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Near Nr Cuomings,

T have plansure in foermallr transmittin~ to won tha report of the first TAC
fminquennial Review of OTAT, A1l Pamal members wers vary eongeions of the heswrr admind ge
rrative responsitilisr whish TAC had »laced on them, The subatitutien of tharenrsh
Sringuernmial Reviews for the more Trequenit visitations previously carrvied ont W donors
g arread by O0TAR in ewier f0 secure more rtaff time for uninterrupted research effort.
Thig places upon the Heview Prnel heavy resgponsibilities tn ensure for donors » critical
nasenament s 1o whetker their funde are beinp 0317 need for the purnones agrsed by COTAR,

£t CIAT, the Mirector, staff and Board of Trastees are faced with a task of
formidable scope and ecomplexity in research for the svpport of nationnl developments of
ford praducstion in &0 wast and varied a repmion,

The persistenrs of so much agrirmitural and nrhan poverty in & continent with
surh axiengive untapped resources presents a challenme, not only to secience, but also to
anonomic, social and nolitiacal gkills. Tn the Tirsgt few yesrs the CTAT nrosram attempted
te conrnentrate directlv on the detailed problems of small farmers and was ahle to demong—
trate many wars in which their agriculiural technigues could bhe improved., This program,
however, proved imnossible to forus at a level whicrh wonld initiate maior improvements in
the food production of the region. - The Trustess have therefore undertaken a majior rew
argsanisation over the past three rears, The Reviey Panel wms well-=timed, in that we
vigited CIAT at the stage when 2 new nrogram was pathering momentum under a new Director.
We are rlad to he able to assure TAC that the reorpanisation has bhesn secoessful and that
the nrogram is now addressed to targets which will have 2 major impact on the agricultural
nrogperity of tropical Latin America, while the wheole Center, rather than a gpecial prouo
within it, iz concerned that the small farmer should benefit from these advancesn,

In our visite to fi2ld work in Brazil, Colombia and Guatemala, we received much
courtesy and hospitality from the Governments and national research organisations of these
countries, We were encourared by the joint research programs and the evidence of close
cooperation betwsen CIAT and national research staff which we observed in all three
coumtries,

Dr Nickel and his staff made thorousgh preparations for cur visit and cooperated
most constructively in our enguiries. 1 am most grateful for the help and hospitaility
which we received,

A

Dr Ralph ¥W. Cummings

Chairman

Technical Advigory Commitites to the
Gonsultative Croup on Tnternational
Apricultural Regearch

812 Hogemont Avenus

Raleigh, Worth Carolina PT7HOT

.5,4,
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Dr Ralph ¥. Cummings, Chairman, TAC/contd. 2.

Pinally, T can assures you that the Review Pamel worked hard and conscientiously
and were supporied by exvert organisation from our member-secretary, Mr Philippe Mahler,
We were therefore able tn complete the draft report in +time for disousesion with the
Diractor and his senior gtaff and with the Chairman of the Program Committee of the Board

of Trustees on the Tinal day of our wisit,

Having nov experienced both the TBRI and CIAT Quinquennisl Reviews, I would
strongly recommend to TAC that preliminery visits by the Review Panel to the developing
countriee most concerned with a Genter's output, and discuseion of the draft report with
the Dirscior and with at lesast some merbers of the Board of Trustees, should be standard .

rracedures in TAC reviews.

Yourm sinceyely,

Charles Pereira
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1.

§T OF THE QUINQUENNIAL REVIEW PANEL 70 C

April 14 - 29, 1977

L. INTRODUCTION

At its fifth mesting, in July 1973, the Consultative Group on International Agricul-

tural Ressarch (CGIAR) saw the need to assess the overall smoientific quality and effective—

mess of the work being carried out by the Internatiomal Agricultural Ressarch Ceéntres

{IaRCe), A Sub~Committse on Review Procedures was established and reported to the COIAR in

Rovember 1973, Further to the deliberations of the COIAR, the revised vreport of the Sub-

Qommittes made the following recommepdatioms to the CGIAR and to its Technical Advieory

Committee {TAC):

“The (G needs pericdic indepsndent externsal ansessment of the overall
soiantific quality snd effectivenens of ecach conter, amd of the comtinuing need
for its work, with apscial essphasie tm tha need to snsure¢ that activities are
not continwd longer than nevessary, and that activities of lower priority are
replaced by those of higher priority. Such assessments are not appropriste on
an annual basis, but should be scheduled no lese fraguently than every five
years, Such asssessents aré sgually needsd by the Centers themselves, and it is
the practice of the Centers to organize them (sometimes separately for major
segmentn of the research programme, rather than for a Center as a whole), The
G looks to tha TAC t0 assure that suwch periodic extermal assessments are made;
it would seem feasille for the TAC to meet its responsibilities in most cases
by: (1) assuring itself that the Center's assessment prooess is adequate, and;
(2) participating in the Center's assesmment process by mutual agreement with
the Center's Director, If the TAD considers it necessary, it can lay on a
gpecial assessment procens separats from that organized by the Center for its
own purpoeses, ’

“We recommend that: (1) the TAC and the Centers develop an agreed
forward schedule arnd agresd standards ard methods for conducting suwh perisdic
external scientific assesmments; (2) the TAC adopt a regular procedure for
participating in such assessmente, reviewing their results, making any inde-
pendent assesamenis 1t may consider necessary, and reporting its julgement to
the CO",

The MAJ accapted this mandate on the following general terms of yefersnce:

"On behalf of the Consultative Group, to assess the quality and value
of the ssientific program of the Cenbters in order to assure the Consultstive
Group members that the operationwbeing funded are baing carried out in lire
with declared policiss and to the full international standard e¥pected,

*It is hoped that the review will inter alia =zasist the International
Centers themselves in plaoning their programs and ensuring the validity of
the research priorities recopnized by the Boards of the Jonters”,
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3, TAC also charged the Seoretariat to draw up a sohedule for such review and to prepare
draft Ternz of Reference for the review missions, The Review Migsion to IKRI was carried
out in late 1975, that to CIMMYT in Spring 1976, and that to CIP in Autumn 1976, CIAT was
then selected as the fourth Centre to be reviewed and the Terms of Reference for the Review

Mission, after consuliation with the Director General of CIAY, were finalired as follows:

Terms of Referemce of the Quinguennial Review of CIAT

in pursuance of the main objective, defined above, the Mission was requested to give
particular attention to the following aspecta of the work of the Centre:

n{i) The results of past research and training progrems at the Center and the usge
to which the results have been {or are plavmed to be) put;

(ii) the relevance, scope, content and objectives of the present and plammed
programs of research at the Center in relation to (a) the broad mandate of
the Center, and {b) the immediate and long~term needs for increased food
supplies globally, and to advies on the fulure composition and balance of
the program of research;

(iii) the current conference ard training programs being undertaken or plammsd by
the Center and the factors affecting the use of trainses by the recipient

. ooruntrxes onece thair trmning has been completed;

{iv) the effectivensss of the work comdweted under the information service and
outraseh programs of the Center, and its impaoct on recipient cowntries;

{v) the expenditures of the Cenmter in relation to the quantity, nature and
quality of ite research and training programs;

(vi) the adequacy of the resgources available to implement the programs of research
argl training recommended above;

{vii} the cometraints whioch may be hindering the achievement of the Cenmter's
objectives, and possible means of reducing or eliminating such comstraints;

{viii} the effectiveness of coordination of mctivities at the Center, both in
ragpact of intsrnal comsistency and balance of progran slements, and in
partioular with reference to its linkages with other national amd inter-
national organiszations.”

4. "On the basis of its review, the WNission will report to the Chairman of TAC its
views on the need for any changes in the basic objectives or orientation of the Center's
program elements, and on means of improving the efficiency of cperations, and will make
proposals for overcoming any constraints idemtified wnder item {vii), While the Mission

should feel free to make any chservations or recommendations it wishes, it must be olearly

understood that the Mission cammot commit the gponsoring organirzation vwiz, the Bﬁl&ﬁ/‘t‘w."
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Se The preparations for the Quinguennial Review were conducted in clowe cooperation with
+he Dipector-General of CIAT who was consulted on the composition of the Neview Panel, the
1ist of major questions %0 be addressed by the Review and the programse, TAC and Consulta~
{ive Oroup membera received progress reports on these prepargtions a;t the 14th and 15th
meetings of TAC, In adiition, donors to CIAT were invited to comment on the terms of re-
ference, Frior to starting the Review, the Panel members received from CIAT and from the

TAC Ssoretariat a number of documents, which are listed in Amnex III.

6. The Review Panel was first divided into two groups which vis;ited gome of the TIAT
out reach sotivities before assembling at CIAT headquarters, Palmira, on 1Tth spril, 1977.
Opne group examined GIAT/IG’I*& cocperative gotivities in fuatemala, Ancther group went to
Brazil and visited EMBRAPA headquarters at Brasilias awd the Campo Cerrado Station, This
group then spent a day at Carimagua in the Llanos Orientales of Colombia, visiting 0IAT/

ICA cooperative astivitiesin the field of pastures and beef produstion research,

7. The Review Panel spent the first week at CIAT headquarters, listening to the pre-

sentations of the activities and programmes and visiting the experimenial fields, laboratories

avyl other facilities of the Centre, During this week, the FPanel also visited several sites
at which CIAT is conducting experiments and trials at Santander de Guilichao, Popaydn and
Caiecedonia., 'Ths presentation and the field vipits provided smple opportunity to the

Review Pansl Members for discussion with the reseasrch staff of CIAT at all levels,

8, The second week at CIAT headquarters was mostly devoted to writing and discussing
the meveral drafts of the report and to sxamining some oritical issuss further with the
Direotor—Gensral and the staff,  On the last day the Panel met with the Director-
Jeneral and with the Senior Siaff, as well as with the Chairman of the CIAT Programme Com=
mittee. The broal comelusions of the Heview Panel were presented by its Chairman, and the
reactions of the Direstor-Gemsral of CIAT and his ataff as well as those of the Chalrman

of the Programme Commities were noted.

g, The composition of the Review Team, and its itinerary and programme schedule,

are given in Armmexes I and I1 respectively,

e S e



II, GIAT AS AN INTERNATIONAL RESEARCH AND THAIRIRG CENTHE

A, THE MANDATE AND TPS IFNTERPRETATION
10, In its description of the mandates of the International Centres, the Comsultative
Group allots to CIAT a very broad task: "CIAT has the osbjoctive of improving agriculture

in the lowland humid tropics, especially in Latin America" (CGIAR, N.Y., 1976).

11. From its establishment in 1967, the Board of Trustess interpreted this mardate as
"To accelerate agricultural economic development and increase agricwltural productiom and
produstivity of the tropice to improve the dieta and welfare of the people of the worid,”
These terms remained unaltered until 1977, while the Board progressively evolved its

programme policy,

12, Thege objectives have been pursusd through major research and development programmes
over the main food crops of the region, cassave and fisld beans, and through cooperative
programmasg with IRRI on rice and with CIMMYT on maigze, Animal production programmes in
beef cattle and in swine were also launched,and in 1973 there was added & Small Farn Systems
Frogramme, The crop improvement programmes followed the successful principles of both IRRI
and CIMMYT, but the animal and small-farms programmes departed from this pattern, to seek
broader and iess specific objestives, CIAT thus became unigque among the International

Centres by having research programmes on both crops and livestoex,

13, Sinoe the early 1570s there has been a complete move away from a disc.plinary-based
programme to a conmodity-based multidisciplinary team appreoach emphasi%ing production

systems,

14, Al)l of CIAT's proprammes have been subject to frequent and intensive review, both
internally, by the Programme Commitiee on behalf of the Board of Trusiees, and by externgl
review teams, There as been a particularly heavy pressure of external review activities

on DIAT's programmes, In 1974yan external review conducted by IDRC stulied the Swine
Programme. An international advieory committes for the Bean Programme met first in 1975 and
again in December 1976; it proposes to mest anmually "io review progrese..,.....asd comment

upon 1ta appropriatensss for bean research in Latin America,®



e

15, An external review team studied the Beef Production Systems Progranmne in May 1973, and ;

axternal consultants aseisted in a review by the Board of Trustees which approved proposals

o

for a radical revision of the Besf Programme in 1976,
16, The (assava Research Programme has had five reviews by the Cassava Adviaory Committes,
the latest in 1975.

17. Tn April 1975 a two-day workshop on the Small Farm Systems Programue wae followed up
by a four—man Task Force which led the Director-General to recommend to the Board of Trugtess

that the programme be ierminated. This action dic’g not imply a diminished attention to small

s et

farms but, in the words of Dr. Wickel, wis intended: *to ensure that the job of develaping
and validating technology for the small farmer, and ooncern for improving the welfare of
the poor, users and conswmers alike, will be a job, not of a special team, but of every

member of staff,"

18, By agreement with the Director-General, the TAC Quinquenmial Review Team integrated i
into ity proossdings a review of Farming Systems Ressarch by an independent "Siripe

Review" team which is to vieit four of the Centres,

149, Az a resuli of the very su'iaeé;arr&ial reorganization of the work on both beef produs—
tion and small farem systems, the TAC Review Panel found a great deal of new work at an early
gtage of implementation, With the Director-fensral and two Asscoiate Director—{enerals all
appointed within the last two years, and with several new senior staff, there was a very

gt rong atmosphare of change,

20, The Panel wished to record its impression that the Centre has benefited substantially

from the reorganizetion snd that there is a oconvimoing sense of purpose in the way the re-

viged programmes sre being wndertsken,

21, The interpretation of the very broad msndate of CIAT has thus been effectively
clarifisd and redefined. The Heview Team believes that this Centre must now be given the

opportmity to setitls down and make wminterrupted progress,

22, Attention ie drawn to the time, effort and resovurces which have already been expended

in the review of CIAT programmes; also to the recommendatione of the Bell Committee “that the



TAC Ouinguermial Review should be used by the Consultative Group, by the two Secretariats
and by donors, so that interruptions of produstive research work may become less frequermnt,

and the time and energies of sanior staff may be less ercded by over—fraquent reviews.



B STRATEZGY (F RBSEARCH

23, Within the wide range of subjects which could be covered by its mandate, CIAT has
oconcentrated on the efficisent use of well-establisghed methods for the improvement af‘ erop
production technologies in the main food ¢rops of Latin America, In crops alone, CIAT
has alyesdy uwdertaken z heavy workload by initiating major programmes on cassava and on
beans, and by adapting to the region end setively promoting advances in the technologies
of production of rice and of maize as developed by IRRI and CIMMYT. A& major crop lmprove—
ment programme in forage legumes and grasses also provides the foundation of the Beef
Program, The internstional and inter-centre aspects of this strategy are considered in

gestions € and D helow,

24. The initial strategy in the field of animal production was less sharply focused,
The programmes assessad the constraints on production applied by disease, by nutritiom and
by management at the small-farm lavel, 7Technologies for the overcoming of these limiting

fastors were studied for low levels of purchased inpute,

254 puring the first five years of experience, a valuable apnessment was achieved of
the incidence znd the economic impaot of siresses from disease, nutrition and management
factors, In Loth tesf cattle and swine the major constraint ig now considered 4o ¢ that
of nutritional stress, The programmes have therefore been redefined with sharper focusing
on pasture production and ﬁeof cattle managemant and on the better nutrition and hus~
bandry of swine, The main orientation of (IAT to the objsstive of helping low-income

produsérs and consumera remains parsmount,

26, The Review Panel endorses these changes in emphasia, Concern that the cattle
health and managemeni aspecte might receive inadaquate attention wse assuaged by informa-
tion about & new major programme. of disease prevention stulies whioch was in process of
negotiation, finenced independantly of the Beef Frodustion Programiie but tc be carried out
in close ctoperation with it, Pasture sssessment and herd management studies are included

ag a strong component of the Besf Production Programsme ag discusped in Chapter IV A,

7. Finally the overall aim of CIAT's research polioy must be considered, The Consul-

tetive Oroup has firmly declared that "the highest priority must be given to achieving



a marked increase in food production in the lesas developsd countries themselves ...c..eevs
The research and training progz-ams'apqn%x‘cd by the Group seek tc arm the develeping
countries with superior varieties of sssential orops and improved sygtems for ths produc-
tion of food plants and animals ,..., Productive agriculture is both an sconomic and &
bhupanitarian imperative in the developing world, The rural sector must generate savings
and production to move development forwspd: It must overcome the hunger and walmutrition

that are the familiar lot of poor peopls everywhere" (GGIAR, W,Y,, 1976).

28, In its orop development programmes, CIAT is unequivocally working on the lines laid
down by the Consultative Group, In the programme for teef production, however, CIAT has
addressed its main effort purposefully to the largest wdeveloped lard resource of Latin
smerica, the infertile, highly acid soils of the savammahm. With growing populations and
increasing density of settlement in the existing agricultural areas, some 300 million exirs
heotares can be brought into produstive use Dy the creation of new technologiea which are
woll within the scientific capacity of CILAT and of the national institutes working in
sopperation with GIAT, Thece vast savarmahs, the "oerrado” of Brazil and “ilanes” of
golombia, Venezueiuw and mimilar lands in Pern, Bolivia and other fropical countriss in
Latin America, have ths immenss advantage of a fairly reliable rainfall of over 1,000 mm
in a well-defined wel zenson, with a dry season of up to¢ six mopths, They are sharacter—
ized by the low fertility of Pallic" soils (leached acid soils with high levelas of ax—

changeable aluminium),

2Y. Improved varieties of pasture grasses, forage legumes and food ¢rops, especially
casava, beans and upland rice, selscted for tolerance t¢ allic soils and for productivity
with a minimum of purchased inputs, gre scale-neuirsl in their application and will permit

maior food preduction increases and the cpening up of large areas for farming settlement,

10, It mugt be emphasirzed, however, that in agriculture everywhere plants cannot

flourish without an essential supply of mineral nutrients, Witrogen can be won from the
air by legumes associated with nitrogen-fixing soil bacteria, and technologies to improve
thig are in hand, Purchased inputs of phosphorus, saloiuwn, magnseivn, sulphur and cother

alaments can be reduced by good agriculiural techniques, But can nevar be eliminated if a
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cropping system is to be maintained and substential yields of produse conmtaining these
elements are 16 ba aold off the farm, Bome form of agriculfural credit and supply organiza-
tion, essentially a rols for national govermment institutions, is therefore implicit for
inoreased food output, Apart from nuirients there are, of course, other institutionsl

constraints, of which, in Latin America, land tenmure is of particular importance,

31, Thers are many wmore fertile areas of Latin America whiob are already produsing crops
ard livestook., If CIAT were to concentrate on these areaz, the initial response in agri-~
cultural output would be more immediaste than can be expected from the savarmahs . The more
fertile areas, however, already include examples of alvanced technology developed by pri~
vate enterprise and by npational institutions with both bilateral and multilateral support,
Ppevelopment of these fertile areas is clearly within the capacities of national governments
if }:haay make good use of the halp alrealdy available to them, As an Internatiomal Centre
with world-wide support, CIAT is undertaking the more difficult long-ters sclentific amu
practical task of developing technologies for a major new agricultural rescurcs ito meot

future inoreases in the food requirements of Latin America. The Eeview Panel andorses thin

stratepgy,
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g. TRAINING STRATECGY

32, An sssential slement of OIAT's overall strategy is its training programme, Via this
programme a cadre of professionale with special competence in CIAT's commodities is being
built up, in partisular throughout the American tropics, 48 was strongly evident from the
review Panel's vigits to Juastemals and Brazil, these trainees srs highly regarxded snd con-
astitute & moct important link for CIAT ir its technoleogy testing and iransfer activities,
dithout such contacts familiar with GIAT's research and technology development, it would be
far more difficult for CIAT both to liaise with national institutions and te be confident

of fruitful coopsration,
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B, COUPERATION WITH WATIONAL PROGRAMMES

33, CIAT has a vigorous "outreach® policy, now designated as "International Cocperation®;
it is baped on links with national institutions for both the transfer of techpology and
joint studiss for its improvement, as well as the provision of feadbaock on country needs,
World-wide networks are being established for the fisld testing of cassava, bean and forage
varietiss, together with regional networks for rice and maize variety trials {organized in
sooperation uith IRRI and CEIMMYP). These networks of field tests are assisted by station-
ing trained staff in the collaborating countries. At present nine such staff are in post,
two of tham supported by Core funds and seven by special funding., Propossls are undar
digoussion to douwble this number and to serve at:idititmal comtries or regions in 1978 if
funding can be arranged,

3. The Review Panal was able to assess examples of thepse relationships at firat hand,
Four of ito members, Messrs,Thurzton, Robles, Rogers and Mahler, visited Guatemala where
OIAT hae resident staff invelved directly in an institution-building role with the Instituto
de Ciencia y Tecnologia (ICTA); CIAT and CIMMYT both train instrustors for ICTA and supply
muchk of the technelogy and information to be taught, The Review Panel considered that CIAT
was giving dscisive assistance, which was highly appreciated by Guatemala, t¢ a rice and
bean programme of rather mmigwe interest, The technologies used were borrowed directly
frow the TARCa and fros other sowrces of help, and were validated by diyect tests in the
farmera' fields, In Guatemala,scientific staff are few in nwmber and chenge posts fre-

gquently. Training is therefore of the grestest importarwe and is highly appreciated,

5. In twoe other countries, Brazil and Colombia, another group of Heview Panel members,
Mesars,Dillon, Hutton, MoCosker, Ortiz, Mendez, Poreira and Weniger, were able to observe
discussione between CIAT and the national agricultural reéssarch institutions, KMBRAPA

arnd ICA, on the establichment of joint programmes for beef productiom on the allic soil
savarmaho,

36, The outstarding featurs in both the negotiations was the mubual confidence and
respect which permitted the establishment of a single joimt programme in each country.

Thus, in Brazil there will be a single joint "EMBRAPA/CIAT Cerrado Pasture Improvement and
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Beef Production Program™, The Dirsctor of Research of EMBRAPA, who is currently a member
of TAD, ssid that experiepnced CIAT sclentists stationed in Braszil would be welcomed in =

lesdership role, In Colombia, the long established relationship between (IAT and 104 had
been re-invigorated by the setting up of a joint IGA/CIAT team to condust pasture research

and beef production stwiiea on the llanes st Carimagus.

37, The whole Heview liission Team slso visited a newly acquired experimontal site at
Santander de Quilichao, wherse the relations between CIAT and the famming community were
evildently very clonse; a Colombion foundation had purchased the 180 ha, farm and assigned
1t to CIAT for a nominal rent, This new development will provide a wvaluable facility for

gorsening materials and fechnology on allic asoile, with s minimum of travelling.

38, In order o minimize dosumentation for travel, especially for sending nationals of
other Latin American comntries to CIAT for training, formal bilateral agresments are prov-
ing useful. Bilateral agreements with Brazil, Costa Rica, and Peru are wnder negotia-
tion, BStaff training represents a major activity in international cooperation, and is

commented upon in Chapter V.

39, The individual commodity programmes have different patterns of international coopera-
tion, The most formal is that of the Bean Production Systems ProgramMe in which, at the
raquest of the TAC, CIAT accepled responsibiliiy in 1975 for coordinating and assisting

a Latin American Bean Research Network, Since the basis of CIAT's international relations
policy is one of persconal contact, nine scientists each undertook responsibilities for up
%o three cowttries in this network, Research leaders and memior scientista from the
rational programses have been invited to CIAP, and both training and dooumentalion services
have besn intensified, The organization of the first International Bean Yield and Adapia~
tion Nursery for 1977 has resulted in 128 requests covering 90 sites in 35 coumtries, More
than 2C of the 15% parents in the crossing programme have been included, at the request of

national institutions,

40, The Rice Improvement Programme combines a reley operation for IRRI with a vigorous
and effective input of local adaptatiom work for the region, Collaboration has besn

particularly close among the Central American countries, Represeniatives of national rice



-13 -

programmea from 14 countries met in 1976 to discuse the International Rice Testing Pro-
grame for Latin America, As a rewsult of these tests, several promising lines have been
selacted by individual countries and named by them for release as improved varieties, The
OIMMYT-CIAT Regional Andean Maize Unit promotes and organizes triale of CIMMIT and CIAT
materials in the region, organizes meetings of national maize ppecisliste and helps with
establishing national programmes. Fourteen Tropical Andean Zone Trials and @ Highland
Andean Zone Trials were supplied during 1976 to cooperste with national institutions in
Bolivia, Brafil, Colombia, Eousdor, Peru and Venezwela, The Cassava Production Systems

Pregramme, in addition to production training, sent seeds ard multiplication material %o 28

comtries during 1976 and Regiomal Trials were established in Guyana, Mexico, Brazil,

Venerzuala and Bousdor, IDRC support a CIAT Pield Specialist in Cassava for the Latin
American Region and another, based in the Philippines, for Asia, The newly orgenized
Beef Production Prograime has pursued active discussions with countries having allic soil

savarmahs, Colombia, Brazil, Venezusla and Peru being most immediately concerned, The very
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succesaful animal health studies and swine nutrition programme created much international
interest, Collsborative research was comducted with ICA, and thres substantial workshop
meatings were held in 1975 on hemoﬁarasites {85 participants from 17 countriss), external
parasites of economic importance in Latin America (75 specialists from 21 countriss), and

stdies of country livestock industries (with 29 participants from the Americas),

41, The Review Panel was impressed with the scope and vigour of CIAT's current sfforts
to establish relationships with countriey and their institutions throughout Latin &merica

and overseas,



#, RELATICNSHIPS WITH OTEER INTERNATIONAL CENTHES

42, it present, both CIMHYT and IBHY bhave siaff members permanently stationed at

CIAT as part of the relay teams on maize ard rice respectively, Proposals are under dis—
cussion for the eddition of four more senior seientists, one from II'P4 to work in Brazil
as a relay for cowpea production, two from ICRISAT to work at CIAT (Palmira) as a relay
for sorghum and millets and for peanuts respectively, and an additional scpecialist om
"upland" rice from IRKRI to be stationed at CIAT (?almira). Relay work from CIAT to c¢ther
centres is likely to begin with cassava, Here the Review Panel believes that the division
of work between Latin America and Africa fails to make use of the remources of CIAT and
IITA in the most effective manmer. African cassava mosaic iz the major constraint on pro-
duction in Africa, It does not ocoour in the Americas, although the vestors {white fly
species) are pressent, The strictast quarantine precautions are therefore essential, and
at present not even true seed is permijted to enter from Africa, However, the stromg pro-

grammes in physiclogy, pathology and entomology at CIAT could usefully supplement the breed-

ing and agronomy work of IITA and the Panel recommends that this linkage be strengthened,

The posting of a member of the CIAT Cassava Production Systems team to ITTA might prove to

be the begt way to establish a relay linkage,

43, The outposting of apecialists from one International Contre to work at snother involves
inevitable difficulties in defining jurisdiction, and the Panel does not think that theae
have yeit been resolved betwesen CIAT and IRRI. Nevertheless, it stromgly endorses the develop-

ment of these linkages,
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IIiI. OP PRODUCTION PROGRAMMES

A, THX CASSAVA PRODUCTION SYSTEMS PROGRANNE

{1}  Introduction
44, The cassava programme is one of the thres major resssarch programmes on coumoditias
within the CIAT organization,
45. Cassava has receivad little attention from "modern" agriculiural science until the
1ast decads, The justification given by the fentre is that cagmava is a major food of 300
500 million peopls, that almoﬁ all of it is grown by asmall farmers, and that most of it is
used as human food in tropical developing countries, Average world yielda are about 10 ‘t/ha./

year of fresh roois, and theme ylslda have remained stagnant.

46, Increased produotion will depend on generating improved production technology and
improved higher yielding varieties, and on training researchers and produstion specialists
from countries where camsava is important. The major target awlience of this efford will

be the small farmer in the tropics who both produces and consumes cmssava,

47. Historically, CIAT decided to initiste work on vassava in 197! with the financial
agsistance of CIDA, Unlike other wajor food crops, the cassava programme started without
the benafit of a large knowledge base and with accesme 4o only very mmail germplasm

aollect:ona,

48, The mandate of GIAT is to work on increasing oBEsava production primarily in the
Americas and Asia, vhile Iﬁ‘&, because of the importance of African common cassava mosalo
{which ocours in Africa but not the Americas), will work on inoreasing African cassava
production and the problem of Africen common cassava mosaic,

{ii) gbjectives
49, The objectives of the casmasava programme are:

a) To develop the teohnology for efficient produstion and utilizatiom of

casgava with low input levels where cassava is presently grown,
B) To davelop technology for casgava production using medium fertiliszer inputs

on the vast under-utilived allic soil areas of the tropics,
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c) To tranafer the technology of cassava produotion systems and of improved genmetic
material to national agencies for further development and application to local

| situations,

a) To contribute to the training of persomnel at the technical level in natianal
programmes oriented towards develspment of leadership and skills in applica-
tion of improved cassava produstion technologies throughout the tropical areas
of the world,

e) To cooperate with national institutione in promoting cassava acreage expan~
siony increase of produstivity, and utilization through the supply of tech~
nical advice,

(1ii) Orgenization

50, At the time of the Panel's visit, the CIAT cassavs programme was staffed by a
leader, five Senior Scientists, and one half-time Senior Secisntist supportsd by eleven
acientists and ninety other staff members, The Leader is a plant physioclogist and the
Senior Staff sonsistz of an entomologist, & plamt nutritionist (half-time), a plant breedsr,
a plant pathologist and an agronomist, All of the above are CIAT core staff, In addition,
a postdoctoral fellow im mn associated oropping specialist, and two visiting soienmtists

areé a plant physiclegist and a caesave drying specislist, They are funded by CIDA and

and QDM, A special project im production ouwtreach is funded by GIDA for an outrsach pro-

duction specialist for Latin America and the Caribbesn, whe is stationed at CIAT,

51,  Another outreach production specialist for Aeia (funded hy CIDA) 18 stationed at
SEARCA, Los Banos, Philippines, It is plarmed that cne Senior Scientist (Entomology) will

spend a ysar in Brazid) with EMBRAPA.

2. Tha Panel coneiders the hegdouarters team to be an enthuaiastic, weli-balanced
multidiseiplinary group who sppear to work well together, Three Senior Scientists, an
economiat (to refill a vacated position), a breeder and an agronomist specializing in
sultural practices are projected for 1977-1978, while the halfutime plant nutritionist

will become full-time inm 1978,

53, Although the centre for the work of the cassava programme ig at CIAT hesdgquarters,

important components of the programme such as regional trials, testing for disease and
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insect resistance, and fertilizer trials are based at off-station tegting sites, For
example, 90 percemt of the regional trials in Colombia are made in farmers’ fislds, Impor-
tant sites for off-station trials are nine gites in Colombia ranging from 10 to 1,760 moters

in altitude, Trials have been made in Guayana, Bouador, Mexico and are plamned for Brazil,

Yenezusla and Peru,

54. At CIAT, well-equipped laboratories for physiology, plant pathology and sntomology
are available as well as biometric services, greenhouse and field facilities, and support

sarvicss for the various componenta of the programms.

(iv) Scope of the Work

55.  Hork on the cassava programme began in 1972 with a physiologist (the team lesader)
and a plant pathologist, Initially, an urgent problem was to sradicate cassava bacterial
blight which threatensd to destroy the germplamm collection at CIAT, and this was guccess—

fully done, Other staff arrived in 1973, and by 1974 the core staff was working and re-
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search progress had begun,

56, Cassava is presently a broadly adapted orop and CUIAT, in the development of improved
technology, is making use of this broad adaptation, If necessary, cassava varieties
adapted to specific agro-ecogystems will be developed, Thue, basic information is obtained
on the factors invelved in an afficient plamt type with broad adaptability, resistance to

diseases and pests, and the many charactera of agronamic importance,

57 These desirable characters are then combined through bresding to produce improved
germplasm, The gerwplasm thus developed is then tested wider low-level input conditions
in a wide variety of oconditions, both within amd outeide Colombiam, and superior germplasm
is then selected, Superior germplasm ie a major factor in the fechnology; however, other
componsnte are alse important, UWhen varietal resistance to dipeases and pests cannot be
found, control methods based on olean seed, simple oultural practioes and biological con-
trol are developed, Chemioal conirol is only consideved as a last resort or for protec
tion of clean planting material, When superior germplasms is melected, the approprizte
sultural practices are deitermined in different zones and then the complete package

analyzed for economic viability,
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{(a) Oermplasm and Breeding

The world’s largest colleotion of cassava germplasm, now over 2,400 accessions,
has been assgembled at CIAT, The cellection still has to be maintained vegetatively
in tha field, but promising studies are wnderway to reduce the expense and dangers
of this procedure, True sesd of the colleotion is also being maintained, The Pansl
recommends that further collections of ocassava should be mdded, but with the greatest
carg to avoid the introduction of diseases and ineeots, T would also be advisable
to add additional Manihot species to the colleoction, These may be useful in future

work on inter-spascific oronsea,

In addition to evaluation and selectimmwithin the gerwplasm collestion, over
36,000 casgava hybrids are produped sach year at CIAT. Under the fartile conditions
at Palmira the best selectioms have yieldsd 60 t/ha./ysar in exparimental trisle
without inputs of fertiliwzer, pesticidesor weed comtrol., Even in the allic acils of
the llanos, with moderate fertilizer inputs, yields of 30 t/ha,/year havs been ob—
tained, Although these resuiis are most encouraging, many site—specific problems
vemain, High yields, dipease and pest resistance, ease of harvest, siarch somtent

and long postharvest shelf life are nesded,

New promising lines are tested in four losations in Colombia, and the best
of thees are further svaluated in regional trials throughout Colombia and in other
Latin American countries in cooperation with local agencies, Local varietiss are

always used as ohecks, and the CIAT selectiona are consistently high yielding,

The breeding programme has developed efficient and sound breeding wethods,
and works clogely with other team members, Input from the several digciplines of
the team 1s an integral component of the breeding programme, The addition of a
second breeder to the team 18 clearly justified 1f the many needs and objectives
of the programme are to be met, In addition, breeding at present is entirely intra-

specific and wider orosses (inoluling inter—specific) need to be initiated,

Trus seed from UIAT's breeding programme has been sent to breeders in 50

different cowtriesr,
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(v} Plant Pathology

Diseases are @ major limiting factor to inoreased cassava production in many
areas of the world, Cassava bacterial blight, the super-elongation diseass, Phoma
leaf epot, the several Gercospora spp. leaf spots, and a complex of preharvesi root

rots are eppecially important in Latin Americs and the Caribbean regiom,

Cassava bacterial blight {0BB) is perhaps the single most important disease
of campava on a world-wide basis, and work at CIAT using clean seed and rotations
has demonstrated how farmers can effactively control the dissase, High levels of
resigtance to BB have also been identified in the germplasm collection which is
being utilized by the breeding programme, Repistance has alsc been identified for
the supesrelongation dimease, the (ercospora leaf spots, and Phoma leaf spot, The
problam of root rots of cassava is being approached by searching for varietal re-
sistance and the manipulation of cultural prectices such as ridging.

Parmers have serious problems storing planting material (stem sections or
stakes), but recent work at CIAT has shown that planting stakes can be stored for
30 days after an inexpensive fungicide treatment., By selecting healthy cuttings
taken from plantations free of systemic causal agents (i.e,, bacterial blight,
baotarial stem rot, the superelongation diseass, the frog skin disesse, virumses
and myooplamma, and other vascular and epidermal disesses}, it has been demonstrated

at CIAT that it is possidble to avoid dissase diasemination,

Sinoce agaaavg originated in the Amerioas, it im subject to more dioeases
ardl pests in that region than in areas imto which cassava has been introduwced such
a8 Agia and Africa, It is important, not omly to the Americas, but to cassava
growers in other {tropical areas, that efficient practical means of controlling
thess diseases be developed before they spread to other areas, Studies to prevent
their dissemination to other areas should also bs encoursged,

{e) Intomology

The control of the many serions inpect pests of oassava is approsched prinei-
pally through the use of host-plant resistanos, biological comtyol and oultural

methods, Almost no pesticides are used on caseava at present and, whenever poseible,
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sonirel methods that requuire few or no chamical inpuis by the farmer will

wbilized,

On a world-wids basis, the several species of mite that attack cassava sre the
most important pests, They are aleo the most difficult to control, but promising
limes with modersie resistance teo mites have been identified at {IAT. Cood re-
sistance to thrips is present in over 50 percsnt of CIAT's germplasm collection

and future bresding efforle will use this resistance, -

Resigtance to white flies and scale insects has slso been identified., Rscent
ouwtbreaks of mealy bugs in Brazil and Zaire will probably justify initiating a

gearch for resistance,

No resistance to the hornworm hag been found in CIAT's germplasm collection,
out work at QIAT has shown that biclogical domtrol is effective against hornworms,

Parasites {Trichogramma spp., Pelistes ssp, (wasps) and Bagillus thuringiensia)have

bean succesafully used, not only at CIAT bubt alse in farmers' fields, Studiss on
other aspects of cultural control, the use of insect attractants, chemical control,
and hogt-plant resistance ére being made with the object of developing an integrated
cortrol of insects that requires very few inputs from the farmesr whiles providing
ecomomic and envirommentally sound pest menagement, The Panel commends this effort,

(d) Flant Phymiology

¥uch of the effort in physiology bas gone into defining the ideal cassava
plant for the enviromment at CIAT, and into determining how this idesgl must be
modified for other cassava growing areas, In orler 40 increass production per
hestare it is neceassary to select a plant type that efficiemtly utilizes solar
energy to produce starch. Work to date has shown that the efficiency of the csasava
plant in producing vools is largely determined by the plant's leaf sres index,
and that the optimum leaf area imdex (ratio of leaf surface to ground surface area)
is about 1, Long leaf life has alzo boen studied and found to be an important
vield determipant, "This information is important, and is being utilized by the

breeder in providing guidelines for the most efficient selections of an ideal
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plant type, Effeots of fertility and water stress relative to the ideal plant
type will be included in future etodies,
(e} Plant Nutrition

Cassava is grown on a wide variety of soil types throughout the world amd is
able to produce a crop under s variety of poor soil and etress conditions, It is
wmigquely adapted to acid soils of low fartility, anl therefors emphasis has besn
given to soil fertility studies in the llanos at Carimagua., The effects of various
levels of lime and ¥, P and K have been sitwlied in addition to the interaction of
P x ¥, These studies have shown that caspava responds well 1o only 1/2 t/ha. of
lime while most other orops need higher lewels. Yields of 36 t/ha, per year were
obtained with cassava in the llanos ueing 1/2 t/ha, of lime and moderate levels of

fartilizer inmas,

(ermplasm is being soresmed for resistance to alwiniwm toxicity and low
lavels of phogphorus found in the soils of the Colombian Llanos and other areas of
Latin America such as the Cerrade of Bragil,

(£) agronomy

The task of the producation sgronomist is to put_‘hcgethar the information
obtainedby research and make it aveilable to farmers, Using information deweloped
by phyesiology and plant pathologyy a system of rapid cassava propogation  has heen
develepsd by which 36,000 plants can be produced from one plardt in one year. These
resulte have been made available to farmers through cooparating national agencies,
Agronomy aleo testa the outstanding clones daveloped by the hreeding programme,
¥ost of thisg testing is done in Colombia because of ite wide range of envirommental
conditions, Trialns are made in cooperation with several Colombian national agencies
whioch are invelved in credit, extemsion and technionl assigtance, Ninety percent
of these triale are In fayuers' flelds, Two years of results in sight Colombian
locations, varying from pea level to 1,700 meters, demonstrated that CIAT selec—
tions ware supsricr to loesl check varieti:as because of supericr germplasm and

improved sultural practices,
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Simple cultural prectices Towrd ts be superior were: a) selaction of olean
planting material; b) inexpensive chemical treatment of planting matewrial ($3.00 US
par hectare); ¢) waed comtrol by herbicides; 4d) biological conirol using insect
parssites; e} modest fertilizer recommerdations only forallic soils, and; f) planting

in ridger in heavy clay soils to avoid root rots,

The Panel sees a possible danger in the long-term cultivation of saseava in a
mopeculture amd in utilizing low levels of imputs in csesava produetion, These
practices could lead ¢ an inorease in diseame and inssot problems and to an oxhsus~
tion of nutrients in the soil. The Panel was pleased to learn that the long-term
effecte of monoculture on the balance of nutrients are being stulied, The Panel
recommends continuing these studies and also developing inexpensive mathods of

replacing nutrients, especially with lsgumses,

The agronomist alsc conduots intemstional regional trials,
(g} Econopmics

in agro-economic study of camsava produstion on 305 farmas in five distinet
zones in Colombia haas provided useful information on the technology and level of
input ueed in cassava prodwtion. Farm size, yield, inputs, oredit, techmical
assistance and use of machinery were smong the compopnents stulied, The importance
of digeases andl inseots was assespged, asnd inaights into why farmers used different

cropping systems (cassava alone or with beans or maize) were also obtainad,

These gtulies are important and, with the additiom of an ecomomist in 1978,
should be continued to help the cassava team in determining prioritiss for future
regearch,

{n) Cassave Processing

A mpejor deficienpy of caseave is that it is & highly perishable product, as
roots begin to deteriorate as soon as two days after harvest with gome varieties,
sspecially if demaged, Cassava is a highly efficient biologicsnl energy source, and
technologies for the stable production of large quamtities of carbohydrate awing
lidi%ed resoupdes are Deing developal, Limitimg teehnological fastors in the large—

scale use of oassava a8 an energy source are barvesting and processing,



81,

82,

83,

84,

-23 -

Harvesting ie a diffioult and unpleasant task and is a major labor ocost in
production, In areas where large~scale cassava production is planned, sfficient
ecagsava harvesters need 1o be developed, as commercial harvesters are sither wn-

gvailable or imeffiocient,

A project with the Tropical Products Institute (London) has studied simple
storage methods and z simple solar drying gystem, but much more work needs to be

dome in the srea of storage technolegy. The Panel recommends that CIAT, in coopera-—

tion with other entities, should expand activities in postharvest deterioration,
starch extraction, drying and the uss of cassava by-products which are now largely
wasted; such studies should be directed towards practices which ocan be utilized at

+he small village and small farmer lesvel, The Panel recommends that CIAT should not

become involved in storage and drying technology for heavy industrial use,

Preliminary trials at CIAT bave shown that cassava produces high yields of
high protein forage, The CIAT location is a very fertile area, and it is not imown
whether thene high yields can be repeated on the poorer acid soils where they could
form a food supplement for cattle in the dry season, Preliminary results suggest
that the forage is well utilized by cattle, However, methods of storage (s.g.,
silage) and large-socalk feeding trials are required to assess the real potential,

The Panel recommends that thess complementary studiss be continued and expanded in

cooperation with the animal scisntistas,

{v) Constraints on the Programme
If projected senior staff are added to the programme, the Panel doss not see major

constraints to the personnel component of the programme, Off-gistion testing aites are

generally adequate but the Caribia Sftation on the nerth coast of Colombia, representative

of a major cassava growing area, lacks adsquate facilitisg,

85.

{vi) Conclusions

The Parel was impressed by the progress made so far by the cassava tsam in develeping

technology for increased cassava produwetion, It has convincingly demonstrated that oassave

can compete with any tropical crop in the world in terme of calories produced per hectare

per wnit of time,
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86, The challenge of increasing production on the acid soils with low fertility in the
tropics and of delivering adequate technology 1o small gubsistence tropical farmers with

faw or no inpute is atill to be met,

a7, The Panel recommernds +that CIAT and TITA discuss and enter into an agreement on

responsibility for the various research compoments constituting the TARC programme on
cassava, UGIAT, by concentrating exclusively on cassava rather than on several root crops,
has a more oomprehensive programme gnd should be more actively consermed with Africa,
Since African common cassava mosalc exists only in Africa, breeding work will obviously
have to comtinu- physically at IITA, but responsibilities for the bresding work should be
disoussesd and agresd vpon by LITA and CIAT. Any arrangement or agreement made should ine
clude zafeguards to ensure that ne risks of introducing African cassava mosaic into the

Amerisas can occur, The Panel recommends that this matter be stulied by the forthooming

Guinquermial Review of TITA and that it then be referred to TAC for policy guidance,
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B, THE BEAN PRODUGTION SYSTEMS PROGRAMME

(1) Introduction
88, Beans (Phaseolus vulgarig) are a very important source of protein in the diets of

middle and low income families who are unable to afford, or do not produce, animal protein,
Indeed, ma;;;fl.‘; 315 percent of world produntion ocours in the Latin American region and an

egbimated B0 parcent is produced on small farms, the majority of the crop growing in asso-
piation with maise. Produstion is predominantly on small holdings which are often in iso-
lated areas, on difficult terrain, amd with little mechanization and limited technical ine
putz, To add o his difficulties, the amall farmer ia faced with credit limitations, poor
sxtension ssyvices and marketing problems, Thﬁfom of land tenure gives little incentive

to invest in higher inputs,

B9, Per capita preduction of beans iz Latin America has shown a declining trend during
the last 10 years, Under conditions of low technology, yielus are commonly from 500 to

£00 i{g/ha.. This situation is wlikely to change rapidly unless price incentives stimulate
investment in improved tschnclogy on the farm or & technology can be devised which fita a

low cost situstion,

3, The mopt important cingle factor limiting yield is plant disease, CIAT assistsd in
carrying out a disease survey in 12 oountries and determined that common mosaic virus, rust,
antbracnose, angular leaf spot and bacterial blight are major pathogens, Pest problems
such as Gmpossca and Jiabrotica are also very important, Add to this the fact that ade-
gquate supplies of clean seéd, at a reasonable priece, are rarely available, ant it is evi-
dent that & major research affort isg impsrative if widespread protein deficiency is to be
avoided in Latin America. Few nations have a bean improvement programme of an adequate
standard, This places a heavy responsibility om CIAT,

(i1}  Objectives of the Programme

91, The objective ia "o increase yield and total production of dry besns (Phaseolus

vulgarig) in the tropics, especially in Latin America®,

92, As its short-term strategy, the programme will concenmtrate on the incorporation of

digenge resistance intc high yislding orossbred selections and nationally important



- P -

varieties, The emphasis will be on bean common mosaic virus, rusht, anthracnoge and
angular lesf spot among the diseases, and on Empoasca among insects, The programree has
not yet developed resistant scurces or methodelogies reliable encugh to allow succesaful

bresding progranmes for resistance to bacterial blight and golden mesaic diseases,

93. Of the many different cultural systems usead for bean production, four main areas
for concentration have been identified:
“2) The large scale production under well watered or irrigated conditions where
neither the availability of purchased inputs nor length of season limit yield,
b} The short seascn and commonly low fertility erowing conditioms found in areas
of Central America.
©) The associated cropping situstion in which climbing beans are grown together
with other crops, commonly malze.

4] The varisble growing season altuation under which plants would require homeo—
static mechanisms allowing them to maximiss yield under exiremely variable

rainfall conditions.

94. Thie objective will be attained by tachnical and varietal ilmprovements, through
training scientists and ccllaborating with sclentists working in national bean programmes.
However, the wide range of farming conditions and cultural practices under which beans
are growvn in the tropies reguires certain logistical and technical limitations to be im—
posed on the CIAT programms, Initially emphamis is towards 105; cogt improvements and a
limitation on responsibilities $o Africa wntil 1980, Protein production per unit aren

will, for the present, take priority over the improvement of protein quality.

5. For certain aspects of the programme, the soil and climatic conditions at CIAT are
atypical, Consequently, about half of the bean work is done at CIAT, while other locations
for expsrimental work have been chozen to be as representative as possible of the major

besn growing areas in Latin America,

96, The Panel recommends, however, that better information on the location and extent

of the different ecclogical zones in which beans are grown would be helpful in planning

priorities, An outside agency might be encouraged t4 asgsist in undertaking such & survey.
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97. The Panel approves the ohjectives of the Bean Produstion Systems Programme,

(iii) Orpgenization
98, Since the inception of the programme in 1973, the team has grown appreciably, en—
abling a greater emphasis to be plaoed in the last two years on breeding, agronomy and the
movenent of materiala and developed technology towards national programmss, Gumently,. the
wonior gtaff in mede up oft 8.5 core specialists {plus one wmcancy), two Special Project
posis, and one post-dootoral, In support are 23 ressarch associates and assistants (three
vacant) and 28 techniocisns {four wmoant). The smpporting staff is fairly evenly distributed
between menior resesrch workers. The core specialismt workers are: a microbiologist {Head
of Programse), two agronomists {one vacant), & phymiologist, an economist, two plant breeders,
two pathologiste, an sntomologist, and a soil scientist who spends half of his time with the
bean team. The postedoctoral fellow im a plant breeder; and the visiting specialist ia
concerned with germplasm, In the near future, there will be a requirement for staff to
meet the needs of a rupidly expanding international collaboration, An additional agronomist
for 1978 and an additional treeder for 1980 are planned. The total steff in the bean team

numbers soms 140 peopls.

99. The Panel noted that there was an integration of scientific disciplines, with treed-
ing and agronomy as the core of the programme, Each worker's responsibilities were clearly

daefined,

100, The leader's time is divided between research leadership and organization, an active
research programme, some itraining responasibilities and, not least, frequent meetings

with vigiting committess, etc, The Panel feels that some arrangements should be made to
allow the team leader to spend more time stimulating and doing research asimed at the

achisvement of objectives,

101,  The gquestion may be asked as to whether an interdisciplinary organization is the
beet way of running research, It is olear that, within the bean programme, there is a
positive gain in having all disgiplines within the one team, Examples whers one worker
kas influenced ancther are frequent: e,z., the physiological work on carbohydrates has
influenced the work of the microbiclogist; the microbiologist has given encouragement to

the breeder to investigate the inheritance of nitrogen fixation, otc, Although several
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of the workers are labelled as pathclogists or agromomists they have, in fact, had a large
component of plant breeding training. The Panel conoluded that the interdisciplinery type

of organization was running smoothly.

102, The Panel's attention was drawn 1o some problems associated with collaborative werk
with wniversities ocutside Latin Amerina, When agreements are roached, it iz sometimes
nacegsary for the CIAT workers to spend time in making the overseas worksrs familiar with
the kind of work nseded in Latin America, The Panel understond that for some collaborative
arrangements thig can be significant in relation to the time available. PFurther, thers is
increaging evidence that genotype-environmont interactions are such that some of the work
undertaken overseas would have to e repeated at CIAT to check its application, The colla-—
borative work with overseas bodies ig to be sncouraged, but auch contracts should be made

with care 10 avoid overloading CIAT staff.

103, The Panel had a good opportunity to discuss the programme and to see gomething of

the field work, fThe CIAT staff ars dedicated, enmthusiastic and of a high calibre,

{iv) Geops of the Hork

{04, There are many facets to the bsan programme, It encompasses economics, gersplasm
assembling and soreening, agronomy, planmt bresding, plant protestion, physiolegy, micro-
biclogy and soil seisnce, Intermational collaboratien and trzining are both o significant
part of the total effort, The current programme is basically only four years old,
(a2} Germplasm
105, Germplasm %evelowen’c is the most important funetion amd all tesanm members
have a varying commitment, The collection has bean screensd and important genes
are being identifiad, This has proved of enormous value in providing material
$0 national programmes, Hybrid matefial, resulting frem crosses made at CIAT, is
also supplied, Im addition to supplying the segregating Fo generation, there ig
aloo the facility to supply Fg to Fg generations according to the various needs
of national programmes, The bank holds some 14,000 accessions, and each in
svgluated for up to 50 different attributes, So far soms 800 entries have proved

promising, There has been a good back-up by the Blometrics Tmit which has developed
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the SIFFRI programme for information retrieval; it is said to be supericr to any

otheyr currently avaiiable,

The Panel commends the work on germplasm and would hope that a well plamnmed
plant-collecting programme will be devised with the objeotive of obtaining genotypes
possessing charactars required for the plant improvement, physioclogy and plant .
protection work, A temporary team membsr, with the necessary experience, should

be employed for this purpose,

The Panel udergtood that the CIAT sciantigts are aware of the dangers of
moving seeds from one country to another, However, the Panel feels that it is
necassary to emphasize that not everything is known about seed-borne disease and
that the utmost cavtion should be exarciged in the movement of plant materisl, Seed
samples are sometimes weceived in poor condition and it is necessary to plant them
in the greenhouse as soon as possible, The existing gresnhouse facilities are poorly

maintained and need improving, The Panel recommonds the acquisition of a new green-

house, properly equipped for receiving introduced seed lotn,

(b} Plant Breeding .

Beans are a notoriously difficult erop to improve by plant breeding and the
CIAT programme has soms complications peculiar to Latin America, The hreeders have
recognlzed the strong regional preferences for colour, the great variation in ecolo-
glcal regions where beans are grown, and the varying incidence of pathogens in

different geographical areas,

CIAT now has an enormous poteniial for meking croeses and combining desir—
able characters, As an example, there is one area at CIAT where 130,000 P, plants
have sach been incculated with one or more diseases., The bresders are comcentrating
on diseage yesistance combined with different bean eclour, growth habit and maturity,
411 material leaving CIAT was smaid to have a yield at least as good as the current
best black varieties, The breeding methodology was demonstrated to the Panel amd,
on present knowledge of plant breeding methods, could not be epiticized. A time-

table of variety produstion was pressuted which may well prove optimistic,
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Attention is also focused on breeding for greater stability of yield in
four plant types. There is ressom t0 believe that redwseeded beans will be produned
which are egqual in yield 4o black bean varieties, In field plots, the Panal was
shown some alimbing beans, associated with maize, which are of somsiderable provise,
This work could forwm a valuable point of integration between ithe two commodity pro-

grammes, as could collsboration between the bean and cassava toeams,

By 1977 the bean progromme will generate 2;(}1}{} %"‘4/1*’5 families per growing
negeon, ond plans are wderway for two systems of multi-location testing:
{1) involving three locations in Colombia, and; (2) in elite international nurseries.
It is planned that the multi~locational tewliing will include meterial homogeneoualy

regigtant to saveral key discases.

The Panel believes that the appoiniment of a third breeder should not be
delayed wntil 1950, The third breeder will be required for work with spesies re—
iated to P. vulgaris and will nesd to sxplore soms basic gemetic problems, Valuablse
stwlies with P. lunatus (lima bean) are being carried out at Gembloux, Belgium, in
gollabopration with CIAT. CIAT work on related species could not produce results for
several years,and therefore the initiation of such a programme should notb be long
delayed, The appointment of a third breeder would facilitate any work desipgned to
integrate commodity programmss in that if would allow other mambers of the tsam more

time to consider probleme related to commodity integration,

It was stated by CIAT workers that the greatest impast on the iransfer of
their technology would come if the continuity of workers in natiomal programmesn
gould be improved, This is no regponsibility of CIAT but the problem might in some
way be broughi teo the asttention of cooperating governments.,

(e) Plant Protection

The control of pathogeone is approached by plant breeding, cultural and
chemical methods, It is clear that breeding varieties resisiant to all disesses

will be & long process,

The Panel was pleased to learn that the production of “elsapn” geed has a

high priority because some dipeasss (e,.g., anthracnose and CBMV) are geed
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transmitted, Parmers saving their own seed are in a vulnerable position, CIAT has
clearly demonstrated the major yield increases pomeible simply by using clean seed,
However, the mechanism to produce seed free from disease is poorly developed in na-
tional programmes, CIAT could emphasirze seed produstion problems in relsvani publi-~

sations, The Panel recommends that a course be designed for training in the produe-

tion and multiplication of "elean" «2ad,

11&, A comtinucus soereening process ia in operation in order to identify sources
of resigtance to the major pests and diseases, The Panel considers that this work —

related to common bacterial blight (Xanmthomonas phaseoli), rust (Uromyces phaseoli},

anthracnose (Colletotrichum lindemuthianim), powdery mildew (Erysiphe polygomi),

wob blight (Thanatephorus cusumeris), root rot {Rhizootonia solani) and the virus

CRMY and golden mossic —— ism going well,

117, A disease of unknown causs termed "Problem X" is causing trouble and, if no

solution ig soon found, the Panel recommends that the full-time attention of a re-

search worker be devoted to this probism, alse 2alling on the expertise of other

diseiplinsc,

118, The entomological work concenirates on sereening for resistance to the leaf

hopper { Supoasca Kraemeri), the mite {Polyphagotarsonemus latus) ana zabrotes

subfaceiatua, These studies should continue to be gupported,

(1) Plant Physiology

119, ; Gonnomitant with the breeding and agronomy work, it hes been a principle of
the bean 4sam that there should be an wnderstanding of the archifecture of the plant
and a determination of the components of yield, Hwh an understanding might lead to
the planning of changes in plant architecture or maturity features, A classifica-
tion of Tour plant types haa been arrived at: Type I ig determinate in habit and
the maip gtem node pnumber stops at flowering time; Type 11 is indeterminate with a
short vine, and the main stem node nunber increases after flowering; Type III ig
indeterminate with a long vine,but is non-climbing and artificial support for the

plant is not necessary; Type IV iz irdeterminate with a long ¢limbing vine, and
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support is nesded, Various characters have been reconded associated with eash plant
type., BSuch work haz been of valus t¢ the agronomist, breeder and the microbiclogist,
Shading and €0, enrichmeni studies have been carried out to relatse carbohydrate levels
in the plant to pod set and retention, In addition, the physiolegical stulies have
evaluated germplasm for photoperied sensitivity, Drought and waterlogging affécfs

have aloo besn considered,

120, These are important stuiies, and it is %o be commended that strategic re-
gearch and applisd work are interacting in such a productive manner. The Panel was
pleased to learn that more smphasis is being given to climbing beans and to asso-
ciated cropping, anl strongly supports this development,

(e) Microbiclogy
121, In the world context of diminishing energy resources, the ability to fix

nitrogen is a most important characteristic of the bean plant,

122, Beans havs a sad history of not responding to incculation with Rhizobium
and thus, at an early stage in the werk of the microbiologist, isolates from
different sources and soils were collegtsd, Plants inocculated with effective strains
of Ehizobiun gave yield inereasss in Colombia, in cool eclimates, averaging 50 percent.
The next ptage was to examine the differenves betwesn varieties when inoculated with
the mame sirain, Some moat interesting and valuable results have come from this
work, Cultural systems, plant density, and effect of association with maize, have
been analyzed, Marked diffsrences were obtained betwssn varieties, This programme
is now at a stage where active cooperation with the plant breeder is enablling the
inheritances of nitrogen fixation to be determined, This is unique in plant improve
ment programmes, Sslection for nitrogen fixation could be more asasily carried oui

i¥ better greenhouse facilities were available,

123. The Panel considers that thie microbiologicsl work degerves continuing

support ,
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(£) Agronomy

¥ush of the agronomy work is dedicated to yield triala, Other trials are
designed to determine varietal adaptability to different climatic regions, As an
intermediate step in the fransfer of elite material to national programmes, some new
gelections with disease resistance are about 1o go info trial. The sets of trials
differ according to ssed ceolowr ard shape preferences, growing comdifions im the
regions, and dissase priorities., Programme scientists will he invited to select the

best materials for inclusion in their own wmore detailed trials,

in 1976, international bean yield trials were initiated and also adaptation
nurseries were planted, The principles of the trials are: a) to identify widely
adapted varieties; b} io promote the movement of elite plant material in Latin America,

and; ¢} to identify varieties of particular value in specific ecological conditions,

Other work involves different planmting densities of maize and bveans, varying
spatial arrangement of maize and beans, relative time of planting of maize and bLeans,
the mportance of the maize or bean genolype on Tinal yisld, and the largs-scale
testing of climbing culdivars. 1t is regretied ihat, at present, there ig no amstive
meize breeding to complament beans wmder a nmixsd cropping situation, Maize
breeding is not the responsibility of CIAT but this work couwld be a special project,
an important part of which might be undertaken in collaboration with the IT0A pro-

gramnme ,

Soil science studise bave examined the use of phosphates of differing solu-
bilities, for example rock phosphates, and the genctype differencss in  tolerance
to phoaphorous deficiency,. Time has been devoted 10 the local probles of boron

deficiency,

The Panel noted that the stulies of phosphates and their behaviour in soils
will be undertaken by the IFDQ project at CIAT,
(g} Heonomics

The economics group aims at ensuring that the priorities of the programme

are relsvant teo production problems in farmers' fislds, By means of ihe



queptiommaire, farmers have given information on farm praciices acd these have been
corroborated by field observations. Levels of technological input varied widely
accarding to the arsas sampled. Certain limiting factors have been quantified in
relation to yield, It is planned to extend these studies to countries other than
Golombis where the initial work has been carried ocut., The economics group alsc plans
to carry out with local agencies a farm-level test of alternative technologies in the
Huila district of Colowbia. This will involve 30 farms, three bean typea (I, II and
IV) and two sets of cultural practices, As with the other werk, this will provide
feedback to the rest of the bman team, as well as enabling the economiste to better

contribute to design slemente of the bean programme,

130, The Panel approves the strong integration of economica within the bean
programe and, in icular rte the collaborative work ex ante technological

evalustiion and field wvalidation with its consequent feedback to technology desigm.

(v) Internationsl Collaboration

13t In 1975, the besn programme was requested by TAC to coordinate a Latin American bean
research network, Each national programwwe is unigue in relation to ite degree of development,
local needs, etc, Becguse of this, it was decided o allocate up to three countries to each
sciontisgt in the CIAT bean programme. There were exchange visits by counterpart workers and
CIAT personnel., Germplasm delivery and technical aselstance halp were asccelerated by thia
arrangement, The variation of the rust pathogen from region to region wae taken care of in
1976 by testing more than 100 varieties selectsd as reasistant or ss differentials in 14
locations throughout Latin America. This type of collaboration provides vital information
to CIAT, at the same time being of help to the participating countries. Problems not worked
on at CIAT are assessed in other arsam, e.g., drought in Peru and golden wosaic virus in
Guatémals, El Salvador and Brazil. CIAT also maltiplies breeding material at the request of
participating couniries.

132, It ie obvious that international collaboration is of vital importance. Sote members
of the Review Team were sble t0 see the significant resmlts being obtained in Cuatemsla,

and it was especially plessing that, on occasion, the collaboration ie a two~way process.
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Howsver, international projects place & considerable restriction on the time of CIAT
scientiste, and this is likely to increase in the coming years.

(vi) Training
133, Trsining has been & considerable component of the bean programme. In 1975, for -
exanple, the programme, with about 20 par caent of the ressarch budget, recsived 318 per cent
of the research irsinees who included postgradustie research intsrns, M.8. or Ph.D, students
and postdootoral fellows., Short courses wers slso given to upgrade ressarch scientisis in
national programmes.

(vii) Constraints on the Progrwmme
134. Ho major consiraints were found. Efficlency would be improved by reducing the

training load on the moet senior mtaff, and by improving greenhouse facilities.

(viii) Conclusions and Recoumendations
135 It was found that the interdisciplinary organisation was running emcothly, snd the
Pansl approves the objective of the programms. The work is conducted in an enthueiastio
manner, and valuable results are emerging.
136. The Pansl recommends that an arperienced plant collector be attached to the team and
that » new, and properly squipped, gresnhouse be consirucied for plant guarantine purposes.

Punel recomsernde that the appointment of a third plant breeder ghould not be

delayed, and approves the trend towerde more work on climbing beans and associsted cropping.
Species related to P. vulgaris should be included %o a greater extent. TIhe Parel believes
that consideration shonld be given to initimting a collsborative programme with ICA, aimed
at improving maize varieties mpecifically for the associated cropping system.
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C. THE RICE IMPROVEMENT PROQRAMME

{i} Introduction
140,  With the saxception of Braeil, which grows mainly wupland rice, the Latin American
countries have adopted the semidwarf, high yielding varietiep in about 40 psrosnt of their
rice areas, The poasibhility of irpigating land for rice represents one of the greastest

potentials for increased production of & basic food commodity,

(ii) Ob/ective
141, OGIAT has defined its rige objective as "Po increase yields and stabilize produstion
of rice in tropical Latin America with redused inpute thereby increasing both incentives
for produotion and concumption by the meedier segments of society™,

{iii} Organization
142, 'the present staff comprises a Network Coordinator who is leadsar of the programme,
together with an engineer and z plant breedesr, (ms ssnior staff member im baesd om n
cooparative agreement between CIAT and IRRYI, %wo othesr ssnior posts ars buigsted, an
agronomigt and a pathologist; ons of these will replace the enginesar, Parsomel of all
grades totals 17 for 1977, with some 51 staff mesbers projected for 1978, Funds have been
roquestsd from UNDP for an integrated training and internstional coopsration projset which
incluwles an international cocperation input for rices, The proposal for an agromomist and
a pathologist in the bulget reflscts the need to work on disease problems, to transfer and

adapt management technology, to increasse seed produstion and to coordinate training.

143, 'The pressnt rioes programme svolves from an sarlier, and very succeseful, input into
regearch, Indesd it would be difficult in suweh a short time, and with such limited re-—
sourves, 10 achisve & grester impact, with such beneficial resulte, than has the rioce
programmse at CIAT, It ie gensrally agreed thal the rics programee has done most to devslop
the good image of CIAT and of IRRI throughout the region. The higtory of the rice programme
ig slready well documented,

144, Originally there was only one senior scientist and the maximum gdvantsge was taken

to collaborate with the Instituto Colombiano Agropscuario (ICA). Ae an example of this

fruitful collaboration, in Colombia, the average yield of irrigated rice went from 3 t/ha,
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in 1966 to 5.4 t/ha, in 1975. With eaoh year there is a greater proportion of new varieties
used by farmers, The variety CIOA 4, distributed in 1971, gave yields varying from 50 teo
100 per cent above the traditional varieties, This work justifies the polioy established in
sgreement with CIAT, and which has been gensrally agreed as "each country should datermine
the rica policy it needs and degires”, The bensfits of high yielding varieties have, for
the most part, been for luow-income conmmers,

{iv) Sirategy
145. Your main bioclogical constraints limif yisld — pios blast, Boja blanes, its veotor
(Sogata plant hopper), sheath blight sxi leaf scald, OFf these, rice blast is the most
important, The presence of bacterial blight (Jamthomomas oryzas) was confirmed in Latin
Anerica in 1976, Resistance to blast breaks down rapidly, and there ies n oontinual need
to produca varietiss with improved registancs, To overcome the disepse problems two ap-
proaches are made: 1) multiline varieties, and; 2) combining resistance factors from
ssveral parents (i.e., multiple resistance), BEesistance to ths Sogata plant hoppers, the
vsctors of noja blanoavirus, 1o available as a single dominant gene derived rrom IR5 , Jdentie
fication of additionasi genes for resistance, and their incorporation into supsrior lines,
is planned in order to face the posamible ocourrence of bictypes or the pest, breeding for

regigtance o sheath blight and leaf soald disesses has not yet besn initiated,

146, A rurdamental decision was taken that nurseriss should bs rormed with plants adapted
tor the region, In particular, tne plamta should mest the requirements of special pgrono-
mic problems, grain type amtt quality ftor milling and cocking, Twanty-eight mets of nur—
series {VIRAL) were asapatched in ¥/t to 10 ocountries in Latin imerica, Thip was a

signiticant develeopment,

147, Appropriate materizl from THRI will continus to be evaluatsd for both desp water
and upland conditions, Arter initial evaluation at CIAT, any ssterial suitably saapted,
with good yielid potential, grain quality and resistance, will bs muitiplisd to maks up
nurseries for the International Rice Testing Programme for Latin America.

(v} International Coopsration
148, The “"Seminar on Rice Pollcies in Latin America", which took place in Cali, Colombia,

in 1972, establiched an agreed policy with IRRL concerning international cooperation, In
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1976, & programme of internationxl rioe triale for Latin imerics was established, and
responsibility for coordination with national institutions rosts with CIAT, BEight nurseriss
ware received from IRRI representing rice for upland conditionsm, a rice blagt mursery, a
sheath blight, a deep water and one nursery of varieties for high salinity, Only the latter
was not planted st CIAT,

149, The CIAT rice programme collaborates with diffsrent intermnationmal institutiona in the
digiribution of new seed varieties. As a result of thia cooperation, ICTA selsoisd one

line in 1976 and named it for (uatemalaj also the rice progranmme of INIAPselected and named

another line,

150, The Panel considers that the sxsoution of intermational coordination is a furdamental

step in the promotion of technology leading to the increased production of rice, 'The vigits
made by senior staff {to nztional programmes have renewsd the interest of the national insti-

tutionn, This was clearly deaonstrated to thoses members of the Panel who visited Braesilia.

151. In addition, the Panel commends thes iraining sspects of the rice programme, There ip

clearly an internaiional demand in Latin America for extension visits by CIAT staff,

(vi) Constraints on the Programme
152. ‘The Panel considers that, in spite of the impact the rice programme has had, there

remains such more t0 he dons, QObjectives will be diffioult to achisve unlegs the persormel

ig brought rapidly to full strengih,

153, The lack of trained persommel at national lsvel will put pevere restrictions on the
transfer of nsw technology and the adoption of new, high yislding varieiies, Upland rice
hag received 1ittle attention and will present even grester problems, Upland rice cultie
vation is often of a temporary naturs since it is used principally as a"colonisation® crop
nefore the sptablishment of pasture., It is hoped that closs cooperation beiween CIAT and
IRRI will bring real bensfits in this respect,

(vii) Gonclusions

154. The Panel bslisvas the rice programms at CIAT to have been highly sucossaful, (ur—

rently, 80 per cent of rice production in Colombia is from new varietiss, Equally successful

has besn the training of technical psrsomel for national research and developmant pro—

gramaes,
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155, The creation of a good image for OIAT has stimulated the demand for more

CIAT/IRRI work on all agpects of the rice orop in the region, especially in relation to

rice Dlast,

156, The Panel commends the proposed new posts, and suggests that sarly emphasic be given

to upland rice with particular emphasis on disegse regigtance,
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B. THE ANDEAN RECIONAL MAIZE UNIT

157, During 1976, a new progranme avolved and was designated ag the CINMYT-CIAT Andean
Regionsl Maize Unit, There has been & reduction in CIAT-originated work,while internetional
gooperative activitiss and crop promotion have besn increased, The Senior Staff consists
of an entomologist (Goordinator) and a plant breeder, PFunds for the maize relay unit are

provided through a grant to CIMMYT fyom OIDA, Provision has been made for a thixd soientist,

158, Opsrations wers initiasted in May 1976 vhen one senior staff member was pocted o
Cali, and in January 1977 the sscond member of the team arrived at CIAT, No further in-

crease in gtaff is projectsd,

159, 'Ths objective of the Unit is to provide a link between CIMMYT-CIAT snd the Maize
National Programme of the Andean Region (Bolivia, Colombia, Ecuador, Peru and Venszusla).
The tean travels extensively throughout the region — some 60 percent of the time so fap
in 1977, Work at CIAT includes experiments with material originating at CIAT ard indean
Zons regional ftrials, Selection criteria include plante for poorly drained soils, plants
with reduced height, and plants carrying the opaque=2 gens and vitreous endospars, Soms
seed multiplication ie carried out for testing in the Andean Zone national programme, The
Unit will also promote the exchanges of material, assist in the organization of bisnnisl
maize workshops, promote training courses for Production agromomists, produce an annusl
report on walze improvement, promote the esigblishment of maize production programmes with
the objsotive of increaning yields psr unit area and, finally, identify candidatss for
iraining both at CIMMYIT and CIAT,

160, Thim is a formidable list of objectives for a small team spending half of its time
travelling. The question has to be asked as to whethsr certain requirenments of the Andean
Esgion are being adequately assesesead, There are two aspects particularly important to
Latin Americs whish, in the Panel's opinlon, are not adeguately covered by the CIMMYT-
CIAT collaboration, The bulk of beans is produced in a mixed oropping system with maise,
Oonpiderable affort is davoted to ths produstion of improved bean plants but nething is
baing done to detarmine whethar improved maize types could be produced for the specific

crop aszociation. This aspect may be sc regional that CIMMYT would not consider it to be
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one of its objectives, The second aspect the Pansl wishes to dyaw sttention te is thal many
diseases and pests are serious problems for maize im the Andean regiom, In 1976, downy mil-

dew of maize (Sclerospora sorghi) was reported for the first time in seversl cowmtriss in

Central America, Venezusla, Bolivia and Brazil, It has caused serious yield losses in
Venszusla and may become one of the major problems of tropical maize in the jmericas, Con-
gidering the seriouasness of the problem, the magnitude of the effort to control 3. sorghi

carmol be adequately handled by existing CIMMYT.CIAT persommel in the Andean region,

161, Tha Panel recommeénds & thorough assegement of the situation of downy mildew infec—

tion in Latin America,

162, More attention nesds to be given to the definition of the respective responsibilities

of CIMMYT and CIAT for ths improvement of maize production in Tropical lLatin America.
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E. THE ROLE OF CIAT IN CERMFLASH COLLECTION AND CONSERVATION
®

(i} General Qonsiderations

163, CIAT has a major commitment to the collection and distribuiion of germplass, In
pastures ard forages some 2,000 accessions, including 570 Stylosanthes, are in the col-
lection, More than 2,000 entries in the cassava germplaam collection have now been evalu-
ated, In 1976, CIAT acospted primary reaponsibility under IBPGR for the maintenance and
charsoterization of Phagsolus geraplasm; of the 12,000 gamples already received sons

7,000 have been multiplied aund characterized morphologically; anctber 3,000 are ocurrently
being multiplied, Tt is c¢lear that storege and evaluation of the total colleotion is a

massive wdertaking,

164, Numbsrs alone are not an indication of the compleisness of a collection or the ex-
tent to which total genetic varistion has been sampled, Indesd, as the work progresses it
i becoming evident that there ia a need for furiher detailed collsotion, Sufficient evi-
dence is now available to indicate where active colleotion should take place, For example,
it is estimated that only & small proportion of the genetic material of climbing beans is
at CIAT, The situation is probably betfer for bush beans. The work of the plant physiolo-
gigts and pathologiste would benefii if a wider range of geraplasm were available, Physio-
logists ard pathologists are in urgent need of certain plant charscters which ths bresdesr
can aleo incorporats into the material for final distribution, Wild genotypes could be in
danger of physical lose and there is an urgent need to widen the genstic base availgble at
CIAT.

(i1} CIAT Proposals
165, DBeing aware of the importance of plant collections, CTAT bas plammed a new Unit of

Germplasm Development, 7The sxvellent new seed-store facilities should be completie by the
ond of 1977. In addition, speocific funding has been provided for computer ssrvicas for
information vetrieval and computer analyses, The new Unit has been charged with "the
responsibility of azssmbling, maintaining, evaluating and distribdating germplass in
support of Phaseolus Deans, cassave and forags legumes,” 7The svaluation aspect is com

manted upon below,
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166, By 1978 the staff rumning this Unit will include a geneticist, a biochemist and a
physiologist, and by 1979 it is proposed that the total staff will number thirty, including
nine of professional grade, The genetivist will have responeibility for the storage facility
and for assembling, maintaining and distributing germplasm, ¥He will alsc bave the responsi-
bility for a catalogue system, The biochemist will control the analysie of seeds, 8., for
protein, organic acids and trace metals, and of plants, s.g. for ensymes and content of
variocus elements, The biochemist will also have the task of sonitoring characters important
for consumer nutriiion. The physiologli st will maintain the vegeitatively propogated gere-
plasn and will develop new methodology for storing and distribution., The culiure of weritism

tissue and the use of very low temperatures will also be part of the physiologist’s duties.

167, Cooperative work will be set up with Latin American, United States and Buropean
ventres,

(iii) The Panel's Appraisal

168, QOrave dangers exist whenever germplasm is moved from country to country or from
gontinent to continent, CIAT has very good cooperative srrangements with the Colombian
plant quarantine authorities and full precautions are observed, Nevertheless, the Panel
draws attention to the need to provide for sn additional protectsd greenhouss for the
reception and indexing of material and for continucus improvement of techniques for the

preventicn of the transmission of diseases,

169, CLAT scientists are cognisant of the problem, bui the use ¢of advanced techniques
for distribution of seed and asexual propagstive material are not yet in operation., The
tachniques of meristemstic tip culture and storsgs under liquid nitrogen should be strongly
sncouraged, Meristematic tip vulture can eliminagte viruses and fungi from the plant ma-
terial, bul this must be confirwed by subsequent indexing, Purthermore, viroids camot

be sliminated by thiz technigque, Storage wnder liquid nitrogen for many years would reduce
the expensive planting of asexually propagated collecstions in the field where they can be
logt or infected by pests and diseases, Costs of investaent in such ted}miquas for the
safe hamdling of germplasm are small in comparison with that of the urgent work which womld
have to be undertaken were new major diseases to become established, The need io improve

quarantine techniques in topical America is well illustrated Ly the arrival in recent years,
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probably through commercial channels, of three ssrious diseases, coffee rust (Hemileia

vastatrix), downy mildew of maize {Sclerospora sorghi) and bacterial blight of rice

{Xanthomones oryzae).

170. It may be dssirable 1o grow some speciss at an intermediate pite where the crop is
of no importance and whers rigid inspsotion and phytosanitary neaszures can be taken, Por
examples, some iropical crops are soresnsd in transit at Kew Gardens, Bngland, The iniro-
duction of 3 serious diseage inte a new area could have disastrous yepercussions; GIAT

is aware of the implications,

171, The Panel has reservations concerning ths proposals for "Oermplasm Development™,

The function of a germplasm bank should be separate from allied sciennes, The central
objactive ig the assembling, maintaining and distribution of germplaem, Additionally, it
is necessary to dsvelop a dsta storags and retrieval system, The work of the proposed
geneticist and, particularly, the physiologist, can be related tc the central requirement
of a germplasm bank and these proposed posts are endorsed, However, their main activities
ghould not be physically centred within the new building at CIAT becauss of security risks
and other hazards suoh as fire, The FPanel belisves that there are many facets of the
ongoing conaodity progrommes whers a well organized biochemistry laboratory, under a senior

binchemist, could make a significant oomtributiom, The Panel is not able to endorss the

concentration of biochemistry in "geruplasm chemotaxonomy" as indicated in the budget

projections and recommends a wider »ole in the camodity programmes,
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F, THE SPECIAL STUDIES URIT

172. This new Unit was started in 1975, in part {o provides a mechanism to ensure that
cartain activiiieg of the former Small Farms Systems Programme were not neglecied, Ite
main activity is devoited to sxploratory studiss on immovative new production systems in~
volving new crops, combinations of orops and animals, and orop combinations not covered by
the major commodity groups, The Unit is now understaffed, owing to the departure of its
only Senior Scientist in 1976, The total team is at present composed of four meientiste

and 12 supporting staff,

173, Ths Special Studies Unit has initiated work in some important arezs including minimum
tillage, use of living mulchesn, cycling of nutrients from ons ¢crop to another in associgted
plantings, and uncomventional use of nitrogen~fixing trees or shrubs, e.g., Lsucasna

lsucocephala, in perennial /annual orop associations,

174, Minimum tillage and living mulch work is of speoial importance to the humid tropics
in pgenaral, and Latin America in particular, because of the frequent cultivation of steep
lands and the dangers of soil erosion, Small farme growing tres crops or root crops are

specially :minarabla, and the adoption of seil protection and conpsrvation practices iz a

nsoesnity if these farmers are to survive apd profit on steep landa,

175, The Pansl congiders that there are a number of problems in Latin America which could

usefully be investigated on an sxploratory basis by the Special Stulies Unit., For example,
the demonstration of known soil and water management techniques on the hillgides of the
Ardles and in the humid Jowlands calls for a largsr involvement by the Special Studies Unit

at the experimental sites of the commodity groups, espscially when thess are on semall faras,

176, A professional scciologist engaged in studiss on the adoption of new technology by

small farmara ieg attached to this group,
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IV, THE ANIMAL PRODUCTION PROGRAMME

A, THE EREF FRODUCTION PROURAMME

(1) Histery
177. CIAT commenced work on a Beef Production Systems Programwe at the end of 1969, with
a group of scisntists in the different dimciplines essential to making progress in the attain-
ment of CIAT's objsctives in besf produwstion, At that time, the overall objective was "to
increase cattle productivity in the lowland tropics of Latin America between the tropics
of Oancer and Capricorn and at elevations below 1000 m," It was recognised; however, that
ths main priority was the development of techniques for sconcmic beef production in the

vast areas of highly asid infertile soile unlikely to be intensively used for oropping,

178, In July 1973, CIAT invited g number of soientists from various countriss to join
a Beaf Cattle Review Teanm to axamine and svaluste the progress which had been made in
CIAT's besf programme since its inception, The summary of the Desf Cattle Review Team's
findings and recommendations is contained in the report made to CIAT, "Thig review team
found that CIAT's Beaf Produstion Systems Programms was too wide, and needed confining to

activities in the priority areas 1o achisve sucoess,

179. The previocus ssven years' work of the formsr Besf Production Systems Programme de-
fined the pasturs problems in the difficult infertile, high acid, kigh aluminiom (locally
salled "allic")soile of the Colombian llanos, With the state of knowledge at that time,

it was not found possible to produce a persistent legume so vital to improved pasture
development in these arsas,

180, Becently CIAT has presented s "Proposed Btructure and Activities of the Beef Produc-
tion Program® which ooncentrates research and development on the problens of the infertile
acid soil ar=azs of the South Amerlican tropics, The new title, "Beef Production FProgramme®,
is a peflsction of a changed emphasis in this imporiant sork, It augurs well for the future
developmant of guccessful legumes and pastwures which will markedly increacs bsef produc-
tion in the poor, highly acid soila of the Colombian llanos and Brazilian cerrade,

(ii) Organization and Strategy of CIAT's Current Beef Research

181, The Basf Production Programms ig very complex bscausa of the relatively large number

of disciplines and activities ipvolved, the considsyadle digtances between testing centres
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and the problems comnected with the integration and deployment of senior and technical staff,
4t present,most of the research is done at GIAT headquarters in Palmirs, at Carimagus in

the Colombian llancs and in the Cauca Valley ¢on a farmsris land at Santander, 41 km from
Cali., A new 185 ha, property on poor acid soil {ultisol) has recently been obtained at
Santander, Here, promising legumes and grasses will ba selected for further trial at

Carimagua, and at the Cerrade Resources Centre nesr Brasilia in eollaboration with EMBRAFA,

182, At present there are 18 senior ocorve staff positions of which thres are wacant. Im 1978
there will be a total scientific and supsyrvisory gtaff of 50 together with 141 ¢larical
and other staff, 4Also there is one nonwcore scientist aptively sngaged in spagial aspeots

of the Besef Production Progranme,

183, Contacts betwsen the Beef Production Programme and other Internstional Centres will
be minimal and can only be expected to devalop slightly in the futuwre, This ig bscause ths
nature and objectiver of the beaf programme at CIAT are generally gquite different from thoss

at the other relevant centres [ILCA and ILRAD],

184, ERelationships wiih national programmes will increase in the future, 4 major colla-
borstive programme is in progress with ICA at Carimagua {recently renogotiated}, and

another comprehensive programme has been planned in association with IMBRAPA at its

Carrado Regources Centre, The sstabliishment of the new CIAT station in Santander is on

land purchased for the purpose by the Fundacidn ds le Eduoacidn Superior (FES) and leased

to GIAT at a nominal rent, Thess agreements sllow CIAT to do mll aspecte of ressarch within
itz Beaf Production Programee in both Cclembia and Brazil in direct collaboration with national
soientistas, The selva region {tropical rain forest) of South Amsrica is being cleared for
pasture improvement in a nusber of countries, Senior besf staff are being considered for

outposting to a selva station in Peru or Brazil,

185, Thess activities at the national level serve a basic pessarch function rather than
an outreach function, I would seem that there is a need for axpansion of cutrsach o

oiher countries in the impact area, A first step towards this is already contemplated in
& SUrvey programme 1o characterize areas in terms of climate, soil topography, vegetation,

infrastructure, pastures, beel production, animal health and sconomics, A similar stwdy,
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with special referance to cattle reproduction in selscted areas of Latin Americs (the

llanos of Colombia and Venezuela, the serrado of Brazil, and the selva of Peru), is being

plarmed to start late in 1977,

186,

187,

(1ii) Main Objectives and Pields of Investigation of the Beef Programme

Thege can bes gusmarized brisfly as:

- Aasembly of a germplasm collection of scotypes of legumes {and associated rhigzobia)

and grasses by active field collaciion and introduction through correspordence

with national institutions,

- Selection of promising legumes and grasses and their further evaluation {(usually

with graszing) at CIAT headquarters, Santander, Carimagus and the Cerrado Resources

Gentre in Brasillia, all represeanting different siress conditioms,

~ Determination of minsral deficiencies in soils inthe {arget areas, affects of the

important nutrients on growth of promising legumes and grasses,; and the identifica-
tion of pasture plant lines tolerant to soil stresses (including A1)} and efficient

in thes use of phosphorus,

~ Smad production and efficisnt seed production technology of the best lagume and

grass lines,

~ Assessment of promising legume~grass mixtures (with sconomical fertilizer addi-

tions) in terms of animal psrformance at Carimagua and the Cerradc Resources Jsntre

in Brasilia,

=~ Stuly of individual components of animal managemeni and health under various nu-

tritional levels imposed by native and improved pasiures,

« Integration of the different componenis stulied, including thoes indicated by

soonomic aurveys arxd analysis in the target areas, intc beef production systems in

sooperation with national institutions,

{iv) Comments on Different Faceis of the Beef Produstion Programme

(a) Experimental Sites

{aa) The developsent of the new Santander station should speed up the pre—

limirary identification of promising legmes and grass scotypes for trial at Carima-

gus, the Brazilian {errado Resocursss Cenlre arnd elsewhsare, Howsver, if there is
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too much affort at Jantander, the real problems posed in the llancs and in the
cerrado will not receive the concentrated attention which is urgently requirsd for
CIAT's success,

{bb) At present there i only ons senior scientist stationed at Carimagua,
It is suggested that more scieniific staff are nesded on this station, particulerly
a8 progress is mades towards successful lsgume-baped pagtures in the llanos,

(ce) It is recognized that active clearing of the selva region of South
America is taking place and that serious sorub regrowth problems have occcurred,
Howsver, senior staff should not be posted to selva stations in Peru or Brazil
bafore the complex and extensive llanos and cerradc ressarch and development is
firmly established, If a decision is sventually made to commence work in the selva,

collasboration with IVITA of Peru should be seriously considered,

(b) Usa_of Backup Seyvices

{aa) In the implementation of the beef production programme it iz essential
that all experiments are properly plamnmed with the aid of the Biomstiricsd UThit, In
this way, definitive results, whether pomitive or negative, will be obtained from
all the work in progress, It is better to carry out fewsr, well planned sxpsriments
than a range of observation trials which often given results of doubtful value,
¥hen large scale grazing sxpsriments ars being established, the biometrician should
have an active role at the plamming stage, Parameters offen overlooksd hy the
scientist can then be incorporaied into the sxpsriment so that meaningful results
can aventually be obtained,

{btb) The capacity to monitor the mineral status of planis and soile nesds
to be considerably improved at CTAT by the provigion of modern equipment and by
placing a skilled analytical chemist in charge of the shemical laboratory,

{cc) CIAT greenhouss facilities are inadequate for raising all the legume
ard grass scotypes being collected in the field, for testing resistance to soil

stresses {g,g. A1), diseases and insecis, and for any crossing work nesded,
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189, (o) Legpumse and Grass Improvement

{2a) In the ssarch for adapted legimes, most of the previous work has con—
osntrated on the Stylosanthes spscies, particularly 3§, anensia, and this has been
dus in part to a lack of legume agronomista, If suscess is to be achievad in the
infertile, very acid solls of the llants and the cerrado, the scops of the legume
svalnation research will need to be expanded in the field, More work is nesded not
only with the Stylosanthes species, but also with several other legumes including
the Centrossma species, the Dasmodium ap, liks D, ovelifolium, and Leucaena
lsucocephala, For example, if the nuirient and rhizobium problems of lsucasna at
Carimagua could be solved, this legume could make a marked contribution to the pro-
vision of high protein forage during the dry season, Alsc, the area of the grass
Brachiaria decumbens is rapidly increaping throughout the Bouth imerican tropics,

80 it is esseptial to find a lepgume which is compatible with this vigorous grass
gpecies, JAny expanded legume evaluation work in the field will require at least s
second agronomist.

{vb] The inclusion of a grass agronomist in the new besf production pro-
gramsme is a progressive move, Preliminary evaluation of the large mumber of grass
scotypes avallabls in the gene pool nesds to include suitable grazing treatmesnts
with catile, However, once the more promiping ecoiypes have been identified, there
is & nesd for gimple experiments to determins their ability to give liveweight
gains in young steers cvar the main growing season, Small vlots wp to % ha,, and
in duplicate of the various grasses with a common legume, could be used for this
purpose, Such expesrimentation would ensure that only ons or twe of the most pro-
miging grasses is used in large~scale grazing experiments which demand considerable
inputs of & ranges of resources including research staff, laboun cattle, fencing, etc,

(cc) It is noted that three of the vacant senior scientist positions are
for a forage breeder, planmt pathologist and plant nutritionist respectively., The
Panel supports these core appointments as they would considerably strengthen the
work on seleetion and improvement, particularly in legumes, for resistanse to diseass
and soil stresees (e.g,, Al). However, the aims of the breeding work need to be

clearly defined if success is teo be achieved,
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(d) Soil Mineral Deficiencies

(aa) The economic correction of soil mineral deficiencies presents a
challenge in the more remote areas of the llanos and cerpado with poorly developed
infrastructures, Careful attention needs to be given, in the staffing arrangements
for the new Beef Production Programme,to the problems associated with mineral defi-
ciencies in the infertile, acid soil areas, Solution of these problems is vital to
the progress of the whole beef programme and needs to be given the highest priority,
Most of the regions are deficient in phosphorus, an essential for growth, protein
production and persistence in both legume and grass, As sulphur is as important as
phosphorus to growth and protein production of legumes and grasses, the sulphur
status in the s0il profiles of the llancs and cerrado should be surveyed as soon as
possible by CIAT or by contract with an appropriate organization, Minor elements
likely to be deficient in many areas include molybdenum and zinc, and these should be
given special attention, Because of the importance of phosphorus in the soil-pasture-
animal systemya major effort is justified in:

— Intensive studies of the value of rock and other forms of phosphate in the estab-
lishment and maintenancerof legume—grass pastures,

- Selection of legume and grass lines with a high efficiency in the use of phos-
phorus,

— Determination of the minimal phosphate applications necessary for the persistence
of promising legume—grass mixtures under continuous cattle grazing, and the
monitoring of the phosphorus transfer from the soils to pasture and animal,

(vb) fThe provision of relatively cheap phosphate is vital to the development
of improved pastures in CIAT's target areas, It is important for CIAT to encourage
the survey and collection of data on native phosphate deposits in South America

through national and intermational organizations, especially that of I,F,D,C.

(8) seed Production

The development of seed production technology for the promising legumes and
grasses needs to be intensified, not only by CIAT but also by national and private

organizations in the South American tropies, Technology associated with economic
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tropical pasture seed prodwiion is in its infancy, and requires a lot more affurt
to enzure that increasing quantities of gommercial seed are available to farmers

for the rapid expansion in tropical pasture development envisaged, As CIAT develops
improved seed produstion technology for its new pasture cultivars, it is essential
that this technology be made avsilable guickly through suitable CIAT training courses

ard direct conmtact with national organizstions,

(£} Cattle Aspects in Assassmant of Improved Pastures

(aa) In testing the productivity of improved legume—grass pastures, the
following aspects need to be taken into consideration:

- agtablighwent of a test pool of cattls, adequates in mumber and quality

{tsat herd);

-~ application of appropriaste catile managsment, particularly ssssonal mating,

contrelied weaning and calf rearing;

- gupplementary feeding with special reference {o P, Cu and Co

~ identification and comtrol of apecific diseases in the test herd, particu-

larly those comtpibuting to calf mortality and affecting reproductive
performance, |

{tb) The testing of grasses and legumes, singly or in combination as pas—
ture, requires s ready supply of suitable cattle, Thig involves stesrs for pasture
tegting (legume persistence and liveweight gain) and cows for studies involving
calving and mating management in the framework of pasture improvement. The Panel
believes that the teat herd is inadequate in number and gquality and needs to be
strengthened considerably, Furihermore, use of a single Bos indicus breed (e,z.,
¥ellore) should be sonmidered, Such a process takes several years, and it is there~
fore urgent thal the purchsse of selscted breeding gtock bs initiated as soon as
possible,

{oc) To make maximum use of improvad pastures, modern methods of animal
management have to be used, In the llanocs of Colombia and the carrade of Brazil
current management practices, invelving continuous mating and natural calf weaning,
ug well as health, could be substantially improved., I is therefore #ssential that

tha besef programme pay particular attention to appropriate bsef catils managesment
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practices, Buch activiiy should not depswd on the successful establishment of
legume—-based pasture; indeed, it is desirable that it start immediately on native
pasture,

{dd} 1n a similar way, much of the targst area is known to be phosphorus
deficient for cattle, while other specific mineral deficienciss are suspected, e,z.,
in copper anl cobalt, There is no reason why work on ths availability of phos~
phorus in the pastures,and phosphorus utilization studies, should not be initiated
immediately, i.e,, before pasturs development, Study of copper ard cobalt defi-
ciencies by survey techniques and specific supplementation trials could also be
initiated,

{ee} The efficient utilization of cattle for pasture svaluation {liveweight
gein and reprodwtion) depends on the use of animals which are free of spacific
digeases which limit performance, e.gz, gastrointestinal parasiies in growing cattle
and reproductive disesses in breeders, It ig theyefore important that special

attention e paid to the healih of the cattls pool,

(g) Incorporation of Improved Pastures on Farme

(aa) It needs to be emphasized that, when improved lsgume-grass pastures
are availabls, it is unlikely that they will be sown on more than 10 to 20per cent
of the area of any particular property by aven ihe most progressive farmers, Hence,
considerable attention needs to be given by CIAT to the integration of improved
pasture wiih native pasture in the llancs and cerrado, The partitioning of im-
proved and pative pastwres between growing steers and reproduwoing cows needs to be
carefully balanced for the highest economic returns from a besf enterprises,

{tb) The importance of crops liks rice, cassava, sorghua axd peanuts as
profitable precursors to the establishment of improved pastures needs attentionm,
Thess crops ocould he used for supplementary feeding in the dry season, Cropping
could well become an adjunct to beef production in the llancs and cerrado, Improved
“pastures build up seil fertility and struoture, and would allow periodic cropping
in these aress provided it was not freguent enough to caupe soil deterioration and

erosion,
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(h) Importance of Animal Health

The improvement of animal health and management could make a significant im-
pact on cattle production irrespective of the provision of improved legume-grass
pastures, It is necessary for national or intermational organizations to intensify

work on aspects such as calf mortality, and reproductive and parasitic diseasss,

{i) Economic Aspects of Pasture Improvement

(aa) The economist should take an active part in the plasning of any
management-oriented grazing experiments, In the early phases of the programme, the
scononist can make g most important conbtribubtion by rapidly identifying the various
constraints $0 production and their relative maggnitudes, Purther feedbasgk in
goonomic svaluation of both potential and actusl research results is nesessary in
order to make regular sdjusiments to the research programme s¢ that an improved and
prefitable beel produstion sysiesw is developed, This can then be transferred with
sonfidence to national erganizations and beef producers,

(tb) Individual componentz of the beef production systems invelwed will
need to be svaluatsed apgainst the econmic background of the different countries, The
final evaluation of the economic aspects of the beef production gystems should be

mase in a national context, and not only by CIAT.

{v) Summary and Comclusions

The revised Baef Production Programme which has been recently instituted is a satige

factory and well plarmed balance of activities,exept in a few instances which have been

commented on by the Panel, The temptation to expand into other target areas should be

resisted wntil the current programme is well estgblished, The Panel recommends the follow-

ings

- More emphasia should be placed on goil mineral deficlencies in the target areas,
and 8 senior chemist should be sppoinied 4o be in charge of soil, plant and
animal tissue analysss. A much higher throughput of analyses with modern

automated squipment is eemantial btackup to the beef production team.

- Work on minersl rmutrition of eattle should be comcentrated on the flow of phos-

phorus in the solilwpagture-animal system,
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-~ Bince selection of successful legumes is vital to the whole besf programme, a
greacter range of legumes should be evaluaied over a wide range of environments,
Accoydingly there 15 an urgent need for a second lsgume agronomist,

-~ It should not be overlooked that a healihy, well managed, high quality cattle
herd is an essential for the adequate testing of any improved pastures developed,

- After so much reappraisal and change, this programme ghould now be given the time

to make uwninterrupted progress,
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B, THE SWINE NUTRITIOR WNI?

(i) oObjectives and Activitias

197, The Swine Nutrition Unit, forserly “Swine Production Systems"™, has recently bYeen
reorganized, The motivities formerly consisted of "Hesearch on development of feeding
systems based on available feed stuffs, prevention and control of swine digeases and

parasites, development and demonstration of complete swine production gsystems®,

198, The new title "Swine Nutrition Unit* clearly irdicstes the scops of activities en-
visaged by the reorganization as fer a8 research is ootncermed, The objectives are nutri-
tional studies, especially on the substitution of cereal grain by rice polishings, cassava
meal, banansa waste and molagses, anwl also the use of opaque~2 maize as a partial substitute
for high quality protein requirements in integrated lifewcycle feading programmes for swine,
Thege activites are carried out at CIAT, and also in collaboration with INIAP in Ecuador
and ICA in Colombia, With the collaboration of the University of Guelph, a pilot plant

wae installed at CIAT for the production of single-oell protein using cassava as an enargy

substrate,

199, The Unit's major activity asims at the transfer of sstablished technology to swine
produstion in Latin America through training courses hoth at CIAT and national institutions,
4t CIAT, courses of six monthe’ and six weeks' duration are offered, while CIAT staff assists
with national and regiomal courses, seminars, and workshops following specific requests
from various countries, e.g., Bolivia, Ecuador, Peru and Nicaragua. It is expected that
approximately 100 swina specialista will be trained at CIAY alone during a five-ysar period.
Thage specialists fore natiomal nuelei and, in twmn, transfer the technology to the producer
lavel, The Swine Nutrition Unit has strong intewnational links, saspecially with Belivia,
Colombia, Eouador, Costa Rica and Peru. FParticular emphasis ig placed on the establishment
of a swins research and development natwork and the svaluation of the economic feasihility
of swine production in Latin America,

{11) Comments
200, Swine prétiuction plays & relatively minor role whan expressed statistically as an
alement of agricultural production in Latin America, It should be emphasized, however,

that a high percentage of subsistence farmers im tropical Latin America depend on awine



- 57 =

produstion both for an animal protein source in theiy diet and/or for a signifiocant part of
their cash earnings wtilizing by-produsts of their family enterprise (household waste amd
farm produce), The strength of ¢IAT's Swine Nutrition Unit in training for swine produc-
tion is thus partisularly relevant to the economy of the small producers throughout the
region,

201, The Swine Nuftritiom Unit¢'s training programme hss been very successful in certain
tatin American countries, In a nutber of countries, piggeries have been established Tor
the pwrpose of training national swine extension workers and providing a breeding facility
for ths importation of improved breeding stock for multiplication and distribution to small
producers, Thess programses are now beginning to yield results, but the national specialists
atill require the support of OIAT for both further training and guidance, The Review Pansl
conziders that to remove this very importamt suppert function of CIAT would result in a
break in development in which CIAT without doubt playe an important role in Labtin America,
It should be noted that, in some countries, a rapid increase in the population of pigs is

teking place,

202, The pig herd and the Swine Nutrition Unit's ingtallations should be recogniszed as
unigque facilities in tropical South Amsrica for the svaluation of non-iraditiomal feed

resources in swine nutrition and, as such, they should be exploiied to the fullest extent,

203, This work, which consentraies on the uss of by-products, ie particularly relsvant
in a world where theye is Increasing compstition between the human and animal populations

for energy ard protfein se';xwes.

204, Although the single-csll protein collaborative research work inm the Unit is of
particular interest to the cassava programme in the long temm {utilization of excess pro-
duction), it is felt that the justification of this work depends on the broader comcept
which aima at developing technology (fermentation, micrcobiological aspects, etc.) for the
production of single—oell proteins utilizing readily available sources of energy and net

on the gpecific use of such proteins in swine nuirition in Latin America,

205, It is apparent that the training aspecte of the Swine Nutrition Unit have been
particularly effective in many coumtries for asveral years. When it is realized that this

intensive programme depends on two core staff members, the record is even more impressive,



{iii) Conclusion
206, ‘Paking into account the Unit's substantial training programme and its national and
regional impact, the relevance of its emphasis om the use of altermative sources of energy
and protein for swine rations in Latin Amewica, and the possibility for scomomic evaluation

of these alternatives within individual systems in diffsrent cowrtries, the Fansl yvecommends

that this programme be maintained within the core budget,
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c. ANTMAL, HEALTH BESEARCH AT CIAT

207, The Review Panel gave special conaideration to animal hesalth research at CIAT, both
in the context of the Beef Production Programme and in relation to the Texas ASM Special

Project for Ectoparasite and Hemoparasite Reseasrch,

208, With regard to the Basf Production Programme, it was felt thai the primary function
of the veterinary staff was $0 maintain the health of the breading herd and experimental
cattle s0 a8 to ensure that animal disease doss not interfere with the amsessment of pasture
quality by anisals., It was poted, however, that this service function would not require
the full-time efforts of two senior staff members, Neverthless, it is necessary to provide
expertise in several veterinary disciplines (pathclogy, bacteriology, parasitology, eto.).

The Panel thersfore recommends that the veterinary componsnt of the Beef Production Programmne

remain sirong and suggests that the research effort of these veterinariane be direcisd
towards problems which have immediate relevance to the beef programme, viz,: {i) phospho~
rus availability and uwtilization by cattle, and; (ii} gastrointemitinal parasites and lung

worms in young cattle.

209,  The members of the Panel were impressed with the work being carried out by the
Texss ASM team on ectoparasites amd hemoparasmites, Howsver, this was clearly not directly
relevant to the objectives of the Besf Production Programme. Furthermore, the Panel was

aware of the limitations imposed by certain aspects of animal hea}:th(aotably calf mortality,

ﬂ?f’ﬂdmti"fé diseasaﬂ and Pa&‘&ﬁi’tiﬁ diMa%S) on whieving maximg baef prg)ductlen From

tropical or other pastures in much of South America, The Panel was informed of the efforts
being made to finance the continuation of the Texas AMN work at CTAT and of the possibility

of expanding this to other fields of animal health., The Review Panel therefore strongly

recommendg that CIAT collaborate in broader studies of cattle diseame in tropical latin
imerica, and that this work be supported by donors on a bilateral or intarnational basis,

Sush work should incluwde sconomic analyses of disease impact amd control,
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¥. TRAINING AND CONFERERCE PROGRAMMES

210, CIAT's training and conference activities were initially organized in part inde~
perdently of its researgh programmes, However, in 1976 the modus operandi was changed =0
as to give the major role in training to the commodity research teams, The provision of
organizational and logistical support, together with responsibility for non-commodity
based courses (such as communication methods), remained with a central training and con-
ference wnit, This unit employs two senior staff members supported hy ten professionals
and nine others, Its annual expenditure is about nine per cent of CIAT's opsrating
budget,

211, The objectives of the programme are:

a} "To oontribute towards alleviating the shortage of trained manpower in areas of
research, production, and technology transfer in country programmes,

b} To help in identifying production problems in CIAT's mandated commoditiss
through conferences and workshops and in planning research and development
strategies,

¢} Development of regional coordination networks of research and producticm
seientists through workshops, denpigned for research analysis snd plaming,

4) Training of postdoctoral and predoctoral scientists, and collaboration with
commod ity programme staff ag a source of future trazined ataff for cenmtral and

outpogted positions of CIAT programmes,"

212,  4n essential feature of the iraining programme, which the Review FPanel strongly

spdorees, is that from 60 to 90per cent of iraining is conducted through fiald astivities,
Thus, trainees within sach commodity training programme actually plan, lay out, plant,
record and analyze the results of a perscpal field experiment during the course of their

training, and are alsc involved in the management of comercial fields ard visits to farms,

243, While the field activities of trainees are often of assistance {0 the commodity
programme sclentists, there is no doubt that the provision of training courses can be
demanding on the scientists' time, To some axtent, this can be mitigated by the use of

standard sudiovisual packsges for individual use by the irainees, as have already been
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developed by the Training and Conference Uhit in collaboration with the scientists responsi-
vle for scme of the commodity courses, In the Review Panel's view, thase audiovisual
packages are excellent and it expects them to find a ready market in the national programmes
in CIAT's region, However, they cannot fully substitute active participation by

scientists in the commodity ityaining programmes, The Review Panel tharefore hopes that

care will be eysrcised in ensuring that a disproportionate share of the repearch scientiste'

time (especially of senior staff) is not alloeated to training asctivities.

214, With the ahove proviso, the Review Panel agrees that commolity-oriented training is

best provided via the commodity programme teams, They have the expert knowledge and, from
thair astive engagement in research, can begt stimulate and motivate trainees, Moreover,
a8 noted in section II C, there is no doubt that the development of s cadre of trained
gpecialistes in CIAT commodities is esseniial to the achievement of CIAT's goslu. Without
the linkage to national institutions provided Yy CIAT's trainees, it would be far more
difficalt for CIAT's scisntists o esiablish coopsrative field tests, to obtain fesdback on

technology nesds, sad to have a channal for the trapsfer of technology.

215, The Panel believes, for sxample, that a major cbstacle to technology transfer
throughout the American tropics is the lack of expertise in and facilities for the produc-
ticn of clean seed, Since seed production is or could be carried out by commerical rather

than government enierprises, the Review Panel commends CIAT policy on the admission for

training of non—govermment seed specialists,

2156, The total number of professional staff receiving postgraduvate training at CIAT from

1968 to 1976 ineclusive has been 733. By far the majority of these were from Latin America,
Of the total number, some 20 per cent were ressarch scholars, visiting research asscciates,
and postdoctoral fellows who had the benefit of working in close research association with

CIAT socientists,

217, The distribution of trainees is illuatrated %n Table 1 below. Cverall, the Heview
Panel considers that CIAT's present training activitiesare on the pight lines and yepre-
sent about the maximum that the Centre is staffed to undertake, Since the effort could

not be expanded without serious interference to research output, it is clear that signiw
ficant emphasis should be placed on assisting national institutions to comduct their own

training courses, HMajor attention should therefore be given to helping trainee instructors
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{0 learn how to teach the technologies learned at CIAT, Help with training manuals and

docunentation should alse have a high priority,

218,  Alpo important to CIAT's respomsibilities in research and technology transfer is its
astive conference programme, In the Papel's view, this is functioning efficiently and .

fruitfully.

219, I has not proved possible for GIAT 1o follow the career recor;ds of all of its
trainees, but the Information Staff are still in touch with some 400 of them and are supe

plying them with literature,

Table 1, TRAINING ACTIVITIES

Numbeyr of professionals trained at CIAT in 1975 and 1976

1975 1976

Posgteraduate research interns kB &1
Postgraduate production interns 45 25
Short course participants 20 28
Special trainees 27 29
Research scholars 20 19
Visiting research asscciates 21 18
Postdogteral fellows 3 8
TOTAL 194 188

Number of professionals trained at CIAT from 1970 to 1976
in each commodity programme

Bean- Programme 123
Beef Programme 171
Caasava Programme 140
Rice Programme 74

Swine Unit 60
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VI. CIAT'S DEVELOPING CONTRIBUTION TO TROPICAL AGRICULTURE

(1) General Considerations

220, Before considering CIAT's developing comtribution to tropical sgriculiure, it must
be smphasized that the Centre is a very young institution and was funded only in 1968, - In
developing countries, it commonly takes 10 yenrs to cresie new usable agricultural techno-

logy and & further decade before impact on production can be measursd,

221, CLAT's major products are agricultural technology, improved germplasm and trained
manpower, The adoption of products of thisg type is often frustrated by sconomic, social
and political factors at the national level, Nevertheless it is nesessayy for an IARC,
much as (I&T, to assens its impact on Tarmers in the region it serves, This should not be
done to enhance the image of the Centre but 0 provide s vital feedback of information o

its reseaprch and training programme, The Panel recommends that CIAT develop a method for

monitoring its contpibution to tropical agriculture,

222, It is 100 early in the higtory of the Centre t¢ expact its potential impact to have
been attainsd, However, examples of CIAT's comtribution have been recorded,
(i1)  Rice

223, CiaT's major contribution to tropical agriculture has been with rice, It should be
noted, however, that CIAT had a solid base of technology, germplasm and trained scientists
on which to build before it began its rice programme, The most dramatic increases in pice
production occurred in Colombia, although other Latin American countries have benefited
greatly from CIAT's rice programme, Eouador and OQuatemala have released CIAT-IRRI~ICA

varietiss wder local nemes,

224, On examining the Colombian camse, it can be seen thzt the efforts of Colombian
govermment agencies and the Rockefeller Foundation in rise research began 20 years ago,
and that more recently CIAT has had a direct link with IRRI. Furthermore, the CIAT pro-
gramie in rice in Colombia hasy from the begimming, been a comprehensive programme es-
tablished jointly by CIAT, ICA (Colombian Agricultural Institute) and the Colombian

¥ational Rice Grower's Pederation,
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225, Economic studies have shown the impast of improved technology apd varieties on rice
produstion in Latin America, not only on production but aleo on producers and consumers,
In Colombia, national average yields were already 3 t/ha, in 1966 but rose to 5.4 t/ha, in
1975, Production increases in Colombia were dramatic: 680,000 ¢ in 1966 to 1,6 million
t in 1979, Mosi of the increased production came from irrigated, not upland, rice, In

fact, the share of total output coming from upland rice fell from 32 to 10 percent,

226, As a result of this expanded production in Colombia, real prices received by the
producers have been reduced, The Colombian government’s polisy of prohibiting exports meant
that producers did not capiure all of the benefits, but that consumers did benefit greatly.

It should be remembared that benefitting low-income comsumars is among CLAT's objectives,

227. Since 1967, the amual expenditure on rice ressarch ard relatsed activities by CIAT
and the Colombian Government ard its agencies (in comstant 1970 dellars) has never excesded
one million dollars, The benefits to Colombia over the period from 1964 to 1974 are esti-

mated at 200 million US dellars,

228, These results are raising questions on the balance in the distribution of benefits
between consumers and producers, and CIAT is analyzing them 1in order to beiter define its
research strategy,

(iii) Other Commodities

229, It is more difficult to measure the coniribulions of other CIAT crop and animal
programmes to tropical agriculture., Most of CIAT's research and training activities are

just reaching their "eruise speed” and it is thus too early to properly assess their impact,

230, The {IAT swine programme has a large fund of knowledge and expsrience in swine pro-
duction systems, JIts research results, and especially the trained personnel who have
tpansferred improved praciices in swine production tsechnology throughout Latin America,

have Formed the basis for z substantial comtribution to increased swine production,

231, Although the ¢assava Production Systems Programme is only five years old, some
positive contributions can already be clted, For exsmple, the Panel had the opportunity
to see the adoption of some of the improved cassava production technolegies, recommended

oy CIAT, by farmers of the Colombian Coffee Growsr's Pederation near Calcedonia, Colombia,
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whepe about 5,000 ha, of camsava are grown, 3Specific CIAT-recommended practices which have
inoreased yields from a previous average of 17 t/ha, to 45 t/ha, in the region were:

1) the elimination of cassava bacterial blight in the region by sanitation practices

and rotation; 2) a new planting technique on ridges which eliminated a ssrious root rot
preblem; 3) the use of wasps for biological control of the cassave hornworm, and; 4) weed

gontrol,

232, Q14T cassava varieties have outyielded local materials in regional trials in Colombia,
Bcuador and the Dominican Republic, Ninety percent of the trials in Colembia wers on
farmers' fields and without fertilizers, yet CIAT lines averaged yields of 30 t/ha., nearly
four times the national average. A CIAT line sent to the Dominican Republic has beew named

there and is {0 be released as a new variety because of its puperior performance,

233, The bean programme is even younger than the cassava programme, but already some
contributions from its research and fraining activities are apparent. 4 network of bean
researchers is developing in Latin America from the bean scisntists trained at CIAT,
Supplying seeds free of diseases to farmaras enadblad them to double and triple their yields
in Colombia and Guatemala reapeot::wely. In Colombia, ICA has recently released two new

bean varieties developed in a joint CIAT/ICA programme,

234, The training of young researchers and production specialists from the tropics of
Latin America is deseribed in Chapter V. Thelr contribution to agriculivre in Latin
America is almost impossible to quantify at this time, but will perhaps be greater over
time than that of the short-term benefits of improved technology and germplaasm,

{iv) Comclusions
235, The major contribution of CIAT, jointly with IRRI, has been improved rice wvarieties
for Latin America, The basis of this has been the technology developed by IRRI, and by
CIAT and ite predecessor organieations. Phe superiority of the product, and the presence of
an infrastrocture consisting of well organized farmer organizations with access to

bieclogical and economic inputs, have also contributed,

236, The rapid uptake of the rice technology, more rapid than would commonly take place
in a developed country, occurred in spite of the abeence of strong national research infraw

structures,
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237. The impact of cassava on a limited area {Cmicedonia) demonsirates the rapid uptake
of a viable technology when an active farmer organizstion exists,

238, The Panel considers that the technology baing developed by the cassava armd bean
programmes will be taken up by small farmers when suitable infrastructure is provided at
the national level,

239, Although the bean programme has a technology which has been convincingly demon-
strated to double and iriple yielda, the absence of an effective sesd production mystem
has placed a severe limitation on the wuptake of the product,

242, The most lasting impact of CIAT's work on egriculture in Latin America is likely

tc be the effect of its training programme which has produced over 730 graduates to dats,
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VII. ORGANIZATION AND MANAGEMENT OF CIAT

A, ADMINISTRATION, FERSQNNEL AND BUDGET

241. Under the Board of Trustees and the Director Genersal, line management functions are
exerciged hy the Associate Directors General for Research ard for Internationsl Cooperation,
The Asasociate Director (eweral for Research i responsible for research support services
and off—campus research programmes as well as all on-campus research, The Associate Direc-
tor General for Internatiomal Cooperatiom is responsible for training, conferences, infor—
mation services and the sooperative programmés which are not an integral part of the core

research operations,

242, The commodily programme staffl cover an array of disciplines and the beans, beef,
cassava and rice programmes are led by a soil microbiologist, soil seientist, planmt phy-
giologist and plant bresdsr respectively, Thus, thers are no leaders of scientifis dis-
¢iplines ag such but the membsrs of any particular discipline cooperate on an informal

basig,

243, CIAT has a total staff of approximatsly 1,000; thiz inciwles posts for 54 inter—
national staff of which 43 were filled at the time of the Panel's visit (and five offers
of appointment had been made)}, CIAT proposes to increase its senior staff positionsto 61
in 1978 and 65 by 1980, There is a total of 151 support {scientific and supervisory)
staff positione, giving a ratio of slightly less than 311 support to senior staff, whilst
the support staff are virtually all Colombian, the senior staff are truly internatiomal,

covering 15 different natiopalities including nine from the host country.

244, CIAT spends 69 per cext of itms core operating budget on persomnel services of which
35 per cent is for international staff and 53 per cent for local staff, six per cent for trainee

stipends, five per cent for temporary labour, and ore per cent for oonsultants.

245, In addition t¢ ite senior gtaff, the Centre has four postdogtoral fellows, two from
devaloped ard two from developing countrisg, This is fewer than at the other Centres which
commonly have 10 or more such staff, The salaries and perquisites of postdoctoral fellows,
vhich form part of the training budget, are fully competitive with other Centres, CIAT
has explained that its postdoctoral fellowshipe programme omly started in 1975, It is

proposad to have sight such posts in 1978, 10 in 1979, and 15 from 1980,



246, CIAT also has eight special project funded gtaff involved in beans, cussava, the
Andsan maize project (funded separately through CIMMYT) and the Guatemala ICTA project.

Additional special project fumded staff are propossd,

247. The Centre has a stardard set of procedures for persomnel policies and a staff
policy committee dealing with staff management, It recruits its intermational staff for

a two-year probationary peried, normally followed by a "continuing appoiniment¥,

245, The Panel was impressed with the gquality and dedication of both the senior and the
suppert staff, It was generally agreed that the guestion of housing seemed to be the one
difficult problem, CIAT has relied on the local housing market to supply good quality,
rented accommodation for its sepior staff, This market is becoming more competitive and

CIAT management may need to develop a programme to¢ ensure a steady supply of houses,

249, Hitherto CIAT has had an amusl budget process but for FY® 1978-79 the Centre is
one of three in the CGIAR systém chosen to develop & two-year budget, following the recom-
mendation of the CGIAR Review Committes, The Centre's system of budgeting is a standard
provedure whereby programme leaders assembls bulgets for their programmes after whish CIAT's
management ad justs these to fit in‘;;o a general overall strategy for the Centre’s budget,
Although the CGLAR Secretariat has issued technical guidelines for the construction of
centre budgets so that they conform to a standard pattern for the system, the CGIAR does
not igsue any guidelines on financial aveilabilities in a bwiget year, so that the Centre

has to propose its own level of expenditure.

250, CIAT's cperating budget has shown a steady growth since the Centre started, In
constant 1977 dollars, the annual budget has grown from $1.564 wmillion in 1969 to a pro—
jected $9,610 million in 1980; this will give a total operational expenditure of approxi~
mately £72 million over that periecd, The growth of the grain legume, cassavaz and livegtock
programmes between 1971 and 1980 will respectively be: $0,17 to $1,50 million; $0.46 to
$£1.33 million and $0.89 to $2.65 milliom, Training, on the other hand, has shown less

growth ($0.45 in 1971, $0,70 in 1973, 30,83 million in 1980},

251, The Centre hag had a comparatively modest capital investment to total approximately

$15 million (in constant 1977 dollars) by 1980, In 1977, GIAT proposes to allocatse
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$536,000 for the development of the Carimagua Station; nearly 50 per cent of this will be

spert on housing and buildings,

252, Staff vacanvies in 1976 resulted in a comparatively large surplus ($756,000) in
that year; there is a projected surplus of 32B5,000 in 1977, 'The fentre has a sound basis

of donor support, 14 donors having pledged support in 1977,

253, The Centre has a compuberized financial control system, and monthly printouts
enable it to keep track of expenditwe by programme and by discipline within each pro-
gramme, This information is of considerable value to mansgement, particularly if a system

of programme component costs were to be adopted in future,

254, At $145,000 per man-year of senior sclientist in 1976, OIAT's costs compare favorably
with other Centreg in the system, and the Panel believes that the Cantre eéxercises very

effective financial management.

258, The Panel was not made aware of any major financial constraints affecting the

Programme .
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B, LIBRARY AND INFORMATION SERVICES

(i) Ubjectives
256, The Library and Information Services provide basic support for the research and
training activitiss at CIAT: contribute to ithe transfer of technology developed by CIAT to
approprizte auvdiences in almost 50 countries; and are also responsible for the inetitution's
public image,

(ii) Commernts
257, The Library and Documentation Service, which has 17,500 volumes and receives 1,300
journals, meets the requirements of iis scientific users by a monthly digtribution of
“"Pagges of Contente" (distribution ?,500) and by maintaining a documentation service for
caspava (complete world literature), beans (selected for tropical conditions), agricultural
economios (restricted to Latin American publications), and tropical pastures and forages
which will start in June 1977, BExcept in the case of the recent trainses, who recsive a
one-yaar subscription free of charge, these services are available at a nominal cost of
%3.00/5'3335* to scientists throughout Latin America, Formal arrangements have been made in
a number of cowntries for payment igo be made using a coupon system through the country
offices of TICA, and for digtribution of the "Pages of Contents" and abstract cards (avail-
able in Spanish or English) through national information centres, Abetracts are compiled

ammually and produced in bock form, 4 total of 180,000 pages of photocopy are made monthly,

258, the Information Service supports the scientific programmes by producing s wide
range of high—quality publications to meet the different needs of reports, proceedings,
tachnical and ssmi-technical procesdings, and training manuals, These are all published
ir both Spanish and English while some have been translated into Portugvese and Indonesian,
National institutions are also translating CIAT manuals into Portuguese, 4An internal news—
paper is produced which helps keep the staff informed of general activities within the
Centre.

259, The Public Information Office is responsible for the reception of the impressive
number of visitors to the Centre {4,000 in 1976)., This important function not only serves
as the fropt line for the projection of CIAT's image but also as a filter to restrict the
flow of visitors whose very numbers could interfere seriously with the continuity of

the scientific work,
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260, Tha physical facilities cecupied by the Library and Information Services house an
impressive number of staff (thres senior plus 18 scientific and supervisory plus 42 suppord
totalling 63) and services, Although the general standard of accommodation is high, some
sections, notably the editorial section, appeared to the Panel to be crowled, It would .
appear that some consideration should be given to the possibility of improving the library
air conditioning, particularly in the reading areas, An adequate ssries of maps is also

necded, ,

261, It was noted that the final designed or planned shelf space of 40,000 is almost
filled (37,500), The present proposal to meet this situation, the imtroduction of a micro-
fiche system,being more economical and prectical, wam considered by the Panel to te 2
reasonable aiternative to building extensiona, The Public Information Office 1s sise dis-
cussing the introduction of a video tape system for producing 16 mm films for teaching and
public relations purposes, This appealed to the Panel as a logical extension of this

service's activities,

262, CIAT's Library and Information Services are probably the best availadblse in Latin
America in the agricultural field, -with regard 3o both coverspe and services offered,
Because of thisz, and the desirability of maintaining and if possible extending CIAT's role

in this field, the Review Panel believag that consideration should be given to strengthen-

ing inter~library commumications, €.g. with the libraries of TICA-CIRA and ICA in Bogoté
and IICA-CIDA in San José, etec,, and was interested to note that a link with DIALOG
(Lockheed, Galifornia) had been discussed,

{i11) ¢Gonclusion

263, The Review Panel consideprs that the Library and Information Services are efficiently

discharging their responsibilities both to CIAT staff and to the Latin American agricul-

tural community as a whole,
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c. SUPPORTING SERVICES
{1} Biometrics

264, The RBiometrics Unit acts as g service, training and research unit., In the hbsence
of the Senior Ssientist on study leave, a pustdoctoral fellow is in charge of the Unit.

There ars also posis for five sciemtific and supervisory staff,

265, The Unit is equipped with desk top computers; and has a terminal linked by the

microwave system to an IBM 370/145 at the National Department of Statistics in Bogotd,

266, The programme, as set out by the Unit, covers:
a) Design and analyais of experiments in plamt and animal sciences,
b} Information systems for germplasm collestion,
¢} Design, programming and modelling for economic analvees,
d) Training,

e} Research to improve methods in the above functions,

267. 4z in most research organizations, the degree of mutual plamning of experiments
batween the Biomatrics Unit and the research groups varieg, but the staff estimated that
about 5C pervent of the projects analyzed by the Unit were jointly planned by the Unit and
the programme concerned, The staff expressed a desire for clomer cooperation at the
plamming stage of all investigations in which they would be involved at the processing

stage; this is strongly supporied by the Fenel,

268, The Unit has besn closely involved in the development of the information and
analyses system for the bean germplasm collection, SIFFRI (Sistema de Informacién de
Pitome joramiento de Frijol}, which depends on the SAS system of North Carolina State

and PL/1 (IEM), The SAS system is compatible with the EXIR system of the University of
Coloradc, but the USDA has found it to be guperior., The garmplasm coliections of cassava

and forage legumes do not yet use computerized information systems,

269, The members of the Unit felt that they could play a useful role, not only in datas
processing but also in the adaptation and development of statistical approaches and experi-
menial design for tropical crops and conditions, In this they would welecoma opportunities

for contact and collaboration with biometricians at other IARCs,
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210, Eecognizing the weaknesses in biometrice and expsrimental design in many national

programmes, the Panel would encourage efforts by the Centre and the LARC system to increase

competence in thege fields,

(ii)  The Infrastructure and Operation of the Station

271, The CIAT station at Palmira is a highly sucoessful example of architectural design,
It is maintained to 3 very high standardj the buildings and gardens are impeccably clean
and well ordered, the laboratories are in good repair, and the Panel found only the green—
houses and potting sheds to be below the high stamdards expected of an Intemational Centra,
The capacities of laboratories, conference rooms and visitors' accommodation are, in
general, ampls for the programmes in hand or planned, although there i some shortage of

office accommodation for which an additional building is proposed,

27z, gresnhouse accommedation is, however, inadequate for the programmes now planned,

The Panel considers that three additional greenhouses are required at the Palmira site for

the following purposes:

&) A greenhouse with epecial provisicn for the comisimnment of insects and pathe~
gens, This ias essantial for the quarantine of intraduced germplasm, especially
of forages collected in vegetative phase, and for the indeving of material
before dispateh to other countries,

b} A greenhouse for rhizobial work on beans and forage legumes,

¢) A greenhouse for forage breeding,

The Panel notes that only one such greenhouse is included in the forward budgeting (for

1978) and recommends that consideration be given to the provision of these facilities,

273, The 520 ha, of experimental station land has been affsctively developed for irriga-
tion from deep wells., Some mild soil salinity was sncountered and was successfully reduced
by leaching under irrigated rice, grown as a commercial crop, 4 good network of roads,

35 km, in total, has been congtructed by station staff to a high standard, and much of

it has been bitwminiped, Three lm, of irrigation ditches have been constructed with soil-
ocement lining, The land has been levelled and the mtandard of crops and of agronomy

appeared to be very good. This example, to many hundreds of stulenis and several thousand
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visitors from Latin America, is an instructive demonstration of the standards needed for
fully effective agricultural research, Tractors and eguipment appearsd to be well maintained,

as were a substartial fleet of buses, trucks and pickups.

274. Hany of the operatioms are labour intensive, and there are some 300 support staff
involved in the operation and maintenance of the buildings, laboratories, farm and transpori

fleat,

275. The Panel was well satisfied with the organization of the service and support

operations,
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VIII, THE ORGANIZATION OF SCIENCE DISCIPLINES

(i) Allocation of Responsibilities

276, The staff of CIAT ig orgenised in multidissiplinary teams working on commodity-
based programmes, There iz little or no formal organisation or hierarchy within scientific

disciplines, The Pansl supports the multidisciplinary approsch io agricultural problems

and is satisfied that it secures close collaboration between the scientists in the commodity

programmes,

271, pifficulties remain, however, in the arrangements for coordination within disci-

plines which have produced problems in the organisation of laboratories. The Panel considers

that this represents a current wepkness in the organisation which can be remedied without
detriment to the multidisciplinary approach, Two requirements are essentiasl if the scienti-
fic staff and the soils laboratories, plant science laboratories and greenhouses are to
make their optimum contributions to research, PFirstly, a senior nmember experienced in
tropical conditions should be designated foreach major discipline (s.g., soil science,

plent solence, entomology, animal nutrition and animal }zsalth}with the responsibility of
ensuring that less experienced colleagues have the help and advice neceesary o carry out
their tasks, Secondly, in each laboratory, tha c¢lear vesponsibility and authority for the
orgunisation of facilities, staff and equipment should be given to an experienced scientist,

usually but not necessarily the same person who is remponsible for professional staff,

278, Laboratory committees are necessary and useful, but theiy decisions need to be
executed by individuals with personal responsibility, In particalar, in addition to the

ourrent provision of greenhouse space being inadecuate, the Review Panel oonsiders the

management and maintenance stendard of the greenhouses and poiting sheds to be below that
essential to the sugeess of the research work,

{11) S¢il Science, Plant and Animal Nutrition

274, CIAT's commitment to the development of both crop and livestock production on in~
fertile soils at minimum input levels over major geographical areas implies s close study
of existing nutpient levels in soils and of their transfer to plante and animals, The

Panel congiders that the capacity for throughput of plant and soil samples is at present
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inadequate for this task, The Panel endorses the proposal made by CIAT that a weil-trained

analytical chemist be given responsibility for the supervision of this work, the laboratory
organisation, the development of the methods of apalysis and the installation of automated
analytical equipment, The Panel is impremseed by the spaciousness of the laboratories and
considers that, with a modest addition of equipment, the throughput of plant and apil aﬁ‘aly-
ges could be increased to the level needed, Al present, the soil scientists do not include
a soil physicist, and the attention paid to measurement of water storage capacity of scil
profiles and its relation to root development is minimal, The pasture development side of
the beefl programme,and the adapiation of cassava and rice varieties to infertile acid soils
with severe dry seasons, will inevitably require some quantitative stuly of water storage
in soil prefiles, the intensity of water stresses, and the extent of root development,
While this may not yet warrant a SBenior Scientist, and the iteam which this implies, some
e¥pertise in soll physics should be acquired at the assoviate scientist level,

(iii) Biochemigtry
280, The need to assess the protein coptent and quality and the nutritional values of
orop and forage varieties under development is clearly sssentigl, There are also many
other ways in which a well-eguipped biochemical laboratory could help all the commodity
programmes, The Panel was glad to¢ learn that an earlier proposal to develop thisz laboraw-
tory within the building which houses the germplasm store hae been aliered, but hopes io
sev a strong biochemistry group developed,

{iv) Animal Sciences

281, Saveral animal science disciplines are represented at CIAT, including management,
health (pathology, bacteriology, parasitology), and bovine and swine nutrition., The recent
reorganization ¢f the Beef Production Programme has given little opportunity to develop

a Tormal structure of collaboration between animal scientists of the same or related dis-

ciplines, The Panel believes nevertheless that a fimm effort should be made to develop

closer collaboration among QIAT's animal sclentists. The Panel was pleased to learn that
weekly seminars are a feature of the reorganized Beef Production Programme and feels that
they should contribute significantly to the integration of young scientists who hawe

recently joined the group, The laboratory facilities for animal science are being used
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adequately for the present activities but the suggested study of phosphorus relationships
in soil, plant and animal will require further equipment and more detailed laboratory

management, The Panel considers that closer relationships between the animal scientisis and

the Biometzrics Unit would be desirable, although it appeared that some gdditional exper-
tise in animal experimentation may be needed in the latter,

(v} Teonomics
282, OIAT's economimis are integral members of their respective commodity teams. Their
major role is to intaract and bring an economic {not just financial ascounting) perspective
$0 their volleagues in the design ard development of new technology, To do this, they need
t0 know enough about the technical processes to be credible, While economists need ¢ learn
the sommodity, the production specialists also need to interast with eaconomists, The

Panel supports the placing of the economists within the commodiiy teams,

283, The three secondary roles of the economists are: 1) to collect and evaluate masro
data on trends and prospects for their team®s commodity and on related markets such as that
for fertilizers: 2} to gather field survey data as background information and as a basis
for svaluating the constraints to productivity increase, and; 3) to collaborate in setiting
up field experiments and to collect farm level experimental and field dats to evaluate

the profitability and risks of proposed techknology,

/

{vi) Promoting of Inter-disciplinary Discussion

284, Seminars are a well established method of securing interaction between scientists
of different disciplines, The Panel was glad t¢ learn that s programme of seminars had
recently been organized, Seminars are held twice a month and are sometimes given by
vigiters, Attendance at iatermational meetings, both overseas and within the Latin
American region, are important means by which gcientists keep in touch with recent advances
in their disciplines, The literature information service provided by the CIAT Library

ig excellent and is an lmportant aid to the maintenance of scientific standards among both

gtaff and trainees,
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IX, CONCLUSIONS AND RECOMMENDATIOND

CORCLUBIONS

The Panel is satisfisd that:

1)

2)

3)

4)

6)

7)

8)

CIAT ie¢ oporating fully in accord with the stated objectives of the sonsulta‘;*.iva
Group and is interpreting its mandate in a marmer which is asceptable both to
the Group and to the countries in the humid tropies,

Scientific work is comducted with vigour and integrity, and to the standards
expestad from the international centres,

The Training Programme is providing an important messure of technical impro;rew
mant for the couniries in the region and is much appreciated by them,

The trainees are supported by an enterpriaing Information Service which follews
up their training courses with & pupply of technicval news and literature in eube
sequent years,

The policy of CIAT is to move outwards from the atypically favourable soils and
environment of Cali and, while based firmly on the good facilities at headw
quarters, to make best use of the wide range of enviromments presenied Ly
Colombiza and by the countries in tropical Latin America and the Caribbean,

CIAT is working to produse its maln impact on the agriculiure of the region
through the stimulation of national instiiutes by the training of staff, by the
input of technology and by active gollaboration in joint projects,

CIAT ie giving priority to technologies whicsh assist the poor, both producers
and consumers; and its work on orop improvemsnt, pasture development and live—
ghtock nutrition is scale neutral,

Through cooperation with IRRI, a8 substantial initial impact on rice production
has baen achieved; aciive cooperative work with CIMMYT and with national ingti-
tutes on maize improvement in the Andean vegion is in progress. The major pro-
gramme on cassava has demongtrated on farmers' fields highly encouraging progress

in food production and resistance to pests and diseases, The Pansl congiders

that arrangements {¢ give more CIAT support to cassava work in Africa should be



9)

12)

stuiied by the IITA Quinguennial Review, The strong team working om beans has
mads encouraging progress on an immensely diffioult task., The search for re—
gigtance to a Tormidable array of pests and diseases will need wider collection
of germplasm,

By embarking on major pasture-animal research to develop beef production on the
infertile acid savannas, which cover over two million square kilometers in Latin
America, CIAT aims to develop a major mew Tood supply source which Latin America

must have to support both population growth and rising standards of living.

The Beef Production Team needs a strong veterinary science group concerned with ;
the problems of beaf herds on infertile asavannal seils. The Tormer useful and
successial programme on wider aspects of animal hsalth is not suitable for core
funding by CIAT, bul remains a necessity for the region, CIAT should give full
cooperation to any such project mounted by bilateral or by multilatsral aid,
The budget is adequate for the tasks of CIAT, and is well managed; the Panel i
noe congtraints which impeded the axeocution of the work.

The buildings and laboratories are of a high standard, and with the exception
of the need for provision of further greenhousesn, we found no important defiw
ciences,

The staff is generally of a high scientific and technical calibre. GCIAT has
recovered rapidly from the extensive changes in policy and personnel of recent
¥ears, by means of which a necessary reorganization into multidisciplinary

teams working on sharply focussd projects wam achisved, The Panel endorses

these changes and concludes that the TAC and the fonsultative Group can be
sonfident that the Centre is on the right lines and will be most productive if

gubject to a minimum of disturbance for the next five years.



B, RECOMMENDATIONS

1. Stabilization of Policy

286, The Panel wishes to emphasize that CIAT has undergone very substantial programme and
policy changes over recent years, together with important changes in genior staff and
directorate, The Panel considers that the Cenire has emerged from these changes with an

improved organisation and more sharply defined objectives, It now strongly recommends thet

the Ceptre be given a period of stability and the opportunity to make wninterrupted progress,

2. Forward Flanning

287, While the introduction of simple new technologies via iraining programmes has ha& a
useful early impact, most agricultural research and developmeni is medium—term or long-
taerm, The major programme for beefl production from the infertile acid savarnahsis in the
latter catagory, With vigorous and evolving research in progress, forward plaming must be

very flexible in order to be able to exploit successes, The Panel recommends that the

Santre should not therefore be asked to detall long-term prescriptions for the separate
programmes. A bulget projection to 1981 has been produced by the Centre and the Panel is

confident that in each programme the gims for the medivm-ters future are gufficiently clsar,

3, Coordination of RBegional Survey Activities

288,  The Panel noted with approval the proposals by the Deputy Director Jeneral for inter-
national cooperation to incpease the study of regional ecology and economic activity, The
proposals under the meparate programmes for the collection of more scological, land-use and
farming gystems information, under the Deputy Director General for Research, are also

suppoerted, The Fanel recommends that thers be a positive offort to integrate and classify

the regicnal information thus obtained., 7This could be assisted by a more active use of the
Coordinating Committes which was set up on the cessation of the Small Farm Systems Unit,

but may need the allocatiocn of junior scientists to codify and process the data collected,

4, Asssgenent of Contribution

289, To provide a vital fesdback to its research snd training programme, ithe Panel
racommends that CIAT develeop a method for monitoring its contribution to tropical agricul-
ture, This is an important undertaking to which the sconomisis serving in commodity teams

are well placed t¢ make o conbribution.
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2. Training of Trainees

290, The number of technical staff requiring extra training in the region is so large that

CIAT must mainly aim to train instructors, The Panel recommends that a substantial part

of the course programme he davoted 1o methods for teaching the tachnologies which the stu-

dents are learning,

é. Training for Seed Production

291, A major direct effect on crop production is known to be achieved by clean seed, but
national arrangements for the multiplication and disteibution of clean seed of improved
varieties is sadly deficient throughout the regiom, Training im this technology ehould
therefore have a high prierity in CIAT programmeés and should be availsble to suitably

qualified persommel of commarcizl seed prodwing enterprises,

Te Avoidance of Soil Exhaustion from Low Input Cropping

292, A danger of applying low-input technologies to soils of low fertility is that they
may lead to moil exhaustion if the nutrients removed by crops and lost by leaching are not

replaced,

293, The Panel recommends that nutrient balance studiss for minerals, including the more

important trace elements, be conducted to monitor CIAT recommandations for low-input crop-
ping systems on infertile soilmy in order to ensure the adequate replacement of nutrients
and avoid soil exhaustion,

&, Improvement of Soil Jonservation Procedures

294, The ever increasing subsistence fapmer population on steep hillsides has glready

caused severe 801l erosion in the country, as seen from road and air on the Panel's travels,

295, The Panel recommends that higher priority should be given by CIAT to the incorporam

tion of well known soil conservation techniques into all of its farming activities, This

calls for sgronomic skill rather than for research.

9. Increased Germplasm Collection in Beans

296, The Panel has concluded that the search for pest and disease repistance in beans

will need a wider range of germplasm, including related species, The Panel! therefore

recommends the early engagement of an exporienced plant collector as a temporary member

PRI "w‘



- 82 -

of the bean team, The third plant breeder for this team should be appointed before 1980
in order to work on related species,

10, Provision of (reenhouses

297, The assembly and  gquarantine of newly collegted plants and seeds, and the indexing

of material for issue, require more greenhouse space, The Panel recommends the provision

of a greenhouse with full contaimment facilities for insscis and diseases,

298, The breeding of pasture legumes offers a potentislly valuable input to the Beel

Production Programme and a greenhouse is needed for this work,

299. A third greenhouse is needed for nitrogen fixation in beans and in forage legumes,
The Panel is not certain whether the present and forward provisions for additional green—

houses cover the zbove regquirementsand suggesis that this be reviewed,

1. Animal Health Stwiliss in the Beef Preductiion Programme

300, The Pansl racommendg ithe retention of sufficient scientists in animal health within

the Beef Production Programme in order that research work of immediate velevance fo the
health of herds on the wmproved savannah be undsrtaken. Work on calf mortality, reproluce
{ion and parasitology is suggested, and especially a ithorough study of the availability to
animals of phosphorus in soils and plants,

17, Reduction of Review Activity

301,  As set out in Chapter II of this Report, CIAT has undergone an intensive series of
sxternal reviews as well as frequent internal re-assessments, Added to the burden imposed
by the training programmes by vigiting sclentists, and by travelling to visit national
programmes, the time of senior scientists is ercded to an extent which causes the Panel
gome concern, fesearch work will not flourish if tco much is left to the less experienced

membars of the commodity teams without full participation by the Senior Scientists,
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ITINERARY AND SCHEDULE

Visit to Brazil and Carimagua, Golombia,

{Messrs, Pereira, Dillon, Hutton, McCosker, Ortiz Mendez, Weniger)

Tuesday 12 April,

pan.  Visit to EMBRAPA, Cerrado Resources Centre, 30 km from Brasilia,
Meeting with staff,

Wednesday 13 April.

a.mn., Vigit to experimental plets and installations at Cerrado
Resocurcas (entre

PR, Piscussions with EMBRAPA and CIAT staff,

Thursday 14 April.

Tigit to Goiania EMBRAPA Rics aryl Beans National Centre
and to State Hesearch Parm, Vieit {0 a private famm,
Return to Brasilia,

Friday 15 4pril,

By Panel discussions, Departure for Manaus,

p.m,  Arrival Manaus, Short visit to EMBRAPA Station and
axpsrimental plote of tropical pasxtures, Departure for
Bogota,

Saturday 16 April.

Visit to Qarimagus Station. Return to Cali,

¥isit to CQuatemala,

(Messrs, Robles, Rogers, Thurston, Mahler)

Wadnesday 13 April.

Arrival Guatemala City,

Thursday 14 April.

Meeting with Director-leneral and senior staff of 10TA, and
CIAT persomnnel in Guatemala, Presentation of organization
and programmes,

Friday 15 April,

Visit to ICTA Regional Production Cenmtre, Gutyapan., Meeting
with Qentre'a staff, Visit to Production Training Course
staff and trainees, Visit swine nutrition trials ard bean
improvement trials,
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Saturday 16 April,

Departure for Bogoti,

Vigit to CIAT Headquarters, Palmira, Colombia,

{Whole Review Panel)

Sunday 17 April,

Assembly of Review Team at CIAT headquarters,

Internal organization mseting and allocation of tasks to
team members, Tour of CIAT facilities, buildings and
sxperimental fields,

Monday 18 April,

B0,

P.T,

Jeneral discussion with Director Oeneral and Auscciate
Directors Gensral.
Pregentation by Cassava Programme,

Presentation by Bean Programme,

Tuesday 19 April,

Bty

paml

Pregentation by Rice Programme,
Vigit to bean,; cassava and rice fields,

Presentation by Training and Conference Programms,
Presentation by Beefl Programme,

Wednesday 20 April,

a.m,

Palfle

Thurgsday

Travel to Santander de Quilichao {Cachimbalito),
Visgit to forage trials at Cachimbalito,
Visit to new CIAT sub-centre smite (Bl Limonar).

Travel to Popayan experimental site,
Review of Bean Programme field activities at Popayan site,
Return to GILAT, )

21 April.

B0,

P,

Presentation by CIM/OIA‘P Andesn Regional Maize Unit.
Presentation by Swine Nutrition Unit,

Presentation by Cermplasm Development Unit,

Vigit to maize fields, swine wit and germplasm facility,

Presentation by Texas A&M Special Project for Beto/
Hemoparasite research,
Presentation by Library and Information Services,
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Priday 22 April,

a,.m, Tisits of selected team mambers toi
&) Animal Health labs and Hemoparasite Unit,
b) Crop Physiology, Plant Pathology and Entomology labs,
¢ Bo0il labs,
d) Germplasm and bresding setivities,
&} Biometrics Unit,
¥} Station Operations pregenmtation,

Patt, Report writing.

Saturday 23 April,

Field trip to Caicedonia,

Sunday, Monday 24-25 spril,

Writing and typing of the draft report,

Tuesday, Wednesday 26-2T7 April,

Meeting of team to discuss report and follow up discussions
with selected staff members,

Thursday 28 April,

Final review and typing of report,

Friday 29 April,

Discuasion of conclusions with CIAT Direstorste,
Presentation of conclusions,
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ANNEX II1

LIST OF MATN DOCUMENTS MADE AVAILABLE TO THE REVIEW PANEL

Background papers, CIAT February 1977,

{(ineluding several historical and legal documents, programme reviews,
positicns papers and inter—centre agreements)

Objectives and Strategy of CIAT - March 1977,
{discussion paper for the TAC Quinquennial Review)
International Cooperation Strategy -~ CIAT April 1977.
(presentation to the Review Panel)
CIAT Annual Reports 1974, 1975, 1975,
CIAT 1976~1979 Programme and Budget and Projections to 1981,

(draft for consideration at the meeting of the Executive Committee,
4~5 March 1977}

Latin America: Trend Highlights on Besans, Beef, Pork, Cassava,
Rice and Corn ~ QIAT Internal Document, 12 December 1976,
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