heed Tor [ndigenous Criduatc Scnools

the fmpwt of forciyn srducte school on resc wweh ind on the



widespread devclopment of research establishments in Latin America is

a viable and concrete cxample of 1n enormous contribution to agricultural
development in the arca  There is no question but that the U S graduate
achou! have providid the mijor portion of this developuent It may well
be the most cffective ind weeptable form of foreipn ngsistance
Repeqtelily the Tem visited vith scientists who warmly rccalled their
professors md praduat days nd undoubtedly much of rhe hospitality

e tended to the Team wis a reflection of this gratitude
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However, 1t scuns obvious that as the area's reseirch nd educsational

institutions develop anl mature they will increcasingly 7ssume the responsi-

bilities ‘or graduate traiming The relatively virgin tervitory of
research opportunities in the Latin Amcerican tropics provides a rich
cource of thesic research Further the contribution of this research
to the devclopwent vf 3 riculture ¢ in be imnmense Other dvanttges to
educ1tion and reseqrch in the region scem obvious Fressure on U S
graduate schools from incre asing members of U S students further
indicates the necd for development of graduateschools in Latin America
Presently Lhere 7re only a few Latin American institutions which offer
an M o degiee in the animal sciences

It appeirei to the Tcam thit *herc 1s 1 splendid opportunity for
CIAT to uncourage and participate in the development of graduate
training 2t lalrory 1n conjuction with the rapidly developing Universi-
dad del vi1lc n with rhe Morfon:l Untwersitv's progrm there in
Agronom ¢ the re el caff 0 C1AT develops issoct ttion with g
graduate progrun ¢ n do much to cnhance their rese reh ad the general

intellectuit dovelopiunt of the ¢ issocrited with the 1 stitutions

involved
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In Service lLiaining

The concept of short term appointments particularly in junior
positions to the CIAT stff should greatly enhance two types of
training First it will offer the opportunity for governments and
universities to send their scientists to CIA1l for specific training
Further the trainees will bring to CIAT new 1deas and with current
developments and contributions from their home institutions The

Team encourages this arrangement

hort Couises

It would appear that within a icw years of its establishment,
CIAT will begin to f{ind demand for miny types of intensive short
courses to serve extension, teaching and research personnel, industry
groups 1nd farm operators Thus, we strongly support the plans for
providing facilities for Lhese people at talmiia in the building
program of CIAL and that livertock facilities be such that they can
be avarlable and adapted to special training courses as may be indicated
Short courses 1n health oputrition management breeding artfficial
inseminition re some with which the 1e1m has bad succes<ful experiences

and recommends for consideration
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VII RELATION OF CIAT TO OTHER INTERNATIONAL AGENCIES

fn due course 1t 1 conceivible thit CIAT will be viewed
internationilly 4« 4 Center nr focil point for informition, advice
nd guidance on 1 viriety of subjects deqling with the -gricultural
scleneer llow quickly thic develops will depend upon wony factors,
modmportant cne b ing rhe 1 vel of cxportive of CIAT ~tiff
: t present large sum. of moncy ire beiny spent in Central and

South merice, as well as other places in the world on the animal
sciences In most instdancec the reisons for such expenditures are

b sed on the desire to incre sse productivaty of crops and animals

to bring, dbout greiter 1ucone md to produce adegquate food of high
autritis vilw f[or cthe worla s growing popul tiun Ihe problems are
~normeus W the sviiluble tunls to do the jobs re limited For
thas 1c3s0n lone, 911 1nvestm nts concuined with increasing animal
p coductavity hould be coarcfuldv pl omacd dd }ascu on the best
Aaviil bl infors tion  Mor import wmtlv  the work should be carried
out wvith the most eaacting efforts ind ther should be a continuing
seessnent of suen procrans conte of the international orginications
raking rnvestments 1n nimdl scienci. at oresent include FAQ of the
United d trons, MDD of the U A, the USDA through P L 480, PAHO
of Qv n. 1t on of Amei1rc~t Srtate rord Rockefeller and kellogg
round twon ind lnternationil lending agencies such 15 the Inter-
Amcrican vevelopment Bonk and "orld Bk Too frecuently those

te o 1l bt matte b, fanis tor £ toup & bt 1 loss to

ol ti.nr urdimee nuch 10 [ f by or politics ihe o vailability
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of such information often results ir farlure of development of worthwhile
programs On other occasions when 11l-advised programs are started the
limited resources which dare available are wasted

It is not suggested that CIAT set itself up as a watchdog of all
investments in the animal sciences 1n lLatin America and the tropics
Obviously this would not be possible 1t is suggested however that
CI1AT keep this scrvice in mind and to the extent posaible maintain the
staff to do the job 1f this is done the competence and reputation of
CIAT w11l come known and 1ts services and advice will be sought

This is but another example of why CIAT must remain international
1n scope and guard against allying itself too closely with any national

pToram
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Vi1l RELATID SERVICLS

In any rcsearch installation there are certqain common needs of all
members of the staff, which may often be met hetter and more economically
if they are shared These may f{nclude production of laboratory animals,
media preparation, glasswire washing tissue culture production, illustrative
and photographic ti{llin,, of soil planting ind harvesting of crops, custodisns,
maintenance and plant operations, as well as those major matters ‘dealt with
below
1) Library

A well stocked library 18 a necessary tool for any researcher, and a
research library is different from an ordinary lending library For this
reason consideration should be given to the formation of a library committee
including senior scientific staff whose responsibility it will be to assist
the librarian in selecting acquisitions and planning the library services
such as journal display and circulation phatocopying reprint handling
locations and checking of references, which efficient research work requirces

The CIAT library is viewed as a tecnnical library thus an effort should
be made to recruit staff with subject matter competency as well as training
in laibrary sciences Knowledye of several languages would also be an asset

The Yibraiy should i1t onee develop conncetions with libraries in other
countries -0 that an effective exchange or lending scrvice may be put fnto
effect Considerable assistance coull be given to the rather understocked
libraries in some institutes in the CIAT area

Since CTAT will have a large proportion of temporary staff a system
of recordin, or terin, data should bhe devised to ensute that all copies
of origindl measuremerts do not o bwk to the parent country when a
visitin, worker leaves

2) Econonics Rescarch

CIAT may olten b cnpaped in feasibility studies not only in relation
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to 1ts own prograwm but in comiection with related programs, throughout

the world For this reason we support the plans to include economists

on the ctaff who ¢ wdvicc on the economics of production rystems,

rescarch activitic nd centril progruns  Unbiased facts on economics

are currently not ivdilable in Latin ‘merica on many programs For example,
it may be gqueried whcther 1ftos: vaccine d4nd othier biologicals are being
produced w1n Fedura' luboratories mare cheaiplv than they could be by private
industry

3) Biometrical Scivices

slthough training in st.tistics 1s an integral part of a sclentisth
graduate trailning the subject 1s continually developing and most scientists
bene fit by having their progr um rivie ad by someone triined in depth in
¢ pueriment 0l 1 si, n All propran 1 CIAT should rcceilve such 1 review
and the biometrician should be a member of the team plinning every research
project The revicw of data by him following completion of the work is
often of little benefit  The services of blometriclans can best be utilized
wvhen the work is planned dorce md more rvesearchers are turning to the
computer to .ssist in mulysis of data Few researchers have sufficient
knowledge of computers to write 1 program whereby data may be analyzed by
this method 1he biometrician can assist here too On the other hand
small, incxpensive, desk-top computers have come intc bueing during the last
two yio Tt The ¢ machines are adequate for many ol the projects to bo
conducted 1t CILAT lhesr primary odvantage 1. to bring basic computer
functions to the laboratory wherc the screntist and his techniciran can use
them  Considoeration should be given to use of this rmodern research tool

t (1Al frou the beginning  Tnocue tho h e begun using this cquipment are
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no longer awe-stricken by the computer, -and the uoe of the machine has
generally elevated the level of work  Another side benefit is the fact
that to use the computer one must plan a program

4) Analytaical Laboratories

It is recommended that considerations be given to establishing a
central analytictl laboratory where samples may be referred  The equipment
for such work is expensive and specialized training is required to conduct
certain of the analytical tests Many of the places where CIAT will conduct
cooperative resc nnch will not have [icilitius, equipment or personnel to do
definitive studies of soil and feed s mplcs  Such analytical work could
best be done at CIAT until such time 1s the cooperators obtained the necessary
training ond experience  Such cooperation would be a worthwhile input for

CIAT
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SUMMAR L
lurs review was made by + Tean of Animal Scientists during the

period July 2b :rugust 25 174 Animal Science 'rojras were studied

t Jolversitic  Schacts of Avricoltn ¢ nd Vet riunv tedicine, Government
Expcrament St ttons ol coercral Larm oporatime fo Colombia  kcuador
brieil and fencael About «nc-half of the roscareh stations visited

re 1n tne lo/l od tropies nd the others re 1n the sub-troplcal and
re te perate veas of tau Latin meric n trouplcs

e objectives of tins review =re L ake an ppraisal of the
presci b ostatus ot the favestock industry in the lowland tropics of Latin
Aerlea  of aniwil research in progress 1n relitlon to the problems and
needs ~rd of tne human and other rescurces -vailable f»sr aninal research
and €1 wrolug rropo 1ls doeveloped for the snimal Science Program of CIAT
cre tolc apprarsed d recomtendrtians made ol praorities for research
md Ine tion  md wnstitueclons there the work might best be conducted

1t was understood that the Anlm:l Sciences trogram ol CIAT wis
1ntended to ¢ ntribute to incretsed oificiency of livestoc! production
1t the lov! nd tr piecs esnccially in Litin America Also 1t was
wssunced thit 1y coplis 1s wil b givewn ov CIal to wilmai dcilences
and that the locitron ot rescutces voulu be sulficiunt ind over a long
encuph period fov the ,roprt to have wajor 1wmpicts in apricultural

development 1n the lowland troples It was understood further that the

centr | otk of CIail wi o to be near | rymirt Colombia und that research
md trornins would be o nlucled 1 oo ou covper it Lve basis with other
seitbies ol svebmincnts 1t ather sites

ever L s1v preblems 1ffccring livestocl production in the Latin

ATerle m trepl o uwy Le sutiirtsod 1o three cetegorie (1) poor utilization
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and productivity of land resources, (b) low productivity of present
livestock i1ndustry, and (c) lack of trained people at all levels

The Review Team aprees thit CIAT should give high priority to beof
cattle 1o the Animal Sciences Program and that complete production
systems be emphasized through a multidisciplinary approach including
nutrition health genetics physiolopgy and management The plans for
strong complementary programs in dairy cattle and swine are stroangly

supported

Recommendations

Beef Cattle

1 lhere is concern by the Keview Team that the plans for tha
Anlmal Sciences Program may be too wide in scope to make rapid progreos
with the resources that are likely to be available As a result, it is
suggested that the program concentrate on fewer but better production
oriented topics, most of which are such that they must be studied primnrily
in the areans vhere the problems are located

2 wWhile much valuable research can be done at the Palmira Center,
the important problems facing beef cattle production i1n the louland tropics
cannot be solved 1n this location and environment It 18 urged, therolore,
that CIAT seck a suitable arca of land for a major Beef Cattle Rocearth
station of sufficient size to provide for approximately 10,000 cattle,
wncluding 4500 breeding cows Interdisciplinary research can be conducted
that will provide new knowledge on beef cattle production systems
Preferably such a station should be located in the Llanos region vhich
includces so wuch ok the land arca of Golombia and Venczucdla

In making this recommendation due conslderation was given to tha
coastal Tegions as a possible site however the potentials of the Llanos

for utilization by becf cattle have not been subjected to experimental

investigation  Results obtained at such a location will algo hava
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application 1n the vast Campo Cerrado areas in Brazil

3 Primary emphasis should be given to nutrition and forage
utilization the role of legumes in tropical pastures and grazing
trials on prass and lejunes axture studies are necded oun harvested
forages mineral and protein nutrition and urilization of local fodders
and crop residues lhese 1nvestigations all will be relevant to dairy
cattle

4 The leam recognizes the i1mportance of control of disease and
parasites in the amimal production systems which are coutemplated and
CIAT 18 urged to 1nvestigate these problems

Aftosa 1s a drawback to economic production of livestock im Latin
America Some of the factors that complicate control include ability of
the virus to infect cattle swine sheep and goats the abllity to survive
under adversc environmental conditions and to nutate and produce variants

The problems of aftosa are so enormous that CIAT should be careful
not to become so engrossed in aftosa that the rest of the disease and
parasite program is neglected The team recommends that CIAT maintain a
capability of diagnosing aftosa and vesicular stomatitis  Identification
and classification of subtypes should be left to the PAHO Aftosa Center
in Rio  CIAT should cooperate with the Center and give it moral support
The Team recommends that CIAT become engaged in field trials of
experimental vaccines and undertake research on methods of transmission
of afLosa and vesicular stomatitis

The reproductive diseases are causing problems in livestock production
and are thus considered appropriate for investigation

CIAl should provide leadership in studying treatments of ecto- and

endo-parasites Lhe cffucts of management on parasite control and be on



the 1ler tu ooserve genetic or bread resistance to parasites

Lifective Lroitmer o for all henopary i1tic discases n Latin America
arce not 4va 1 ble fhese diooiscs should corrinue to be studied along
wilh experimental viccine therpeutie agents  awd clicects of control
of vectors

CiAl should have Veterinary personnel qualified to conduct diagnostic
and research winvestipations un diseases Because of the probilem of
vaccines and therapeutie agents CIAT <taff must al<o be knowledgeable
oi vaccire proluction and teoting techniques lne leam alse recommends
Lthat (IALl c¢ontinue o have velerinary practitivners on 1ts staff

5 gecf breediny research should be directed at rusuring the
preservation and wmprovenent of at Jeast two Criollo breeds because gf
thor p obable u efulness 1o crossbrecding w b /ebu and other exotac
brecds vV cumpr hursive crossbreediny oxparnnent 1s recommended as this
should produce needed wnformation quickly

/cattle
should

selection programs for the improvement of the Zebu and Criollo
be initiated and wn addition part of these herds should be set asaide
15 penct e contrels for Lhe nccessary cxperimental benchmarls  Ultimate
develiojwent of inbred lines from the best crossing breeds also is
recomnended 1s a wost productive area of 1nvestipation Ilhese plans hinge
upon the estiwlichicnt of 1 prots(ittle Keseareh otation

Looreralion with reglonal bect breeding researchers in their programs
15 recomne nled  lhise ruclude uweh sgencics as ICA at La Libertad and
Tur:ipana cveral stations 1in Venezucla Uberaba and Belem in Brazil,
and Pichilinguc wn ccuador

6 lany; uwent ottere an aren of productive research work on concrol

ol vrecding cascn o reluation o wet and dry scasons  calving efficiency,

grazing ind pasturc i anigement  and facilities for handling selecting,
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transporting inl mirketaing of cattle

7 Pliy ol sy houdd Pe vicwed ve v eupp v M ctpline and
emphasis sh ld be yiver only Ly repraductrve phy roloyy n il {1eld work
on climatic adaptibila y untrt preoblem a 1se 10 productiion experimencs

Dairy Cactle

3 tnce mmy of thw basic problom al twe same for beef and
diry cattde ot 0 haghiv oo eotaal tloat iteh projocts deiling
with pasturce dand forages anumil pnysiology and to disease and parasite
control be sc¢ designad that th~ results will be applicable to both specaes
Further 1t 15 cussential that all senior Lcirentists of CIAT 1includaing
all disciplines 1n 1mwmal cileveces so01l ctueps  nd ypricultural
ecoroml o be 1nvelved 1n the plauning  desiyn and conduct of all major
rescarch proujects

9 11101ty 1n d1 ry cattle recearch shoitld oe given to nutrition
and {feeding problems espociiily studies n maximum and efticient
ut tltzation of py Llie anu other foryos (conomes ol concoutrate feeding
At lulicrent tevess of inten 1ty md vaiue ot local tecds as sources of
encryy

10  *ijor enphisis 1lso neeus Lu be given to disease and parasite
problees  includiag ceproiuctive failon

il r po1o1 ot oob tescarch to mmprove the penetic cajicity for milk
productien n the lowland tiopics 1s necessarv belore dairying will become
an 1mportant 1ndustry 1a the region Crossbreeding experiments between
Criolle aud cxotic breeds have produced heterosis and improved breeding
efiicrency 1o cireh by CfAT im this ar ¢ 1u cooperation with TCA at
lurtjana  wranil o nists 1L Mareay  Venceucls and it Below  Brazil,

should be an wmpertant part of the waley pryram  Prescrvation and
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tmprovenent of h test rolking Cr 3lln breeds 1s ¢ sentia? fer this
re carch

SwWine

12 Researclhr n nul 1tion ~ppeqt  to be the most promising area
4S a source of recults tait can stimulate 1 rapia ind efficient growth of
the sw ne 1ecustry hitlhon tht fi10ld protein and energy nutrition

descrve top pran L

13 Hanagoem n o s

he sceond linting {icteor to deveropment of
st Lne production Areas uct 1s building and equiprent design

use of
protein supplements and effect cf pro

essing and handling on the nutritive

value of 1mmgredient shpuld be y1un pecial attention

14 Intee tous p ristte wa soproductive discasces f swine should
receive 1 icriion for thewr 1ap 1tance will 1nercase when the indusery
expands

15 1L 1s eapected that with time the problems of nutrition and
manag; esent will dininish 1o rmportance and CIAT could then pive its
attention to penctics aud bre ding  yhysitolopy biromudical research, and

rore fundanental aspects of nutrition and management

Fruining

0 the toeview Tein stiongly sup,orts the plans fur training of

SCLenby L wd yrienltiural

wchnoloy tsts ¢ an important function of
¢l 3 ciuse of the er tical shortage of qualified people at all levels

of trun ny in amimal sciences throughout Latin America

we urge specilal

emphasts n this discipline

17 Giar L oatd male an cifort L

(wpand the opportunitias for

Latin ‘murticawt oot on wvanced training te the ih D level to prepare
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them for leadership 1n research It is recommended that opportunities
be worked our for young potential scientists to do part of their graduate
training in the bnited States and to return to CIAD for their thesis
research unde r the tropic il «avironment

1~ CLAL facalities and staff will provide unueuil opportunities
for training in Latin America of several Lypes of scienLists and
technicians 1o animil sciences The.e 1nclude advanced training in
research 1n-service tralning and shott courses Within 1 1tin America
CIAT can pliy a most effective 1ole 1n fostering the growth and development
of graduate schools wherc students can obtain advanced training initially
at the M S level and eventually o the Ph D in Animal Sciences This
will require strong disciplines 1n the basic sciences bprological and
phiys ¢1l 1 wecll a6 in Velerinary Sci nce  \gronony and other agricultural

digcip! e

Related Services and Functions

The Team believes that CIAL w:ill be called upon increasingly to
ive guldance and to make re?ommendations to 1nternational orxganizations
cengaged 1n assisting 1n impfg;xng all phases of agriculture We would
support Lhis role for CIAT for such unblased assistance is not now
availablc fo function in this capacity CIAT must guard against c¢lose
national alliances

The starf at CIA1 and the cooperating groups will all need certain
rclated servico: Thus we sujport the plans to establish a good
library bromet>»ical services competency 1n agricultural economics,

research records archives information duplicating 1llustrative and

photographic service aud a central farwmin, and maintenance operation
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FROFO 1D PRUNICE IN BIFL CALTLE BREI DINC

\EEcndl 1

A torsl cov herd of /30 Lo s would be ultimitelv provided for
In wdition th ruld bore jurr d bout P00 bulls, 1 00 heifer

repl woment Ml 43I0 steer 1 ociluti o far alout 0 260 wnimals

A) fror_*he crussbrecding dand genetic control herds, o total cow
nerd 3 507 cor 1o rocommended, 253 or the e tould be yrade 3 n
ortan orooand ! would b 1 adc € bu the cie strca torfors produced
would I avnnt rence for later wncorporation into thre  breed crosses

(sec put 1 of sropoced moti-g plan Tible 1 )

) boach ove 1 to bLe cro ~ud on tle test cows would be
reorre otk 1 by 1omanamum of o< hiil epv b would b tested
concurt ally, wih 2 bulls por bre o per yo ir

y Rmdomly sclected {rom (ach of the two control herds of cows
each ye v thcre would bes 125 cows to produce replacerments for the
control hoid IThe ¢ cowr vould be brod to ré;donly choscn bulls from
thear Hwn harl mite a *ondloclent popul itien > Tulls would be
maint o1 md a ating of 1 toachibed minal weuld be followed so
th t the Lit ¢nship v yald ' less than that i1n 2 randomly mated
popul tiun of th s 1 ¢ [v control herd woeld thus have a genctic
base con 1 tun of /13 cow of b brced Sm Mortincro and Zebu
(ippro 1 Ly oo b 10 ol vhiwed voul? be uscd for crossing o ich year
and cip bt L ten bulls o thefr vrced, appro wmitely half of whach

tould (o o1 0 v 1)
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1} Cruy bred Toarfors produced in the mitings woul b be retalned
untsl 1 ¢ro br ¢ row n d ol ihout 500 (owe 1o levnl pod The breeding
0of these cow would be ~uch 1ty te t th coml ining 1bilitre, of

third brecd 10 cros es nd pirticulwrly  { m asurine the usefulness

of the vari1s  coabinations ol first cross «»n  1u the l1eel herd 't
the end oi ) geon I I e v tin wit 11 pyaybably | tocmed from
promi o wmil o our oyt re  brolb b

+) Indeponde itly of tie ibove ami'l herd of 60 iter buffalo

should be ¢stbly he t for study 35 1 potentril beef nimal for the area

B8) "hc development obf gencticilly inproved stocks of 3 breeds It

i sugge tod rhat the S m ol rtanero  4bu nd yre more breed be chosen

for the lenp taime scicction ma inhred 'ine e lopment studies The

br e¢ls should have indication of hush 11 ptawbilaty to the rcea and
yet repr oot diverse jenctic orr Lus (o ¢ 1 ting plns, Tible 2)

Iy tio popul st of hipghly o ctwd cattle 600 cew  and
Hy sar o1ld be used within each of the br ¢ | Iubrecding would Do

held lTou  sclo_tion pre sures sould be increcscd throigh the use of A T *
600 cows would produce appr~ imately 2,0 pull colves per yoir - a

pumbcr vhich  hiould pive an opportunity to incre ise sclection pressure
vrth A1 wout 53/ over thit po<sible with nitural bredding Beyond
this the owmnintching returns make he tvier scolection pressure very costly

About 14 Luils including tho-e used 1n A I would be used annually

within the ] 1rec wn s election herd This would mike 1t possible to
keep dnhr  dan i rovombly Tow lov 1 oder nany gonear tions
Fvenr vt AL o flcetdive noole jorulstion oal i noe tall

below 8 Cenctic md cconomee par m ters would be extracted a  early

*Artifici1al Inseminition
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L oposstl] md o ypropri sk wlection proo oo v by ad

=) 1800 adtitaonad cous tould bhe llowateo to the development

ot 60 sin e si1rc nbrod lines Fhe vould jrobaibly be of the three
bricd  used an the by ¢leeredl poy Iatron fut since the results
f anl red i o it ol oty i ccuht b ocomp v v with th
control oo v & ) atoa 1l I ot mou-tnlr 1 popultion,,
1t hould not bo on t, wvvento ol 0 ttotiict the ltuipes to those
breods In t ¢ S ome oL tiw Ines becor ~ candidates for culling
1 anfeormtio v th a1 fulnp T cro 11 becores  sn1lable

mtroduction of bl hoel ot promising s2tie brovds 1 replacements

for culic 11w 1 b ocon 1de ed

23 s Fu purler o bBreel worthy o testing in the control

nd crosshred noere bogns te i e th s¢ ontrol mé  rossbred
noal wll oty uor o toyry oy tostin b 1res from
t} O O T T Y 2 S B SO B 1 Trem th nbro 1 ban
ome ot vy shyod produced chiroush the yoars ¢ noprovide o
tar  _en pool ‘fror D1y n  br ¢d or riues corld be developed
-~
() uticipited Recults
Fithan o1 v oars 1L weula be 2 ted t!] t there would have
ol ot urf v Upor o ICH Lo ctve s usdclul ecr stock for
racn s che ot Proouc 1, T of tin rmir. th: t-opics and
ube p AN fprovencat could peor purdly disper ed through
il I i e ot osar duw o pull toeem th proegrom
(LTI 1t b ty o0 vl I}ll! T S | crn o the 10t
) wut L, I bto u o Haon 1 vttt uch 3

woe lr oryote L ) en Yk tov r t  of chirae it 1.



moayfold thit carrently tikaing pl Futther the chwges re
cunuls 1ve nd pormimont uvat counter «licbion occurs

It woul i ntic1, 1itcd thit tne scrcening ol new germ plasm
and 1t acc 21 the hybridi 1y woull result in more drmntac
LIpTOY L D! ntrculaivly an e b o reproiuwe v rtate mnd lowered
aort bty oot

D) nticipited rate of retuin on resc irch investiwnt

It vould we nt1l 1pited taat this tould pe muci higher than

the (stinite 1ede by Shults 1or agricultural rescorceh in the
U s thy toull 1o duc to the o wmt mnuil cost f{or thte operational
f erbrtre o oan aeer wh <t Ll nos, where Land ind ldabor costs

for ¢ ttlr production 1 ¢ | robabiv currently among the louvest cost

cittleyrovcine arcas an faw world The costs ot scientists would

Te no re dcer thm for oth v o s o1 roscarch t rha) th gieatest
rtgntly i byt e Y ve oty the v 1t n vy lamd and
1ooct ibed missive segrart ol the conemy of Golombia ind other

L tain merican countrics that stems {rom the bcef industry The

1

rcquire ! eler nts oftame and si1 ¢ of facility keep this 1r a of

researchr 1ativ 1y uncretdea con rdering 1t potentil contribution
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T ble 1
Mating program for the First lnree Yedrs - Crosshreds and Controls

Year 1 Year 2 ear 3 Year &
Breeds 0. Bulls* Sin M ebu S M ebu S «bu
pulls Identity Low. Covs Bulis Cov o Cows Bulls Cows LO+5 gu'l
~m > r 1"e-o
Contros 1,0, s © 10 15 le Ly-
120 J 1790 U J 0
R&§, 9 13 16,17 2 RO
_pu
Lorctro’ 1 -, 3 8,8 1) 12 e 24023 2,
0 100 0 100 } 1
S 910 _ Lo 16,17 27 23 Z. 32 31
+TOos%0L™
f -
frinarc 1 13 12 13 12 o) L7 17 ustraelian !
P 12 13 / ¥32 '3 o i. i3 Shorthorne
Balines 1 13 12 3 L i2 p L P2 1
- 12 13 - 12 i3 ¢ 2 1?7 se¢f -5 teor
Bonsniere A 13 12 3 L3 1. - L -« woran !
? 12 n 13 4 12 13 14 13
2 [
Bro.m 1 1l 13 12 J 13 12 2 1. 1. Briingus 1
2 12 13 4 re 13 3 12 13
Chiana 1 , 13 13 . 3 L 5 13 12 Santa .
12 12 4 2 13 12 V. Corxtrulis
Sahival
1 L . 13 | 3 13 12 3 13} 12 simenthel 1
2 12 13 & 12 i3 a 12 13

Use a 1. if possibl
of thelr OWnpbreed e forthe first 75 days of the breeding season after which cows woiald be bred naturally to bulls
** Beginr in the f
the te:tgcows ¢ fourth year crossbred females wo uld be 1 ncluded These would ce built up to make upl/3 of

I

i~

£9
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T-ble 7
Mit1 1 lrograms fot M s (Tcetion derds md for
"ppred Lincs
My e S lection Bulls 14
o 0 lintine ro L brd o (ouv 600 L
Infrod Hor e Vo Bull 1 Cows 30
in 7 ?
Line 20 20 !
M1 ol ot hulls la
(« hu . et { ows 600
inbred word Tine 1 bull 1 Cows 30
Tine © " !
Line 20 20
breod Repe it programs o indaicated 1bov

t

ppro sntely HL/7 of the co in the ma s -l ctron werds would be bred
to the b st bully The temaiader would be bred naturaslly to the 10
best youny bulls ¢xh verr  Hold the relationship between males as low
T possiblc tor the fir L {ive yers sclect on weanun, woight
Duaran th twme develor clect ton 1mwle fun i 2t th  breeds
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A} PENDIX 1
Places Visited Lontacls Made Fxauples of work and facilities
observed
COLUMBIA
CTAL - Rock Teller Jonudatyn

K dauh Associate Jocal Driector

o Raun Animal Scirentist Director Animal sc ences Program (ICA)
H Maner Director, National Swine Program (ICA)Y

D Robherts Veterinary Pathologist (ICA)

tn =

Ford Foundation

James Plakico, Represcntative

National I'nivercoityv, Bogota

Faculty of Veterinaty hedicine and Aniwal Husbandry

Ricardoe Sandino Dean
LIm T A

Luslivo Ihintique Acting birecton
1t uken7ie Rocketeller loundation

Rese irch and training laboratory - diagnosis function research on
arthropod viruses hemaparasites Veneruelan equine encephalomyelitis,

[N

Tibaitata - 1CA = #

Canuto Cardona iirector
taiw  vorales Pineda Amimal Husbandman (Dairv)
[vis O waldo Acosta Asst  Director Dairy Progiram

Nutrition ard physiology laboiatory
dolstern darry hord

Swine Br edany and research herd
Steer feedin, trials

win  foeding cxperinents

i Hbron trtaka o torapet (abueg)

Looprotllactico

® VYaserna Teckrie1l Director



0b
Fe nan -3t (ereral 4 irctorc
b, Ld 1n v o jrolution

Medeblan

ochoo]l of Agropol 7 (Nitl  University) Jep £ o1 An Husbandry

Migucl Hernand L an
Jm for owda M ToAn ot
liv taock t o {
o O R Y I S R S R S VA U BN BT I GRS T I C A 3 dy vy 4w
iulro Os i
Cereté - (luripa 1) - L

Alfredo Serr-ro  Directot in fharke
Dari. onzile Di ry fropram
Jriue Verp v deaf brosvawm

Lrosshiecain (Lle % '] tons)

Crosoireed.n, (eetu x lov o)

Grazin, tri s

fastule prouu tron

5114, ¢ prodiction

dlyy bt sver Chaso md Turls Lt ~av to amiml diseases in Central
Ames: v Doserv ¢ plant tror o1 hamwmamr o oad o1 ol

INCRAT (factirty Jer peed exports) Ratiwel ver atr hot
INPUGAM « lunicr a' slaughter house)
CITEILO (M tk coop ) br Hettinga Mar, r

Palmira 1"

jutian Buirtrago owifdk Program -
dor c10 Ayala Be 1t Cattle vo rau
trncsto huerta hair, Lattle Pro ~w

Atnu cad xpts
541N Mo fldos e ninera’ oxpt
wet d dry tecding trials

Beet (atrtle - Lot vs solghum 8111w

t te 1 lo dan P rur expls - bctitional ve continuous graizing
Mc Tnis i cottond od upplements

e 4ty Manqdpcment [ jetiment - coits 3f teading

Eviluitron ot traple sl pivsses
Call raising .xpts

{ommere1:l swine £ feediny cachaza (lv-, racuct of cane sugar refining)

‘L y 1t 1w o drd ot oviort Sar vy} b Agroncm )
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Urisrsity or vall | (a1l

40 thirtan Dir ctor of Viwologists
tuy I Haves ‘'ockefeller Foundation

£L010510al orientation of varuses

Well-trawned dedicated faculty with stion biological science
departments

Relationship with Nat® I Univ for graduate studv in A,r Eng and
Ay ry bcon

fa JinertLel - A

Focion Gonsilic Aninal Nusbandwan

L~0ssbreediy  Program {5an Martiners » cebu)
( San liartinerc x Lharolais)
Fxpt on cariving capacity of different grasses

Foocril v o mincrals on pastuic
TIv ht over jart ot |lanos
vt Lted paen 11 Tinil - fattenin Cattie on pasture
forage plots mncral suppilenent  traal
ECUADOR
INIAY
I tbian Fortalin ihrector - (en rai

santa {ata'ina

duardo Hervas Swine Iropram 4
wine keediny, Lxpt liolasses
ntch Darry Traiuning Genter - Several kings oL trainees

1} tam Myrs aond foreman (6mo )
2) Young farmers
3} Vetewinarians {4 wk )

£33

santo Down y, o

V.ctor Napoies, Director
Alronso C1lles, bwine Prograi
Hector Glavijo, Svine Propram

Aftrcan 01l 1alm

Milv/e plroub L1on profran

Lorase coll ction - 1’0 varwctwe 3 of rigsci (5 or b good ones)
Sw e .vplL  with P

Paciendd om ntonia

Large herd 7 409 of ciwollo cattle al.o purebrud Charolais, Angus and
cbu Ver jood wma; mwnt nd escellent pistmes 757 calf crop

fo o1l e v
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Pichiling ue

Enrique Ampuero, Director
Fausto Cevallos Pastures and forages

Forige and pastures - uxcellent collection of ,1138es

Crosses of Criollos x (banta Gertrudis, Zelu and Brangus) on pasture

Producing 1000 lb plus steers at vrs of ag. on pasture glone, no
supplement except s2lt 93/ calf crop in cow berds

bBRAZI1

Gentro Panamericane de kFicbhbr Aftosa -

Larles A Palacioos birector
Mario Femandez Technical Director

Training Center
Diagnosis

Reseaxen

Technical Assistance

Escritorio dc Pesquisas e kxperumentacac (LPF)

Ayrton Zanon Director
R I Buller, Director of Reseirch 1Rl Rescarch Ingtitute
Alvaro Barcellos Fagundes gpember of CIAT Board of Trustees

belo Horizonte

Vicousa

Veterinary Fraculty - lose dc Alencar (Carneiro Viana, Dean
12 member ot Aniwil lusbandrv Faculty

Fdson Potsche Mapalhaes, Rector

Geraldo Martins Chaves, Director, School of Agriculture
Claff Spies Chief of Party Purdue

Joaqufin Campos, Head An Science

Jose A Gomide Director of Rescarch

Agricultural Unmiversitv of the state of Minas (erais
Turduc University - AL contract prog,iam
Wy priduate proj rams
Pasture expts - fertilization rcsponses (K)
Crossbreediny, dairy cattle (Holstein x Zebu)

(Git)

Estacao t¢pciimental de Ubceraba, Uberaiba

Lreyoric Flas s Apvonomf st
fnrides Fitewve d 5 Pows Director

fconomics of milk production (wiik producing strain ot Gir)
fertormance £ ting ‘vt ains)
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“oun  Pasture cxpte with 1kI
Freellent forage «ollcction

Yegional Aftosa laborator,

IRl Training Cenfer - Matao

Farcos ( lerciry Ditectur

ltans otcenmeyer  Ansmal hutrition

sutien Rein Information and Loordination
lule Irietas, Suils

Tochiuke Tanaka Horticulturc

Intensiv. ¢>irsce - 2 c1cy ,e1r 5% mos  wn length

1) InglL h

b)Y Teeh work

ey Subgjoct matt

Otner hort co s o

(razing tritls cat teri l4 s riseco
common v~ Taiwan Pangola

Silage expt -~ 2 daifferent con. mixtures

Nova Odessa
{TRI Coop with State
Ministy, or Agr )

Guraldo Letu aa Rochr Lbarec tor ot Lenter
rszwn:l Martinolla  Pasture Prowrcam
1" solmeider Anamil sutritronist TR1- AID

Mu.riolon research) center

({1 5 work cuop with Filacicaba)
travsing tvitle - herght of Lrazing
Yield trial of grasses

wit = Upigae ’ comm

B-lem ‘

Federal otation (IPLAN) =

Alfonso Wisnievski Director
Iranuel Setrac Agrononist
C “oleman TRI Veterinarian

Lrossbhreceding Jeir oy x Red Sindhi

tat 1 butialo berd for wilk production {(diffcrunt breeds)
(stress tropicnl conditions)

fory ¢ coliection - species comparisons

sti1 ¢ of cutten

fertilr-er r1esponses

51wl ited jrasang

Major Tisn spirimenl to cowpire ¢ p118S spued o

Forne » oop productiom yrain rop
Industir 1 Ccrops
atarch ¢ oys (ruca)



School of Afronomy »f tine Mimistry

Maracqz

VENEZUELA
GClaudio Cnicco Chief An Prod L tion
v fodisco An Nutration

(entro de Tnvestigaciones Apronomicas (An Prod Section)
(Review of work in progress at several stations)

10

Cxpt - &4 plines of Nutrtion (fconomics» of milk production)

Facultad de Agronomi

flanmirc ]l Benersra Dean

Mutrition 1eaching and Research Center
Animal Husbandry Institute
LXpt on protein and energy levels
Breeding herds
Holstern dairv cattle,
Brown swi1ss Dairy cattle swine and sheep

Facultad de (iencias Veterinarias

Felix lrrzabal Dean
Drcter Plasse Animal Breedin
Nelson Marques

Facultad de Investigacioneg Veterinarias

( irlos kduardo Leon R Sub-lhrectol
jum Montilly

Carlos Quiroz, Ioultry Lab

Aftosa vaccine Produc tion
Dragnostic Laboratory

Lstacion Lxperimental de los Llanos (Calabozo)

Diece r Plasse

Lrossbreceding criollos 2 types to Zebu , Santa Gertrudis
Red Polled

Br Swiss

Planning expt s with rice brs«products

kxeellent 1ithoratedes for  hemical work

Charolais
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Centro de Rucria san Carlos' (breeding station of MAC)

Breeding herds of Gir and Nellore cattle - good records
Good Pasturces - Pangola Jaragua

La Herrefa, L1 Aparicién (private farm)

L Cifum

Fictd Appllcdation of performance testing in debu cattle
{guod envitonment conditions)

Hacienda Palo Gordo, Acariqua

Frark Lowry, Fanager
Grade Santa t(ertrudis Herd - grading up from Criolle
Milking atrains
Excellente pastures well managed famm
Swine Farms

Three comnmercial farms (2 absentee owners) - Varying degreea of management

Hacienda Punta larga (near Maricay)

Grade holsteia dalry hexd ot alout 300 head for commreial milk production
Buys rep)cement ho breediny program

seminar

- Discussion with representatives from several educational and

rescarch institutions
1



