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~ I. TheExternalProgramReview 

~P-~~ ' Dr. 
-

Fred Ilutchinson, Chairman~~reconmundati ons of of the EPR Panelthe 1977 Quinquennial noted that all the -'Review had been imtplemented -i;some~tinle-ago, 
for 

sa've- that for' imnprov ,ementsin thu distribution of responsibilities...~cs a,,:3research between CIAT and IITA. However, the veyrecencassava agreement was welcomed CIAT/IITy~by the Panel Th mAc offia&'been'widespread and impressive, accountinE for more than US$ 850 million.
 
CIAT's rice research
 

'increased3 annual production in LatinAmerica. Forty'varieties ofbeetl released and beanshae.new cassava varieties have .been~distributed
but it istoo early to assess their production" iac o te'n countries'
?epstrcuiars
have been released and are beginningrto be plaxntei.
and useful, and The Seed~ntiulqe>.i.
 

autonomous 
CIAT should explore th'e possibilityrof it becoming'.senl17'"'.-,.,,-"
to enable it 
to-atrc nustrial funds and
research activities from inefrn 

to reyent its non- .
ihCA'srsac
training rgas The,program receives high marks'rmtentoa~porm
, appreciated., CIAT's long term p n smc
omantwas
cha atiedaa
under~s tood by goo~d ne ad welIThas. made-et'.-
thle hard c'hoi'ces over, teclosed down programs in .yer, 'havingswn 
 n eef prouction, and-small farm cropping
systems and haviiig moved from irrigated to uplrand',rice
otthat the outreach program, The Panel pointed
 
extra-core funding. 

a recent development, ishevldpnet'rn
 
evldpnet~n
 

The cassava program is in 
a peio of unerait
questions ~about the long-term dem~and- for cassava 

, f .,.,,s

long-term demand -prospects as an animal feed 'need to-be assessed before CIAT 5>S 

as a 
 becauoo
ssava'
 

<IIfuture plans in cassavat research can be finalized. 

Sthe 'market potential for cassava: 

Two mao ocsafc 
(i new prdcto 
tcao fcehaffmct
' 
affct
ot 
 co~s ndreturns,of ,some, countries which riiayor production, -and (ii)'-increasing external debtcreate n6w demand fIor inieosproducts-IIik'e0 cassava. -. CIAT 'will. undertakecountry,studies using some outside help. 


-amarket Studyc for cassava 'based on country-by4K- v~
CIAT will als~o collaborate with IFPRI
 

I/-xtac 
from "Main Conclusions Reached and DecisionscGroup MetnNovember 5~ 9, 1984, Taken", Consultative-Washington, D.C. 
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in.ts studies 
of cassava and will continue 
to develop improved technology
 
v'ThebeanIogramwspraised by the EPR Panel for atteIptino,
to develop low-input technology for resource-poor farmers, but the Panelcautioned t~hat ClAT shouldplace more jppl 
 fin-lleifuture.,onthe inceasingd tenaof beans.,CIAT activit ivnsagesaincreased
i Asia
~ 2:and Africa. Dr. 'Hutchinson closed by stating that it had Abeen seven years~iifsince, the last 'q inquennial review;~ha saw no evidence tluat-,.toolongandsugested the 5petid was'that review periods of perhaps 8 -,,) 10 years mightSbe su~tbe A eult ofs theplan, which i be presented to 

EPRI 'CIAT wil now revise its long-termthe full BoirdI in May, 1985. 

~Dr. Camus noted that TAC considered CIAT to be a very' successful
3, anpr'oive.Centuesr that has made a strong effort to sharpen its programfocus. CIAT's major quantifiable impaL('thas been in irrigated rice butthat ,of beans and tropical pastures is increasing. Impact in cassava has
been less spectacular and difficult to quantify, for that reason TAC
endorsed the Panel's recommendation that a study of the demand 
for cassava
be undertaken to help guide CIAT in its 
future planning.
 

The discussion centered on several. points: 
 (i) the pending
decentralization of CIAT in order to 
epand its outreach program was
supported, although some speakers expressed 
concern about any efforts to
move activities out of Latin Auerica; 
(ii)the impact of the rice program
was acknowledged'and is clearlN, apprecihted; 
(iii) some doubt was expressed
by a few speakers concerning the recommendation to make theSeed Uni 
a
semi-autonomous organization, one speaker called for a longer term look at
the future role of the Seed Unit, including its role in research, training.
and technical assistance; .
(iv) in general, the expanded bean program in
Africa was supported. 
 CIAT respondedthat decentralization does not
include just the outposting of staff, but also include:'usinga breeding
' 
 strategy that takes advantage of 
other locations where re*earchers can both
contribute and benefit from shared responsibilities. CIAT is still
learning how to handle decentralization, which complicates management.
Centeris attempting to respond The
 
co these difficulties by: 
 (i) stationing
CIAT staff in strong national programs, 
(ii)making sure each outposted
scientist is part of 
a scientific team at headquarters,

administrative csts with other institutions, 
and (iii) sharing

including other CG centers
. .where
possible. The Chairman of 
the Board of Trustees stated that E]PRs and
EMRs 
are held too frequently,('and called for greater responsibility to be
given to 
the Boards of Trustdes in handling internal reviews.
 

'5 .5'. : . :.! 
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SCONSU4LTATIVE GROUP ,ON INTERN~ATIONAL AGRICULTURAL. RESEARCHP; 

TECHNICAL ADVISORY C 

The Chairman . 

BAugust 1.94 

Dear Mr. Husai n, 
. 

take pleasure in transmitting to you the report of the 
second External Program Review of CIAT which was conducted during
February and March 1984. 

The- R:eiewPanel was chaired by Dr, F'E.Hutchinson, who 
presented the report to TAC at i'ts,".34th meeting in JuneV 1984 at 

- Addis Ababa, in the presence of Dr'iR lHertford, Chairman of the 
Board of Trustees, and Dr. J.L, Nickel, Director-General of CIAT. 

TAC~ discusse h report in conjunction with the repoLz. of
 - the External Managepent 'Review of rAT..The Committee. noted that he
 

'ITBad generally'agreed wtmotof'the recommendations of 
both
 
Review Panels and'planned to take early action on t heir i:iplemen-.
 
tation. 

On the basis of its discussions, TAC prepared a commentary
 
which summarizesits 
conclusions, comments ,and recommendations.
 

'#This 
commentary together with CIAT's response to 
the review is"
attached to the report. 
 "
 

I would liIke to. underline here that CIAT emerges from the 
R.eview process as a well balanced and very successful Center.' This
 
is.largelyddue.to the 
fact that kIAT, originally conceived'as a
 
tropical 
lowland Regional Center with a strong aninmai' produ'ction 
component, stands out in the effort it has made oiler the last

(i, ,'.:decade,. and continues to make, in sharpening the focus-and-'' ':.P 
operational.definition of its mandate. The .Centerwhas indeed 
established an effective process for a continuiing review of in~ 

.'- strategies and priorities. . ' 

Mr. S. Shahid Husain .. 

Chairman, CGIAR 
World Bank 
1818 H Street, N.W. 
Washington DC 20433 , 
USA 

c/o The World Bank, 66, avenue d I16na,75116 Paris, France 

TM1723-54-21 T61ex: 620 628 Cible adresse INTBAFRAD PARIS 

"
 

http:is.largelyddue.to


o£aaabeans ',a -ref YtL, -a.aa{ ,
P~ 	 a.adP la"j Jy eCsaaPorm .. ' ,.>,,

PC& 	 unarid th.,te con. "
if.aIgvrne6e
ReVi-ew Panel'-cas i 

a a ev 	 the oflusion, coneerning impact the improved technologies developed " 
> by GIAT. The ta chjjology with the greatest quantifiable impact i's 

adirrigatedrce,'a.... .. -s 
 r gon~rmrtybste ily
age 	 thatbeans 'and pastures is 
pAt~avncreasing t.U' 

Despite spectacularaadvances 
made by the Cassava Program,'

the impact.of the improved cassava technologies hda been more
 
difficult t, qIantify blause 
this crop is grown primarily by
p" 	 subsistehce farmers and has not benefitted so far from strong
 
sP~~atspport of umany governments in Latin America. The situation 
is 
however, quite different in Asia and Afia 
The Panel has suggested
and TAG and' CIAThave agreed that a demand study for 

L 

cassava be made
 
'worldwide to guide CIAT'.s research activities 
and 	 resourceallocations. 
 It should also tbe noted that TAG is pleased with the 
prompt and effective manner 

a 

in which CIAT and IITA have improved 
t heir collaborative agreement on cassava research.-:>il 


; 	 'V 

These and other aspects which TAC wishes to draw to the"v':attention of the Group are elaborated in TA's Commentary. 

.. Yours sincer ly,
 

Guy Camu
 

.....o . . -	 , : 
-A;
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CIA~RESPNSE-TO THE REPORT_ 01.
SECOND EXTERNAL PROGRAM REVIEW-

T welcomes t structi seful andadvice recommendations itreceived from the Exteral Program Review,,Panel. The clearly statedrecommendations and suggestions by the Panel reflect perceptiveness ofthe fproblem intext and constitute clear guiding points for the research
and international cooperation strategy of the Center. CIAT is pleased
that the Panel, after an exhaustive review, was in a position to fullyendorse' the basic objectives, stritegies,. ax* 9 aproaches theofcommodity research programs, and teloquently attest to the solid 
achie'vements in research ar' internath have been 
realized since the firstxt-ri'nal Review. CIAT generally agrees with therecommendations and suggestions made by the Panel. To a largemeasure, the recommendations coincide with CIAT's own appraisal ofadjustments that necessaryare at the present stage of development, andthusv sees in the recommendations bye the Panel a confirmation andeniid em nt ofCIAT's evolving strategies, The Panel also review:d the 
CIAT Long-Range Plan of 1981 and an updated version of projectionswhich was made available during Review. Panelthe The stronglyendorsed the Plan and concurred with the overall strategies and

'projections of resurce requirements to the end of the decade. ThePanel was comtplimentary of the realistic projections which te Center'hasmade in f~he light of expected reduced growth in resource availability. 

A detailed pon-ypitresponse to the' suggestions andrecommendations made theby Review Panel was presented to the TAC.A summaryof the response to the most important pointsr(follows. 

BEAN PROGRAM 

General Assessment 

The EPR has given strong support to the on-going research andinternational cooperation activities 
the 

of the Bean Program and approves ofplanned expansion into Africa. With respect to the overall progressof the progiam the EPR notes steady scientific progress and anincreasing impact the levelat national in terms of cultivar releases by
network collaborators. 

Program Emphasis 

The Panel endorses the Program objective of placing more emphasis onraising the yield potential of improved andvarieties specificallyrecomrneuicis that a larger effort should be given to breeding for higher
yield potential under higher inputs. 

The strategy of the Bean Program which was defined and focused1974-75 has proved to be very effective. The initial focus of the
in 

Program on disease and insect resistance breeding was based,3realistic assessment of biological 
on a

the constraints to increased productivity 

3, , { % . ' , . _ ,, . . , , 
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in thils cop ad th envi-i undeUrdi: which,bialls are .;i.:ii)ironii0:mental conifditions 

.clarifieoi hasbeen significant ,Ani effective: network of,bean scientists 
t s'' : n 

and:farmer adoption to be in 
h"as :be ci- ted in the ;Western-Hemispher'e and netwobrk developm e i ! 

is accelerating )•
in'creases in produivity-and production appear
10 undrwand natiaay inAfricia:. Culiviar irelease 

V eidcle ncou tries. Studies adoption are .underway :inselected9 .some":countries." oin 

'Prgrssad~todale oud suggest that- the o:"'" 1nastrate adpe
 

ws indd correct .; Oof.the. spin-offs of inrae"eitnet
 
iological cntant is ia rdcinof the riskiness iof :the crop which I
 

!provides"the ' b a s i s for anl increased: readinlesz by some farmers to apply 

highler levels o ,-purchased ,,nputs, principally fertilizers :and possibly ' 

inlsecicides, -6n .:_diseaseincidence has b. n reduced., 

C A co sd r th t a sg ii a tshift of Program resources away .from . . 

:;t'he. presett focus: towards more stressful environments may not .be of" 
th e 

%;:."immediate benefit to .the majority of small :farmers, .especially :as , .. . 

!i,.;.:;Program becomes :mor;e irvolved in :Africa whr'e penlroduction.is almost .

-:,: totally con.......rate'd wic hin the small-farm sectoi and. usually on -:
 
germpla selected-undelr low inputs is:'"he P periodi c In!dicatins .from work-ill Bean rampronesuggestto that water :stress-,?!:%imhpoverished soils 

srssu

a)i.lso ,well aidapted at higher levels--of,.nput and/or [inreasodnably 

of ..env.ir.....nme'nts. "On the other hand materials :selected .at-high.levels 
,intsoen .Perform iquite p orly at: lowi levels. of inputs..- ? -', 

"CIT irep ningto: this EPP, recommendation, suggestts tha 't a:mo ;e ::
 

in-)hi ircto istjustified for cultivars with particular seed,.- :
 
in more : . "' :type/grOwth, habit com,binations which are, presently grown 


ifavored - colgies. Physiological reseatrch- will continuejo foci-s the. i.i:'
on 


. factorsspecies .related faored yield conditions. This brIeeding willare
to increasing potential. through research in 'this,':.under p,,rodution 

'',' .... or. those b h h could sbe expected to enterconcentrate plant types pmenec" ben systems w ere the level of consrantw evlohsp 
 nchanyes ofn Axploitin higiryield potential are greater. ia l 

:,::n -Farm Research- .D 


TePanel expressedithe ,rieW that greater clarity in the definition of tile""
 

:obje, ...ou-farm be welcome.
ctives of,bean rsarhwol 
Sina o CIAT and nativnal research offorts by feedig back i 

...he principal objective of the on-farm research is to increase the .. 

infomation into the technology generation process about onfarm
 
Problems and the on-farm performanceof networkdeveloped germplasm.
 
Due to the greatOdiversity in the areas whre beans are grown, CAT
 

!alone ceannot achieve this goa, and neither.should it"try to do so .... :) 
Nationalc have the primaryrespof the co hcprorams necessarily 
pfarmoiesearch Consequently, in ord to obtain the neededp . 

fedbck,vCIA iput alsobe concerne d about strengthening nationl 

cipcity to implemen t effective nefarm esearch. To achieve this end,
 
In v olv ed
It onlyis CIAT in the adaptation of existing on-farm resea "oh 

i iBogies fogr usby natiohal programs -but als u aexploratry 

.lso i.e-sonb'ly ,6-- adapted at high l s- •.nu and/br in stessful 

http:penlroduction.is
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p-ogiam has been developed for the training of national program 0persionnel in on-farm research techniques, and for their preparationparticipate in informal networks on-farm 
to 

of researchers. Therecommendation of a recent meeting at CIAT of a group of invitedspecialists in fieldthis focused on the need for CIAT to be involved in 
on farm research with a farming systems perspective mainly with ,theobjective of developing national capacity in germplasm evaluationactivitiesrecommendto~aat farm-level. An implicit realization, behind this ehtarlation was that farming systems research at nationalthe leve]cannot be commodity-specific, and thus the need for a farming systemperspective in CIAT activities. On-farm research in IATall programsi is monitored by an internal committee of relevant biological and socialscientists who advise 'the Director General on the appropriate role forCIAT within this general area of research. 

";Quarantine Issues 
".; 

The Panel recommended 'that a solution be found as. rapidly as possible toallow any necessary movement of fromseeds high-risk to low-risk areas
and from Afi:Ica in order to implement 
 fully the Eastern African bean
 
project.
 

Partial solutions to the problem of intercontinental quarantine 'between 'Africa and the 'Americas have exploredbeen with respect to Phaseolus, '
and a modest program of germplasm colectiontransfer through 
 thirdcountry quarantine is informallybeing instituted with the United StatesDepartment of Agriculture (USDA) at Pullman, Washington. In additionsmaller numbers of breeding lines will enter Colombia from Africa after'prior quarantine in Prosser. (Washington) in collaboration with BeanCowpea/CRSP scientists. With re,3pect to shipments from the Americas
Africa (i.e., under CIAT auspices), CIAT has developed 
to
 

a Seed HealthLaboratory which will be monitoring all, seed shipments of Phaseolusenr.ure that, according toto the best ayailable knowledge, seed material is

free of economically important diseases and pests.
be given to those Highest priority willconstraints which are rresent in the Americas butwhich are not of critical importance in Africa or in which there aredoubts with 'respect,' to' relative occurrence. In the meantimecollaborative research projects with institutions in Europe 'are beingdeveloped to halostudy blight race structure in' the Americas 'andAfrica and to better define the interrelationships 

in 
of the viral complexesbetween the two continents. 

' " 

Continued efforts be towill made' find a means of developing effectivethird-country quarantine arrangements in Europeana country tocomplement the initiatives in the USA. To date, due to limitations offunds for physical facilities at such institutions, no success has been
 
achieved in this area and

attention since other centers 

the issue probably deserves system-wide

are faced with similar problems.
longer-term solution to the issue of quarantine in: Colombia 

The 
is related tothe immediate need for bilateral assistance to the Colombian 'Governmentin order that the' national quarantine services becan strengthened tohandle the extra load imposed by the presence of CIAT in that ccuntry. 

' : . . 
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,Ilin",, of' Vacant Positions 

Pafel' , , nded Lhat the physiolog y and microbiology pos Liois be '"''' 

,fililedas soon as "possible." The Center agrees with this recommendation, 
prior to ithe 11Visit by the Panel CIAT ,had already begun very -i4ndee~d 

,ct. 'c recruitment "yhichuhad, been suspended for ,the past several years
 

c~ueo fiit&'&istralnts.ct' Iia~a, pite~d however,
should be out,~ that
 
Ahsesections are not, at: the present time,' leaderless. "The physiology
 

Th'posit1011 is c~1 rrently, filled by a visiting scientist; the microbiology
 

(positiion by a postdoctoral fellow.
 

CASSAVA PROGRAM 

Genieral Assessment 

the' excellent 'scientific progress which the
Qvrhe 'EPR has highlighted 

Cssava Program has made against a background of almost compl.ete
 

jnglect of 1this crop by the wo'rld 1scientific 'community 'prior to 'fhe
 
creation of the program~s at CIAT and -IITA.' It also suggested "that
 

'' additional, systematic information' on the potential demanid situa.tion of
 

cassaa be compiled and that this information be use~ t defi h
 

l' nature and scope of the Cassava Progra'm.
 

Cooperation 	 with IITA 

.The Panel notes that progress toward's improved CIAT-II-TA 'collaboration j 
and IITA meet* atS 	 has not been satsfactory' and recommends 'that CIAT 


an* early date to redefine 'firm' guidelinesj'which reduce the risk of'
 

spreading diseases to an acceptable minimum.
 

> 	 The need' for more effective IITA-ClAT collaboration in cassava has been 
' ' rcognized by' CAT 'and repeated andhc sincere attempts have beeni made 

ties. 'The issue of more adequate~ to improve 	 the level of inter-p;!rogram 

exchange ibePt"een 'the two. continents has been' complicated,
germplasm 	

' '' . . . ' .. ...
 
'9' atlon 	 ' particularly with respect to$jhowever, 'by. the changinig knowledge base, 

.- iseases of cassava,7 One area in which CIAT has cffectively
Svirus-]ike 

the' latter's 	 present focus on bIiological~Collaborated with IITA is 'in 
pests Africa. are', however,~ control 'of insect in There a number of
 

other areas' in which effective collaboration has 'not been achieved.Bt
 
now embarking on' a dialog which should 'leaid to a r.esolution ' 

centers :are 9 1	 t9"I9,at'"rM ; particularly with respect to 'caIssava
 

g'emplasm under development at CIAT, which could have important

of outstanding f/difficiilties, 

areas of Eastern and Southern Africa. The'V, implications. for the~highlarid 
1ari .9etda e0. cas,Snere:atepsnv
! 6fibb'CIA


dialog ' will also focus on other areas of c~lorti, 	 ::949:

o' 	mp og a .. . ........
;~e.'1 

documentation, service at CIAT, and the conitribution' of information from 
: ':: 

ove':the lvel o p 1ner 14.... 


c g ngk ase;: 9' .4' 4'w::r :t:::: :: ' ibyV:er,.: a 6w edge:; arfc~ arl 'ct 

Afr'ca "t'o p~articular cassava network publications 'which have an
 
international focus. The aim of this "dialog' will' be'to develop a clearer
 

'. 	 set of guidelines 'on 'means by which 'CIAT 'can compilemient the lea'd role 
.... 'of in A frica...' .....' ,
 

. . . . . . . . . . . ' ........ ' ....
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y~Potential Demand Studies 

The Panel felt that futuie OJevelopments of the, Cassava Program should 
-be guided by irformation, concerning the potential for the crop as a 
source of huiman food and ianimal feed, and recommended that 
arrangements be made with an appropriate independent institution to
conduct, in collaboration with -CIAT, the necessary studies as a basis for 
CIAT to 'decide':the-future scope of the Cassava Program. The concern
of the Panel ii malking this recommendation appears to be not so much 
directed at the appropriateness of the CIAT research and outreach 
strategy in Latin America and Asia, but rather at the potential roturn
that would accrue 'from CIAT investment in cassava research,
particularly in terms of'the resources being directed at Latin America. 

-

.. 

?-, 

Analyses of. studies up to the present indicate that there are excellent
possibilities for an increase ii potential demand for cassava in particular
countries in Asia in] that circumstances ha ,e produced the appropriate
climate to. expand. cassava production and diversify its utilization for 
national consumption. CIAT. will continue iveffrs i si wititiofolimited resources available. In Latin America the issue is a strategic one 
o( determining effective country plans for exploiting demind potential.
Due to the diversity of possible end-uSes and. the cifferent competingproducts in eac Icountry, separate studies are required on a 
country-by -country basis. -CIAT has presented to 'TAC a summary of
information on the demand situation of cassava i. Asia and Latin America 
already compiled by CIAT. economists and exttrnal agencies. In
addition, CIAT has presented to TAC a plan of action by which the
on-going demand' research will be 'significantly accelerated. In theproposed studies the first step is' to determine the demand potential. for 
cassava or cassava-based products in each country. In countries with a 
proven demand potential a careful analysis of the competitiveness of 
cassava must be made. This will involve the estimation of the price at'which cassava or cassava products can effectively compete, the 
agronomic potential" of cassava by subregions and an estimation of
production costs using available improved technology and its related 
costs'. CIAT proposes .to coordinate such studies utilizing,its own
unique expertise' on cassava but relying on national programs and
outside institutions to' reinforce its efforts and to independently evaluate 
the results. Thus IFPRI will be consulted on the possibility .of that 
institution to pay special' attention to world markets, the. demand for
animal feed products in general and, if appropriate,' the present and -

potential cassava situation in Africa. In addition, the 'Stanford Food
Research Institute will be consulted on the possibility of their carrying
out a portion of the work and to critically evaluate the results of all. tle 
studies. 

. 

' 

CIAT proposes to continue present collaborative efforts with national 
programs to develop-strategies on integrated production, processing' and
marketing in those Latin American and Caribbean countries where studieshave clearly identified the future potential of- cassava. CIAT regards
these limited efforts as -kn integral part of the studies to precisely define 
C.e future potential of 'cassava and how it can be realized. 
Consequently it plans to reallocate existing resources within the program
so that these studie- can be effectively carried out.,:

-

. 

' .)ii, .:Di i . '4 4



xii 

In response to the E'PlR recomnwr'dation not to addi to c', r-h: ! 

positions while the studies are unde.r way, CIAT I Wlved the. 

additional cassava position for a utilization sljCCiali';t \X}ltl ,,aiS 

previouly in th' I18 5 L.ist. With to ,he lorward reciard -t rojo.ctc't 

Liaison Scicntin;t iinAsia to b( stationed ill Thaila - han (,nd, ('IAlT ot 

tile ecorioniic studies already comphqteted which show -igniicamYotitia! 

p0 y-,ff for an enahanced CAT involv'ment in A;ia---'proapo ;cs to m:iaintaini 

:i,;;;t itoi~ ill tin' 'orward 1.in;t so a!3 6 .iet ill tiln' r ali.atiioi of this 

Wt,'.t potcntisl in Asia 

RICE PROGRAM 

Genlleral Asscs:;,'.m nt 

The EPH Report is highly complinmentary with respect to the regional 

progr es v.'hich has b en achieved by the Rice Program at CIAT in 

collaoration wvith nitionaitIliprogrm's at( I RRI, a'n evidenced by the 

significant imip)act of the ncw t'chnlog., on national production of most 

rice. growing countries in Latin America. 

Staffing Priorities 

"l'e Panel recomrends, that a higher priority be given to tile 

establishment o a corc-flded bfo Il'ice activities ofthird reeling po itiol. 

the position would focus o.d the well-wateic(, aid--,a\ nna ccosystems-

whiich are prset;'tly uniderutilized in the Western c iisphere--for rice 

production. Tht. arc,,:; ContitUtt all impoi tait pt ttil area for 

develop nnt in,or .'elrthat production can keep pact' wilh il t xipictcd 

p ',vth i" dc iral! ill ti. troptical (o1nt1 i .';of tilt. r it,' I1. 

CIAT hadi :ot priojected thi; position in tht I"'! vt'r: Iij of "he: 

I Ong-Rangea Plan but it wa; included as a projetctcd po;itiol in the 

'lati[unhilS; category ill th' 'evinicon of the Iong-}(anae Pla ,v'ich was 
1

prvm:icted to the EPR Mdalt . 'h' EPt rcummlndtloi, in effect, places 

higher priority on tWitn, third breeding position than on the i p rojected 

Ectaioroics posit ion in the Pr'clram. 

In rsponso to another EPP rccou;ancndation, CIAT colilSiditIS it advisable 

to create a n ''.' position of fuil--timt' progrim coordinator for tilt-- ai 

i)s'Siblt. The pl't'Oe~it ilitcti lteit of I t' Itirt-tiliePiroguain a:!;! 1,onas 
co 'di ator i)ositiot is r.,,I<ih il't- tion a full-timea . cret ol itt, 

I)o itioI) for c I o lIhtlii rat , Il't eile ofitiont , th1..;tII lor iia ',.'i tihe 

allowi;ig for ItI re luiiiticiit of an-,tlI r flll- Oin(e t r eth fio" the 

program. C[A'- con.,;id,'rs that two fuIll--tiint' brt't'rhsi %%''uh t suflicient 

to cover the iindate of tilt!prograim inl the Westcln Iieaii !pla Ire, it least 

in the short- atonIitiuim- t(i"i1. ill considteration oft a long t - tt,,i iie,'td 

for a third br,-'der in tie program CIAT intciati5 to maintain tle pri'sit 

projection's for this po:;i'tion in lie 'optimiti' calzgoi'v ain(: It) jitj(tct a 

position for ain agricultural economist a;sa higher priority. 'Thit, position 

is considered to be of critical ihporta ct' inl defining future prograim 

research strategies on a country and ecosystem h;xis.. 
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CIAT-IRRI-EMBRAPA Liaison 

The Panel recommend. that the requested extra-core 
CIAT-IRRI-EMBRAPA liaison scientist position he aB is Bed :ist:s soon Is 
possible so as to strengthen the colIatoratic- betw,.en CIAT and I IRI on 
both upland and irrigated rice in I;ru ii, !latin Art~riea%, iciest )jce 
g re.'ing natio. 

view' Of l W thehtt I c !Pcciic tcIe 1 tIl , voil. er(It i s;ci.entistsh 'Il d hl r1-(i -ll(i ! k , *il, ,': : ::: 1,, , o l l. ( } \i u :v llvt.,i.<- latter 
l'('t'UIIIIII,'I.l~tiol) xill !, "'! to, ht' , I:ii't in flt- l llg Ili, !)it,writie.,; 
,)tf t li :t- :.' l~ g (, c l l r ,'zit ;ill ]d ' i ;i . I 

Ieg<mrli .' the r011,1 :ti Ollti ! tA(d coie. hl.cCliinil position for the
 
Soutlelrti (:,Ine ,Ilhtl)iict I tll. ti'lc1 recc ,ilenlds that instead (.NAT,
Ihnrfh nm)Istullyhi:15 an.d v.'idt , pr'oN~ioh technlical ; ,dD~ e oil 
ali-onlmic , 1,l dcti il cIiljunctioli with I I c'k -eellatc efforts to
integrate; cold-toherBinI o,.ican lt,, vtt int-plsi&f'iccditg.j.forts 
ia the Soult rn 

C1A'i encirses tih in! nlo0, e! thte ,f, ,ii Imcndhtt i ' in Ielation 
to ihe rice ccologie; in tw .Mithurln F',lli,, Vcr'. ( W tih rice 
research groups fronm thcse cunitric " l hl)et' vcdlgis ihavewitl tei 

requested direct subrgioal iunvol"eniwt by, AT in oidr to ;c t
 eurate 
prog russ towvirds resolution i cons;traitn in tHis subregion.I particular 

"It, rCcontll)Nmndati of it- I'AR provides; at lhtA a partial rspoilse to
 
the needs; of thet.. coUlties. 

TfRO"IcAI 'ASTURES PROGRAM 

General Assessmet 

The Panel coiiinited favorrahly on the s;trategy and org ani:ation of the
Program in the light of the considerateh re<tructtring "f this programl
which has been institutetd coeimenciiig in 1976. The Panel notd 
excellent scientific progress which has been ahlieed thrmigh a close
 
and successful integration of a wide cnre of 
disciplines, 

(N AI aTgr,-e. ''.iti the lcc(linlllnenldtionlls and suj , cstions made By tle EPR 
rcg;t.rding the lr'ograll, ;lnd finds the1m well--founided and useful. CIAT 
wisie to make the following specific conilmellS, 

Man date 

The Panel describes the mandate of the Tropical Pastuies Program (as
having principal responsibility for lowlands in humid and subhumid 
tropics with acid and infertile soils, but having specific r"sponsibiljty
for the American trnpics) and suggests that, with relation to Africa, the 
mnindate needs to he clarified with ILCA. 

http:betw,.en
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1by, the Panel and agrees with the Panel's recomme&ndation that, with
 
regard to Africa, this interpretation, be~ discuissed. and clarified with
 
ILCA The present ILCA-CIAT agreement de facto recognizes ILcA's
 
leading-role in Africa, with CIAT playiniga- baclstopping role,
 
partcularly in the provision to ILCA of germplasm adapted to acid and
 
infertile soils in humid and subhumid lowland tropics. As ILCA further
 
refines its priorities and strategies between and within Cecological
 
regions, the need might arise to further clarify and define the nature of
 
the collaboration. between the two, institutions in Africa.
 

Grmplasm Evaluation . 

The Panel recommends that germplasm collection and characterization
 
continue at approximately present levels, but decrease the evaluation and
 

-development studies in the Llanos, and that ICA be approached to join in
 
the later stages of evaluation. The Panel recognizes that if both pasture 
agronomy' and pasture' development' activities in the Llanos were 
eventually to be phased 'out, Carimagua would still be the major site for 
theProgram. Also, the Panel recognizes that due to the differences in 
the Cerrado ecosystem, the Cerrado CPAC site should continue to be 
used for some initial evaluation studies, but expects that CIAT's role in 
later stages of evaluation at CPAC will gradually decrease. 

CIAT agrees with this recommendation. It should be pointed out that
 
while. more national program involvement (ICA and EMBRAPA) in
 
advanced evaluation at both 'sites is desirable, CIAT cannot expect
 
national programs to carry out research which is of limited national
 
interest but which is of high international importance. Thus CIAT
 
envisages the need for a continued involvement in the more advanced
 
stages of evaluation.
 

While the above relates to germplasm evaluation for the savanna 
ecosystems, CIAT notes that the Panel recommends that both the planned
 
expansion into moderately acid and humid tropic environments go ahead,
 
with one and two core-funded scientists, respectively. CIAT considers
 
as highest priority the evaluation of material for the humid tropics to
 
provide better adapted materials for this region, thereby helping '
 
reverse the severe degradation- of pastures in this ecosystem. These'
 
plans were already approved by the Board and TAG several year's ago
 
but were delayed because of budgetary constraints, GIAT has projected'
 
that this position in the humid tropics be filled in 1985, with the other
 
two position.,s to be filled as soon as resources permit.'
 

SEED UNIT -s'
 

General Assessment 

The EPR Panel has given strong support to the concept of a Seed Unit 
i. itCIAT and to the activities in which the Unit has been engaged since 
its inception in 1979. 
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Outposted Staff 

In response to the suggestion by the Panel regarding the need for
 
outposted positions by the Seed 
 Unit, CIAT considers that a careful 
evaluation will need *o be made with respect to the role of such 
outposted positions. Should suchi an evaluation suggest that outposted 
positions arce required, then a proposal will he prosen ted to appropriate
donors for special project funding. At this time it is not clhear that such 
positions .irt aJlprlpri tp to the present nature of the Unit, 

Future Sttu's of cd Unit 

The Panel vclmr,iind.s tht a study be doe to dtrmine whether We,:
Seed Unit w(ol] host fultill its functions as part of the CIAT core 
budget or ,'b ecoming a semi-autonomous unit (or l.y a corhination of 
these) . 

The Panel recomi.edat ion derives from the center-wide issue--whirh is 
raised in the case of the Seed Unit--of the inter-relationship of
 
development-oriented activities to 
 the more traclitional role of the IARC's 
in research. CIAT has been con cerned with this issue and welcomes the 
recommendation of tie Panel to explore the possibility of a
 
semi-autonomous status (as one alternative) for the Unit under 
 overall
 
CIAT patronage. CIAT will engage a consultant with knowledge of
 
global seed-related activities in developing countries and an intimate
 
knowledge of the CGIAR system. 
 This consultant will evaluate the
 
variouis alternative 
 modes under which the Sued Unit could be continued 
at CTAT following the termination of the present Sl)C-funded project.
This evaluation will necessarily need to take account of the implications 
for funding of such a Lnit if it is to have some type of .emi-autonomous
 
Ltatus within the Center.
 

The various options derived from this study will then be presented to a 
small consultative meeting of appropriate donors, selected national
 
programs, representatives from the CGIAR Secretariat, 
 and at least oneother IARC. This group will review the consultant's recommendations 
axd prepare an appropriate response for consideration by CIAT 
Management and Board of Trutees. The Board of Trustees would then 
approve appropriate action for eventual consideration by TAC and the 
CGIAR. 

GENETIC RESOURCES 

Ilead, Genetic Resources Unit 

The Panel recommended that the position of Head of the Germplasm
Resources Unit--which has been vacant ior an extended period of 
time--be filled as soon as possible. 

This position was previously filled by a germplasm specialist. When 
CIAT began recruiting after the position became vacant in May 1981 the 
Center came und-r ;evere budgetary constraints and the position was 



,ut' terminated. 
tosrsta the 'position 'dnd will2 proceed to' do so as soon as, 

c and recruiting' 	 CI1ATIP &ndorsesthe Panel'recommendation I 

~Seed Pathology, 0' 	 ~ 2 

:T~e'r meidation'.of EPR2 resp ect to establishmenten 	 the with the of .a" . 
'2: pol~b-- se alugsc l 	 agains Cent erwde'z;'.:2.priorities'and,the' likelihood of further' growth in resources allocat'ed to' 

th-Center2 .~ Establishment of a 'Seed. Health Laboratory within the 2

Genetic Resources Unit was achieved in 1983 and the opera tion of this 
.22 laboratory is'nowv;monitore~d by 'a' committee of program pathologists whoari 	 ~r~Aa thodologies for7 

p e 	 use' in, rouitine i~,2',~.screening of' bothr seed, and vegetative propagation material. ~A"set -of, 
Stechniques is already' in use and' several additiona~l ones,'are 'aboutto be "' 

~'2, implemente'd.' In view of the 'restrictions'ori growth'in Center activities 
'CIAT considers 'that "the above arrangements should 'suffice, at fe.S'C in 
the' short-' to medium-term. ; Hence, no specific~ position seed2 

2 

'of 

pathologist will be projected'in the foreseeable future.2' 

'RESEARCH MANAGEMENT 

2'24222 	 Organization " ~ 

The' Panel indicated th!tthe division of 	 the,":''epniiiisbetween
Dire'ctor of Crops Resrarch and of Resources Research and International '" 
Cooperation is not 'cleirly delineated, "anid it recommrended that CIAT''T'2Management reconsider the 'division of 'respni'.Ie asind toths
 
two'positions. ' 
 .spnib.tis'siedothe 

Management has 'proposed, and the Board has. approved, a redistribution 
2"',2.2<' of responsibilities~ between 'the two~ program 'directorates. One will/ have '" 

responsibilities for operational' oversight and supervision of all activ'ities 
of the Bean and Cassava Programs,' along' with center-wide' respons~ibility 

2' for international relations with, countries in Africa' and 'Asia; "the' other ' 
will' have responsibilities for operational oversight'an'd supervision of all2 
activities' of the 'Rice and Tropical Pastures Prograrns,Yand, center-wide 
international relations 'responsibilities for countries 'in Latin 'America and 

Publications 

The EPR 	 states that" "considering the 2large~ amount 'of 'productive4 	 research being* conducted at'CIAT,'the 'Panel finds the number 'of 
scientific publications to be disappointing,"'~ and encourages the staff 'to 
bring this part of their scientific 'activities into bal' nce' with 'the' rest,
and the administration to encourage "staff 'more srnlyin that regard. 

CIAT. recognizes the need for some increase in "the output of res3earch
 
papers in refereed journals, in addition to the considerable. attention
 
presently being given to' 'a 4wide range of CIAT-produced.'network 'a-,d
 

2 .. methodology publications which 2 are considered to be, of critical
 

http:respni'.Ie
http:meidation'.of


4i4' irnportanice a~s a4 meas of scien~tific communication4 withL fellow scietssn
 
~th
oityr~w~rk~.C mogthe measures ,that have been takeniu or"'.wlbe imlmei~" norg more publication in refereed journals? 

't-the "voliume 

.r cord of 


ae 'iP'e ieI and the, 'appropiaees f thepilatn
:ea cl: cientist wilth respect' to'(h~etrso~cie7ad4

(b) with the 'epect'd ,incr'ease in sablbatic leaves, it becan aniciaethat s'taff may, 'use 'this time to catch up> oni publications. ~liae 
'~"~ Central Scientific Unit 

'The Panel mnade, a> specific recommendation on the creation of unitto be comprised 4' a new'4 f germplasm res orces management, tissue culture,,
* 444 Mvrology, and >applied microbiology. .4 

CIAT considers that at latfrhetime' being--th'ereai e no compelling.. . '4reasons.44444
and arguments for instituting a relatively large cros-7CModrese.rch 4unit composed of a set of rather . diverse' disciplines 
'~Nevertheless, CIAT agrees that there is indeed 'merit ;ini the concept of a .

>~"small, 

the4 

cros's-commodity effort in the 'form 'of a 'research unit Adevote'd to 
44~ eme~rging field of genetic eiineering /biotechnology. > Thus, CIAT'. . 

44~popsekto 4 follow the spirit of tn e EPR recommendation by cre~ating, a,.~Biotechihology: Research Unit along the following lines,~ 44j~ 

> 4 4Biotechnolo~gy'jThe Research Unit initially will "consist'.of""one 'Senior, 4rese.archer and support, -staff.4 The Unit. will be charged with ' ...~center-wide responsibility-'. for' all44 research in the general area- ofbiotechnology. .The4 44Unit will atas an interface between 'CATscetit, atiuarybreerand advanced research4 institutionswhere,:new metho dologies becomingare available which can beuseful inthc! germplasm de~vel~ni~rit process. -The.4Uniit" will, thus.'focus: 
44 

on, allaspects of applied biotechnology' which :could. be potentially valuable to4CIAT'and will not~place emphasis on. basic research. ";The creation of 4such a Unit will focus~ attention on' the ,role_ of 4CIAT in'this" area'of work', 4'and 'will allow CIAT .to'generate. special,.projects>and host graduateresearch 'students'to au~gment the 'overall' effort. :The existing position
of cell' physiologist An' the 'Genetic 
 Resources Unit will. be transferred to. 
144the Biotechnology Research Unit to' head up' that unit. 

4 ~TRAINING 
A4 

The EPR found Training and Conferences at CIAT to-be dynamic, well4oriented, '44and' well executed.. 'In the courise of its review it found~
 
44 numerous of
'Instances CIAT-trained personnel in national programs 4 

44 

activelly and suc'cessfully participatinig in the' generation and diffusion, ofAmproved technologies for the 'production of 'the commodities in 'CIAT's ~ 4'"t>' mandate. 444 
'44 

4'4 

44'The Panel 'suggescs that the demand, for training' of key extension and4 '4 4'44

deelopmalistsve pmentA be met with short courises spcfcll4extension and "development 4specialists.. Th'ese ~'ore lne for3should' involve
 
o"''44
nly, minor, pari icipation. of, CIAT's i senior staff, 4and'~ma 4j "aricpaio 

4 4 4 4~'4 44I 
4 

a ~ r4 4 P~i~ici ~ tio 



Sof the, best, national Latin American professionals in extension and 

ATshares thePR 'concern for., 'adeUte training, of extension and 

foescicoursersonnelat CIATT it is best to expand the 
tofold approach -'w icI has a]~d. prve 'its effectiveness:, 1) to
 

IS1qist nationa .reseach'institutions in ,the :coduct of regional an'd
 

- n ct ad o make increased use of
nn7CAI intutr eetd fo the p~ol of available professionals at '
 

the r .eIgio,nal and lol leel; and 2) to include participation'i4n'research
 
a d-poucii'cuss-a the:;Center (mainly for researchers) a fewJ1
 

rsJ es'lecd.extension leaders in" order to help bridge, research and extension 
by. providi 'ng for interactionr between these professionals. Suchk a mix of 
d iscip ines and professional> backgrounds has proven to be highly 
effecb'.c in CIAT courrses overthe pas~t seven years. 

COMMUNICATION/INFORMATION 

VT1-,EPR is highly complimentary of-the quantity,'2 quality, arnd relevance j 
of t h cIAT-7prodced menage packages 'in support' of the Center's 4' 

Stechnology :generion. and transfer .activities, and ,in support of the
 
' ~oriityiietworksom in which, CIAT participates. ,
 

Among, its'specific observations,. the' Panel states that ideally, a 

permnen staf mmber should manage the a'udiotutorial 'effort. 

CIAT agrees that educational materials are sufficiently important to merit 
afull-time,, core-funed senior staff p . Udrthe cprreit budget
 

restrictions, however, a full-time visiting scientist with specialization in
 
educational communicatior' is referable t pr-ieatninf'r
 
riirspecialist' staff' membei. a position cn a
aNBeforegcre-fune 

added,,. it..relative merits is-a-vote cren ded positioncan s lb
 

~4 '11h be weighed.
oevsaviotecurny'nedpstoswll 

Tfl' nel also 'notes, that the CommunicatioA1 an~d' Inform'ation Suippr
Uni(CISU) aea n gs orsuggests
 

fu....... the possibility of 'English
 
Seditor.*y ;41 

"The ,need :for an editor accepted. CISU c plans toEnglish i 'urrenitly 

.meet- that need b) -App61nting an English editorial' assistanit and by.
 
seeking visiting from
~4 editors to come English-,speakinigcountries on one-

Sto two-ycar contracts. This plan has the advanVae\"f leaving the much
 
needed -nior. staff. positions for more- conceptu~al 'communication ,tasks
 

Stlhakcross programs 'and'publication types..~' 1
 

1411a 
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INTERNATIONAL CGOPERA I ION 

Rel"ons with National Programs 

Because CIA'T has; giv en, and continues to give, highest priority to 
developing and maintairing proiucltive collegial relationship.; with the 
national programn; it srves, the Center in particularly ,ftprciv. a 
the statement by the l'a el that the relatio,)hips of ( .A'' vith national 
programs in ILatin America is untriflvy excellent and that administrators 
and restarch scientit;t; in the itany countrits visitCd iy the Panel 
consistently expressed ; teil of collborati,:,stlOlI( -U1l)Ort 101r valut their 

with the Center.
 

Regional Activities 

The Panel nOtetl; that becau Se o budget redtctions most Of the 
outpostin g of staff has ltken accoIplished witi txtra core funding. 
While the Panel accepts t his as a short-term reality, it encourages CIAT 
to attemptut to achieve a more proper halance lo-tween special project and 
core funding and activities in (ach rit'!iol l', v.'eln possible, coordinaled 
Ely outposted experienced crt staff. 

CIAT agrees that a proper halaiic, hetw.een prouct-pciall and core 
funding most he strived towards in relation to lutitiqots d staff. lIn fact, 
the Center his publicly nuncibted what it con1der11 'o he a plro!Cr 
balance (see, for exaiplt, "(IAM's Interiiul (QoaperatiIi Strategy r 

, 
dated 3(0 January 198-). _nLtp)us;t,,d Reearch .ff are placed outsititc of 
Colombia in those Cases ill which inpolrtant , o!nlmodit v-.ccific 
ecosysterms are not adt euately represented i Coin(,lbia. A!l !;tl( 

,Still re earch stafi .should, in princileh, I), coie-ftunio I. In 
i, ,n.l coo Cratinin piro ts, (IA'1 seeks to place one (or nliml .lmlm m\.') 
i ,-fllldCtd j)eIio lll t LItiltit(-;) w' is (,are) ti; providic Oni-gll-lg 

liai.ttoi between CIAT and tht ri'slcCtive C( tIllon dity effrts illtile r(:ion. 
thec liis.on scientists IaV ,eled to Ihc aiCt'd 1ti hi. t( l.loiO ary regional

rt.arch tearlis wilicl are to provii, I1, ' ssTi"' itu:-"!ar11c~i iilput until the 
re.Viji~oll~ y art(ill lyv (J' ,liT(>d tite over tinsavailable aie" a to 
rc;pi55mlibility. Such telmp arty it i1i11a1 tearlsl should, i all c.:isc;' he 

projc funded. , -'t_.'_t [rlmtri l ct In iilatctll ]9 , wild;ch ark llillllttl at the 
request of individual ch to tilot'inaleintrie rstarih plrogra .,, all 
staff should he special project fundd. 

lie to hudget funing shortfalls in recent tati, several of till-regional 
liaison scientist po;itions needed to he filled with s;pecil Fl'-ojcct funds. 
In its forward projections, ant in actttrttitct w.,itlt l e Panel t s 
recommnldations, CIA't is prlaniving to move tiese positions into core, 
thereby implementing it,; long -standing policy oil the financing of 
outposted staff, 

18 May 1984 
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TAC ('OMMENTARY ON THE SECOND EXTERNAL, PROGRAM REVIE~W OF CIAT 

and rasmt~ ng-the -repo rt-o f-th Ve- o-teCI A ---
.commendsan thanks Drs. F.E. 1utchirsn nd Qd4. 'Solandt anid their
 
Scollege oz"nbh the Program and Management Review Panels for their'
 

S very thorough analysis and .'their excellent', clear and perceptive

reports *At its 34th meeting TAC dicussed both Reviews with the Panel 
Chairmen,.in the presence-of Dr. R. Hertford, Chairman of CIAT's Board 
of Trustees, an~d Dr. J. Nickel, the Center Director, who both indt

'Kcattedthe ir -agreement. ini principle with 'most of the Program Review 

In'eln with these Reiwreports TAC apprecites the 
'positive response of the Center to the recommendations of the 1977~ 
Quinquennial Review. 
 " 

Evolution and Impact of CIAT's'Program
 

,TAG
3;. agrees with tle ReviewPanel that ('TAT is,"an efficient 
and well managed Center, the ovrall research program of which is P 

* ,effectively organized into four interdi sciplinary commodity programs.
Tthe-Center h'as achieved 'asatisfactory; balance both within and among

iscommodity' progams which als'o include farming systems components.
 

4 	 4., TAG notes therrsubstantial, impact of CIAT's research and
training activities. This irpactis particualrly significant in the 
area of- rice,' but also the othercommodity programs are now at a stage
whe're, impact is becoming' increasinigly' evident. The' Committee strongly
commends CIAT for these achievements. 

5.' TAG commends CIAT for 'the effort i a aeadcniust
 
make in sharpenintg the focus and the' operational definition, of its~
 
madae Th omteeare ith the Panel in endo~rsing CIAT 's
 
man~date, 'which over the years has 'evolved from many to the pesent'

four commodities, i.e. beans, cassavia, rice and tropical' pastures.
 

' 	 6.'' Teommittee suipports the evolution which took place within 
the commodity programs and' their research strategies,' striking a '2 
balance betwjeen strategic and adaptive research. 

Bean Program. 

7.' TAG welcomes CIAT's' initiative to, implement its global

mandate by expanding its bean reserch into Africa.
 

8. Concerning CIAT's 'breedi ~g strategy, the Committee endorses 
the Panel's2 recommendation, accepted by the Center, that 2~t'.a balanced 


""-"'A- approach be adopted'with due emphasis to hoth yield potential and

K- perfoanetde lo inut'conditions. TAG commends GIAT on the'
 

"'' signli fi~a n tachievement in transferring resistance against major pests

-"-in t nis" crop. 

,,
 

L 

http:Chairmen,.in
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C assPrrora nv 
9. ACrcg ,sLes 

*iAic 'ui''i th i~ and ach'ievements of the 
SProgram 
 which, for 'Various reasons has been concentrated on the Latin ,,,>.4, 

the demands'ftromIAsia and thus started to take tipeffpctiveIly its
 
iob'a11madi fr ti crop. ,This is a crop w ich asall the
 
ahacteristics of a CGIAR-mandate,.crop,, &s,it is particularly suited;')
 

tqi,the margina]l :ands, extensively grown byrsmall farmers, and has
 
until recenl~y recfeived liited research attention..
 

4 10. The Committee urges CIAT'to continue~ its assessmnent of. re
search neieds~for casv lblyadto carefully consider the
 

ACenters priorities inresponding to these needs in the regions. What-
Iever CIAT does in Africa shouL d be done. in closb'cooperAtion With
 

Rce Program ., . 
444kk'44 4 ~ 

*44911." TAC supports CIAT's shift' in.emphasis on research from irri
eameo upland-'rice.,. but the Committee wishes CIAT to continually
 
yamied tthe need's ,f both categories ,inorder, to ensu~re an appropriate
 

balance4 between them..c 
 .* ;,4 ., 4 

1. TAO is4 ar..icularly pleasedL'o note the good collaborative ~' 
,,~ arrangemients which have been in operation between IRRI, CIAT and
 
',jnational program;onthis important crop.
 

Tropical Pastures Program 

44 13... TAC encourages ClAT to assume a global germplasm role with 
'respect t tropical~pasture species .for the acid, infertile soils in
4, 

the humid aiad 4subhumid 4tropics, and tgo'
,;,7 4collaborate with ILCA and other, 
institutions on research in ecological' systems associated with'CIAT's 

madt.Ifoeeh etrsol o ~ppt'-to become the world .' 

germplasm center for, all tropical pastureaSLpecies. The Committee 
444.4L agrees with' 44the Panel.,s recommendations that, the oIntpo~tng of lasn,

staff at LCA should be considered in the light of its merits
 
vis-a-vis the implementatioin 'of the forage :agronomy program at ILCA.
 

~I1.14 The 4 Commritee:supports the:Paineil's ,recommendation regarding 
4. the pasture im'pro(?emenL' projects in both the moderate acid soils and
 
444 the humid tropics With the ,proviso that in the~humid tropics .CIAT must
 

focus on already cleared areas with degraded pasturer, and not on .'
 

clearing .of new lands. 
 4 

4jiI/ ''emorandum of Understanding for Collaboration in4Cassava Germplasm 
a'~inge,
4444<44"94 xch. Research ndraining Between IA and',JI.L 



See"e nit
 

TAC commenPese5.'CIT for. having, established the Seed Unit. The 

interested in seed development, conductprograOn etheeiogionspecific 

research in 'seed technology, provide 
CIAT with a mechanism for multiplyiung, procesi
---- furc on-_ ng, storing and distributing advanced hreooing-it is-Lr e xog , y nndto~coabor s~n [ ..5
mteril countries, and : ato o ~ The .eom......to conduc training, "
 SeedUnit p ov: 'oTtobe a veryleffective and successful respoase to the
need for -such'activities in Latin America.
 

16. Tie Committeeaccepts the.Panel's recommendation 
to examine
 
carefully whether 
the Seed Unit could best fulfiLL its functions as
part of 2CIAT' Cor 
 0pogram, by becoming a semi-autonomous unift, or by

a combina'.ion of these and other psiiiis
 

International Cooperation
 

17.r I spite of an initially somewhau /1aLnslow'.development of an out
 
reach program, -TACcomends CIAT on its 
 chivement regarding the
present scale and scope of its international copr~o~ciiis
 
it has crea'tedmost useful and effective institutional and commodity
networks.~These activities facilitate generation and horizontalI
 

-transfer of' newtechnologies., 

1M TAC is,pleased to note that in most instances CIAT collabo
rrates effectively with sister +IARCs in the COIAR System.' 
Collabo
ration with IITA in 
cassava, which has, been less than satisfactory,
:ililiiiiiiii!
possibilities.~i
4, has recently been subject to negotiation between the two Centers. TAGN ~strongly w±!.comes the new collaborative agreement. 

19., The Committee encourages CIAT to explore addition&l osii

liisof colbortiveresearch with intttosof scientific,'


' excellence around the globe.r 

Long Range Plan
 

20. 
 TAC agrees with +the Panel's impression that CIAT has prepared
avery good and rational- Long Range Plan. 
 The Committee appreciates
the thought and effort devoted to the development and implementation
of.'the +Plan. 
21. TAC particularly commends CIAT for having established a
mechanism which not only enables the Center to determine its future
 
plans, strategy and priorities, but also facilitates conitinual re-.
 
appraisal of needs and priorities in the light of changing conditions,
and hence allow adaptation of future plans and strategy.
 

Organization andManagement
 

22.22 TAC conc.urs with the findings of both Review Panels which
 
consider IAT a 
well established Center With sound organization and
 



managceeot It was pl eased Lo note that pract.cAlv all recomnieuida-

Lions for further improvemeln s in i i a-rea have been readlilv accopted 

by the CIAT Bfa:,rd :ind MainagT,ment and :ire aIrtad v I n t h proeess of 

he1iog n mented.Impl 


Coocluslionl 

a virv sti ant 

Center ot h Itn terms of gene rat lg Im proved technollgjv aind of Impact 

in col l boraLtng natlolna pyrAms wtt ith vwnitent a. 

2'3. T.C contgratiti1LOS CIA!, ;iaftul proluct tv,,
 

ii! s alt 


24. The Comulttto ntos Lh ;tatf lro:;,; proposed bv t'.AT as a 

result of the RevIew, retcmmontat tons;; ties, ;a!!t: inS ,, I I l ib con

sidered bv TAC di-Itng 1,,,; auita. rovyu at (ofotL'r:;' program- an 

hudgets. 

25. TIAC' cnotir; the mg rain ;tindM rnaigomen, ReVI et re porLs Oil 

(MAT excellent , ind ctmni their ftndlogq and r,,tmmettlt ions for 

detailed cansiderat oo by the C( [AR, as CIAT highly deserves con

t intning atLenLio intilt: suppOr fre-m donors. 



iBOARD [OR INT[RNATIONALI~jN~~c{J~1rxiDVL"WN
 
^,-IN-I)LK\IIKAM M \I .0li:RAiION .\(.i;N( Y
 

!Nlol 1101.1.1ti o & 23 

23 arch 1984 

Dear Professor Gamus,
 

On behalf of the Review Panel, I for#qard herewith the'report of
the TAC External Program Review of the International Center of Tropical
Agriculture (CIAT). 
 The Review was guided by the terms of reference,

'guidelines, and additional questions forwarded to the Panel by TA.C. 
 . 

V.............The Panel 
was fortunate to have the opportunity toparticipate 
inthe week-long Internal Program Review of the Center prior to'.conducting the External'Review. Also, memibers of the Panel had anS to meet with research administrators and scientists of,.opportunity 

7 i l~ S!'i ! ,i'i Q! " ; : / ! i ;i:'Y,~ ' 
lA i ! 

/ i;i?7 ) 'U i !i ~ ~ i,~! ; $i,-;l!i:,7 ,,D:;~ifi:.i ii i.i)!!i~i.iii
)~';- : i, ! :;i;!iiii~! :i! 

' 

national programs insix countrie~s in
,! ' 

T!::!)iiI1 Latin~America and three countries i i
 
.' h.'m :ii'i!
'October and the entirePanel met wi)th the Program Conmmittee of the Board. J 

during .the week of Internal Reviev' These interactions served veyeffectively to builda base of understanding within the Panel prior to
the intens'lve~phase of th'e Review. I commend: TAC for its willingness to;,:jj : J"' A iA , AA: L~ "vest the resources 'q , A : AA7."to assure the Panel's success indelpiga
adequate understanding of the Center's programs.
 
..................... . ........... ,, ,, , ,,, (:i,,ii,iii::,i; ',i/i!ii=i : !] i!/ iI!;!i
;The Review'ifocussed heavily on progress of the Center since the
1977 Quinquennial Review, on the impact of CIAT technology and on


future plans of the Center. Particular attention was paid to the 
the
 

development of the outireach prograi which~has evolved rapidly inrecent
 
years. The Panel reviewed the effectiveness of* the Center's
 
interactions wvith other IARCs with; which. itshares responsibilities for
mandated programs, particularly with' reg~ard to the 'GIAM/ITA programs in
 
cassava. .. 

Prof. Guy Camus
 
TAG Chairman
 
66 Avenue d'16na
 
75116 Paris 
France 
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EXECUTIVE SUMMARY
 

1. The External Program Re, 4ew 

The Panel was guided by TA',s T erms of Reference andGuidelines for External Program Review,, a list of specific questionsto be be addressed, the 197' tUin quennial Review Report, and by thepersonal knowledge of the Panel nuihers. The Patnel spent one weekparticipating in the Centr's Internal Revie.,i and two weeks travellingtc various countries and subst,,tions to view CIAT proqrams, as well asits impact on national repnvaich programs, prior to its two week
intensive review at the Palmira headquarters. 

2. The Reprt 

The purpose of this Report is to assist the Center tu carryout its mandate hetter, and to provide TAC and the CGIAR with
information and recormendarions 
 that will facilitate their continuing
assessment of and guidance to CIA' . 

upon 
The recomondations in the Report were unanimously agreedby the Panel. The recomnend tions which appear in the Renort arealso summarized at the end of each chapter. Other guidance in the
form of suggestions or endorsements appear in the tret. The
concluding chapter 
 is a general assessment of CIAT, including


observations 
 about the future. 

The External Program Review was conducted concurrently withthe External Management Review (EMR). The Panels coordi nated theirreviews and this Report contains references to the EMR. 

3. CIAT's Mandate and its Interpretation and Implementation 

The Panel agrees that the broad mriandate of CTAT, which insummary is to generate and deliver "im[.roven technology which willcontribute to increased production, productivity, a(l quality ofspecific food commodities in the tropics, principally countries inLatin America and the Caribbean", is still valid. CIAT for many yearshas accepted principal or global responsibility for beans and cassavawithin the CGIAR system, and rcgional responsibility for rice. ThePanel agrees that this should continue. The situation regarding thefourth major commodity, tropical pastures, has non, been as clear.CIAT has interpreted the pastures mandate as applying globally to
lowlands in the humid and subhumid tropics with acid and infertile
soils, but having specific resronsibilit/ to the American tropics. 



SZ.:viii 

The Panel accepts this interpretation but suggests it must he 
discussed and clarified with IL.CA. ThO Panel agrees with CIAT's 
decision to restrict its focus by pha sin out the Swine Program and 
concentrati ng the emphasis of the foTrr Beef Program on Tropical 
Pastures. 

Since the 1977 Pjinqueniial Review, CIAT, as discussed in
 
section seven, has appre, iably ext euded i tS OUtra( h acti vi ties in
 
accordance with the mandate for each com.odity. Simifi canct global 
expansion his been made by the Bern Program into Africa and the 
Cassava Program into Southeast Asia, and i regional expansion into the 
American tropis has taken place in 01 commodities. Noteworthy 
changes in CIAT programs in the regional cntext have been the 
increased empha ns on upl and rice, th develouplet of networkirlg 
activities, and the plans to expand the Trqical Pastures Program into 
the humid tropics. All of these a tivities are clearly within the 
Center's mandate. The Panel does not believe that any new comllodi ties 
should be allocated to the Center. 

4. jInpa c* 

CIAT's impact on client count tes has been attained 
primarily through the four commodity programs and their supporting 
units. These programs have catalyzed formation and strengthening of 
national research programs. 

Development of high yieldiAg varieties (1YVs) in the Rice 
Program was the first and still the greatest success story to emerge
from CIAT's work. National programs in Latin America have released 
some 40-50 HYV derived from CIAT gearmpasm and/or IRIP nurseries. In 
1981 these HYVs .ere grown on 2,286,000 hectares in Latin America, 
which represents .6 of the rice area in the region. If Bra zi 1 , with 
its largely upland rice area is excluded, the adoption rate is 70v. 
The increased value of production from the HYVs was US3850 million 
annually. Although the IIYVs were developed for irriqat-d conditions,
the figure of 2,286,000 hectares includes the unexpected adoption of 
HYVs on 661,000 hectares of upland rice area. 

It is still too early to measure the impact of the 
approximately 40 bean varieties, based on CIAT Bean Program germplasn,
that have been hamed in recent years by national programs in 16 
countries in the Americas and two in Africa. Since the CIAT Bean 
Program cc:ucentrated its efforts on breeding for disease and insect 
resistance, the main impact is expected to be in stabilizirng 
production rather than in yield increases _er e. 

The most siguificant impact of the Tropical Pastures Program
has been the identification and distribution of improved trnqical 
rasses and legumes. One grass (Andropoqon a anus), and three legumes
Stvlosanthes spp.) from the Tropical PastuTe-hProgram have been 

released-by several countries under a variety of Because ofnames. 



--
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t e ogtr atro~eena forage evaluation, it will take 
S several more years to adequately measure the economic impact of the
 

S~Program on Latin American agriculture.. 
 -

~'~~'The impact of'the cassava cultivars containing CIAT.Cassava 
~ Program germplasm that have been' releasedin10countries isnot yet

discernible ininational yield statistics. 'However, jtheir impact may

be one of the reasons why c'assava'hctarage has incrased inseveral
 

"4" Latin American countries. Imrpact--on productivity :in this crop 'ist~ 

particularly difficult tomeasure, since itfrequently isgrown in

small farms on marginal lands. 


ima T he Genetjic- Reouce Unt(R)cnrbtst)h'vr
impat ofthe; commiodi ty programs by providing -germpl asmlof be'ans, 

cassava, and forage species. The Seed Unit has had a substantial 
~ impact-through its' service function for CIAT:;commodities and in3>-~~9 providing- seed of- 49 varieties or lines of, beans, rice, and tropical

pasture species for 16 developing cou'ntries.
 

The impco CIT' raining programswhich have trained 
.2400 people in' ~4the 1969-1983 period, is'-being reflected inthe 

~strengtheiing ofrnational programs as trainees retu'rn-to their
 
countries anfd'apply their new skills and asslimeincreased
 
responsibilites. -A recent survey indicates-'that 54% of former
 
trainees remiaini active 'inthe field- for which they were-trained. The,

additional contributions which former CIAT trainees will make over
 

'their- careers will have along-term and continuing effect on
]@ r~ !'.m ...... .......... !i ' ,~ i ' - 1$ -[iii!i
agricultural production inLatin America.
 

il.'. iii i~l, ;ii 'A
! I5!.!£:<:-V'5. 
 The Future''
 

2 -Inc ; rease- V 

ylL,. crCIAT's Long Range Plan and'its updates preparedthi for the EPR i'i' 
provide excellent working' documents for operation of ;tle, Center during ' 
the 1980s. These documents will guide the Center well-as it
decentralizes -its research from-headquarters and 'extends--its -outreach 
program through Latin;-America and 'into selected activities in'Asia and

'Africa.-
 ' ' - '-K '-

As a result of decreased funding growth rates inthe CGIAR
 
system, CIAT will not-be able to. implement its plan~s as. fast as
originally desired. CIAT has'shown'flexibility inadapting-However, 


to -the funding- shortfall, -through miodificatjon. of priorities both
within and between programs, arid 'through supplementation 'of core funds
 

-- with extra-core funding.. - -

Overall, -the Panel anticipates 'that-CIAT's irnpa'ct'on
 
-',-l increased agricultural production initsiiandated areas will grow at ' 

.--substantially faster rates than inthe past.. Large returns have
 
Salready 
 been realized from the Rice Program and more are expected.


-The other three commodity programs, which started later- or have dealt
 
with longer-lived crops or with crops for which infrastructures for
 



----.- di-ssennnatio'n-ar-,e.'sti1'lin. development, have-much-germp asm-and..---
t ch_ _- 'hi'' 'e -- 'J1i'g' from the i pl i n e aId'which'can, b e 7 

-'"'expectd',t'&increase4 productivity as it moves into nattonal programs. 

4''' Likle.'al1 ARC's ' CIAT must continually examine 'its role in2 the6 technologyAdelopment and transfer process..As national programs

gain s.tre6ngth'arnd-assu'me larger adaptive andh applied research4 roles,

'CIAT mut g'lv6"nore'attention to'basic research opportunities whi'ch


' compl tnatio~nal The ch'allkgie for CIAT, as
i' research activities.
'r'n agricu1 6ra1 reseaych organization,'is to ecths ai
 

"r ese1ch,,pportui ies 'wich, have 'he greatest, pot'eitial,for
 
u&~ltilately Increasing produciiYo the~ farm.
 

/"""'~""6 of tlhe 197/ Quig Rve'~'Follow-~up na 

'e4ni''4Review uin 


The,1977 Quinqu'ennial 4Review gave a broad endorsement ,to
 
S 4'CIAT.'s~ programs,'and recommende'd that CIAT, be given a peri'od of, .
 

Sstability 
 and the opportunity4 to. make uninterrupted' progress without
 
major, changes. CIAT' has acompli'hed this despite 'the financial
 
pressuire of,'eceiit,years. The'ACenter has also responded posi tiyvely to 
the. recon endations'bfth'e Quinqujennial .Reviewv,'and these responses 

~ are detailed innAnnex V- he Paneil has not'ed the benefici all effect-~of 
, 'm, t 'The obnly'IAT',s poiie'cin duin current' 'review. 


Srecommendation that, CIAT did not follow was that'eon ret6eition of senior' 

Panel enossCA'~esnasolse~nAnxV o o

'olwing this recommiendation,,.<
 

7. Overall Assessment4':
 

The Panel finds CIAT to be a productive 'international
 
agricultural research center with-competent staff and administration.
 
The Board of Trustees' accepts its role responsibly anid isdirectly

involved inmaking mnajor policy and program decisions. The' 

inter-disciplinary commodity-oriented program structure has been' 

,' 

successfully implemented in'the Center.' Open dialogue both within and 

"between' 
 program'staff isenc'ouraged.. However, comnmunication between' 

< 

th~e financial administrative division and th'e 'scientists needs' 
4,' "improvement. , 

CIAT moved more slowly' inthe,development of an outreach
 
program than did' some of its sister IARCs.'jIn 'recent years it'has
 
expan'ded this. part of i'ts overall1 program qu'ite rapidly.~ One of its
 

'K' major achievements has been the development'of'effective networks of 
"scientists innational programs inthe region. 'The outposting of 

' ' 

'4'4 staff has been accomplished in a logi'cal, sequ~ence following the Long
 
~ Range Plan. Because of budget reductions most of this has been based'
 ~ ~on extra-core funding. The Panel accepts thls as a short-term' 



reality, but encourages the Center to at.tempt to achieve a more proper
balance on core funding in the 1lot-term. 

The Panel feels the futu re developiment of the Cassava 
Program should be guided by infurmotion concerning the potential for 
the crop as a source of humar food and aniwal feed. Its 
competitiveness with cereal grains ner& to he , nalyed on a national, 
regional, and global basis. An r ternal ur,;anizatior should be funded 
to conduct such a stuay as a ir iq for CIPT t de(ide the future scope 
for the Cassava Program. 

In any agricultural rsearch o ari :atlon which is organized
along interdisciplinary cumodity oins there normally emerges needa 
for a scientific unit which coducti riearch in support of all of the 
commodity programs. The Panel feels st rong y the time for such a unit 
has arrived for CIAT. A unit combining germplasm, tissue culture, 
virology, mycorrhiza microbiolog, and other relevant specialities is 
suggested. An immediate task for such a unit would he to focus on the 
phytosani tary problems related to in terchange of CIAT germpl asm and 
breeding materials with other ornAizations. 

CIAT interprets its mandate to irply a major focus on 
developing improved plant materials o)- minimum input cionditions. The 
Panel feels this has resulted in inadequate attention to the 
exploration of yield potential, particularly with beans. It is hoped 
the Center will give mlore attention to yield potential in the future. 

In general CIAT has developed excellent working 
relationships with other IARCs with which it shares joint 
responsibilities. However, the Panel rinds the relationship between 
CIAT and IITA with regard to their cassava mandate to be 
unsatisfactory. The two Centers must be required to develop a 
satisfactory arrangement very soon, and if no achieved, a third party 
should be brought in to resulvc tre is.ns 

Considering the larqe amount of productive research being 
conducted at CIAT, the Panel finds the nurrber of scientific 
publications to he dihappointin. It is tire for the staff to bring 
this part of their scientific activities into balance with the rest 
and for the administration to encourage them more strongly in that 
regard. The future credibility of CIAT as a leading agricultural
research organization within the regioi and the world will in part 
depend upon this atter. 

The relationships of the Center with the national programs
in Latin America is uniformly excellent. Adrinistrators and research 
scientists in the seven countries visited by the Panel consistently 
expressed strong support for the value of their collaboration with 
CIAT. 



I.1 h
TiConsultative Group on International Agricultural
 

The ConsultativeiGroup onInternational Agricultural

Research (CGIAR), fou'ndd in 1971, isan international' consortium
sponsored.by,; the Food and A riculture Organization (FAO), the United

Nat-iounsDevelopient-Prograli (UNOP), and the World Bank. 
 Itseeks to

increase food production inthe developing world through' research'
 programs and through:training of sciehtists a'nd 
production specialists
 

' ~ in'these countries; 

2. The Consultative Gopi opie f3 oos nldn
23 governments, 11 international organizations and development banks,
 
and five foundations. Inaddition, ten developing nations~
repres'enting the five major developing regions of the wo'rld 
-Afri'ca,.

the Middle EastAsia, Latii America, and Southwestern Europe


4W nominate'dby 'the FAO RegionalI Conferences on a two-year basis are,

non-donor members of the Group.
 

~3. V The 13: institutions which th'e CGIAR supports are autonomous 
international researchanid training institutions with an international
V staff of :scientists, supported by.loca'lly. recruited support staff. 'Each is governied by its own' international. Board of Trustees. 

2. The Technical Advisor~ Comittee (TAC) 

4 The CGIAR has an independent Technical Advisory Committee
 

(TAG), entrusted with the periodic a~ssessment of the achievemients,
appropriateness, and effectiveness of the programs of the'
International Agricultural Research Centers (IARCs). 
 These reviews of
individual Centers are' conducted for TAC-at approximately five to six'
 
'year
~. ~ intervials.'Ati its 30th meeting inMarch 1983 TAC, in. 

the second External Program Review, which was ultimately planned for

March 1984.
 

3. The International Center of,Tropical Agriculture (CIAT)
 

5. Founded in 1967, CIAT began operations 'at its present site

atPalmira near Cali, Colombia',in February 1969.' Its headquarter'

facilities were inaugurated inOctober 1973.'
 

'. ....
 
4: ; ) : ; : 
 l :
 

http:sponsored.by
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pvoq'rdihation with'goverinment 	 and'.oth~er'6 n' 	 institutfonsorganizatiojis-dedicatpd..tO 7i creas1igrthe-production6 ndp.dcivt
 
flood cropstbasi",f,rr human subsistence; CIAT's.'goafis t~o
-of	

con~tribute~to 4tieNmprovement of, nutri ti on~ evels anid thegeel

wel fare of the' low-inpcome,urban and r6 ,ppuain in'the tropics.
 

7. IniillyfAT w drke'd wi th six' pecific 'conmmod ties ie., 
cassava, fiel1d bea~ii ai 'rice, beef., ad sine,,and~concentrated
its activitieps-chiefly' in the-subhumid, lowland tropics of Latin 
America and - the. Caribbean. We the years, CIAT's overallOr, research,
 
S.,e . ean s,-, cssa~ia;;rice, and-tropical pastures, with thie objective
 
ins'ton and d ,technology which will contribute to
;ie increased
 

nr~uctonproductivity and quality of specific food commodities in
 
tetropics-principally countrics inLatin America and the
 

j>iCari bbean-- thereby enabling producers and consumers,, especially those
 
with limlted resources, to increase their purchasing power and improve
 

~8. 4K The Government of Colombia provides support as host country

:~2for:CAT~and furnished a 522-hectare. site near Cali for CIAT's
 

hadqurtrs.. Inaddition, the Fundaci6n para la Edicaci6n Superior

(FES) made available a,184 -hectare substation inQuilichao and a73
icaesbtto-na oa~.CA also co-manages withi the 
~Irsti-tutColombiano Agropecuario44(ICA) the 22 ,00O0heiae aimagua 7 
~Research -Center,.inthe eastern plains of Colombia. <Anew 30-hectare 

'substation, in Santa Rosa near. Villavi'cencio, 'has recently become 
.operational.,; 

* 

ofAn inde'pe'ndent, panel 'conducted the 'Quinqunrial Review~ 
(QQR) ofCAT in'April,1977 and submitted itsreport- to both TAd
 
and ,the CGIAR. Its'upported three~major policy decisions taken by
 

lOW;~ ~Firstly, CIAT. had adopted as a primnary objective of the
 
TropicalPastures Program the, developmient of some 300 million hectares


,,,of the, acid s'oilsavapjias, the largest potential land and food
 
..resource in Latin America..: Nutr-ition of beef cattle~had been


identified as the p incpal-fa'6t r in the develo pme t. f this v'ast 
resource. Therefore, CIAT wa'sembarkiig'.on an ambitious program of
 
p.~~larft soil,' and aial,husbanriy research inclose cooperation with 
~national rsearch institutionsin Colombia and, Brazil. The Panel4
 
"suor'ted CIAT's de'cision to postpone pasture research in~newly.
cleared' for'est land, until sufficient progress had beeni made on the 

S main plains. :> 

,14, Secon'dly, CIAT had decided to rean .veeinr research
 
~component inthe~multidisciplinary beef production team to ensure that
 
t,"
'iliation of imjiroved pastures was not limited by disease problems

incattle. The former separate and more comprehensive veterinary
 

1/T OTAC:,,IAR/77/21. 

http:wa'sembarkiig'.on
http:Center,.in
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b 

t
-co teBeef Production SystemsProgr'am ws phasedout.
 

12,j 'ir1idly, KCIAT hiad termiinated its small farming systems'7
prga;,ahrthan h~e earate programn focusing on farming!recognzed that this mijstbe'a concern 
of all the'< 



~+ multidisciplinary commodity 'programs. 
143. The, recommendations of the 1977 QQR were endorsed by TAC, the 

4'K CGIAR, a d CIAT.4 The Review report served as a reference document for~~ the second Review. 

4. Terms of Referen~ce

14. The Ex~ternial Reiew Panel was charged to conduct the review
~ '~punder~ the standard Terms of Reference for External Program Reviews of
the International Agriclya Research Centers, reviseadby TALat~its
31stfmeeting, inJune 1983 .In general -terms, the Panelwas toassessK the content, quality, impact, and value of the overall programhof CIAT, and to ex'amine whether the operations are being carr~iedouJtexcllne.ihdcae policies; and to acceptable standards of.
 

-~I
15. In pursut'of the above objectives, the Pnlwsto give. particular attention t. the; mandate of 'the Center, to therelevance,
scope and objectives~of itsK program and- buedget-,'and of-its fo rward-.planis~to6 the con tent-and quality of its, progrma , to the.,mpact andusefulness of its activities' as, well as to the''constraints on them..
Further~more, the Panel 
was to address specific questions put' forrdd
 
by members of the CGIAR, the Center, and TAC.
 
16. While the Panel was free to make any observations -or
reconmmendations itwished, because the report isits alone, itcould 
 ,not commit the CGIAR or TAC. to) any cons'equent action.
17. 
 The detailed T of Reference including the list of

specific qu~estions are appended inAnnex 1.
 

5. Preparations for the SecondExternal Program Review(EPR)
K ..........+++
+, ,+ +++:,::++a - ~+ ++ ~ :;;++1 .. -++{+ +!+?i ~ L?:7;+-< {++:7 K 53>+,+++++:+++++++
K5+K ++ + +
WKKf + ++ i ++P ++ei +++ :+++;++?a +;.+< - 7
-4 :++++ ++k ++++,+,++++.+,,... 

'K K3K+ K en 3a n +t+++~5 4eom- 4 + 

> I 
18. - -The +++ :+~b +:,+:+++, +,.,+:preparations for the Second Extenal Program Review'K~tK KKK3dK: ::4; ;:started inJune 1983 and were conducted inclose cooperation with the
 

+ + 

K 

I4KIDirector~General of CAT.i+T!p:++ VK 3 + < : 

-- ++ +; :++ 

+ 
; Details; ofteRve rgaK;++++ n h+: ; ++++4

K 
KeKK-> +++:+composition of the Panel ++ + ++ i++++~+ + + K++
5 (Annex 11) were K++ $K5-K++dicsussed anid ag'reed upon-by


4 , -+.'+ K3*7 4++
A K~KK TAC at its 31st meeting inJune 1983 and its 32nd meeting i'n October 
-'~ 1983. KZ ! ,{ + K+ +: 4 ; , KL,,Both CIAT and the TAC Secr'etar'iat pirovided theK Review KPanelk4K;KKKKKSKKAJYK3,K5 rK5 K-i 77 K; K. 7 K57 i1 <':-3j~K5'SK with a K4K - -4 .-K3K57KK Kii+:iii7;717' 77 7 comprehensive set of relevant-briefing735 documents which are
rat! ohs j~K~~4 E 4KK ;Ki.r~ for,: the seconK 
 $ 7+KK$--. :+ :7!77listed inAnnex 111. 


-

~1TAGDTAC.M/83/23
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19. The Pantel Chain'man was invited to attend the 10tr 
anniversary of CIAT in Octebr 1983, where he had an cpprWnQiy to 
discuss the scope of the Review and !elatd ra[ rs, W.i th memhbiers ol
 
CIAT's Board of Trustees ard the 11a"agyenant.
 

20. During tih 3?rd TAC mootntinc the Panel (hliran had further 
discussions 0n the Parne omliosiLi on and the Revie(w pro(iram with the 
Chairman of TAC ('IAT ;enagent, atrd TAC Secretariat. 

6. Review AceiviLies 

Novemher 19,133 hu Panl 
the ICTA bean and rice programs in Guatemala. The accompanying Panel 
member also visited the bean lirogram in WCet a Riva. 

21. li t. h irmai; aid one miemrber visited 

22. In January 1984 oie PUel memier iitid the inational 
cassava programs in lhi arild Indonesia. r Panel ,neiiber hadand Arioth 
discussions on C AT related r"search pr(ram, with pecialits of'

INRA, GERDAT, IEiVF aind I RAT ii M tpellir ,n d Utadelortpe.
 

23. Fro, 30 jauar to 3 Februariy 10,Tthe Reviewi,' Panel
 
attended the annual Internal Proqraimi Review a t CIAT. Following this
 
review the Panel sOL Up in two teais; 
one team vinSited in r'azil 
from 5-11 Februar'y 1984 the bean, rice, cassava. and tro-pical pastures 
programs of EMBRAPA: CPAC, CNPAF, and CPTPtF at rsi1ia, Goiaia and 
Salvador; ICA and IRGA at Campinas and Porto Alegre. The second team 
visited from 4-10 February 1984 ational proiri;rnis in Costa Rica (beans
of MAG, CNP, and ONS), Cuba (beans, cassava, rice, ard pastures of 
MINAG), and Mexico (beans, cassava, rice, arl pastures of JIIA). One 
Panel member visited IITA on 7-8 February for discussion ol CIAT--IITA 
collaboration in cassava research for Africa. 

24. During the week from 5-10 Marcii 
1984, prior to tire main
 
Review at;CIAT headquarters, the Panel split up again io two 
teams to
 
visit ICA and CIAT program activities in various regions of Colombia,
 
as well as ICA headquarters near Bogot. From 11-23 Marc the Panel
 
conducted the main phase of the External Program Review at CIAT
 
headquarters in Palmira. DetailL. of the entire program of Review
 
activities are prsented jn Annex IV. 

7. Tire Report 

25. On 23 March 1984, the Panel presented its collective 
findings and recommendations to CIAT and provided them with the draft 
report for their coiments. 



26. The Review Panel acce)tS so le respons ibil ity for thisreport, which does not commit in any way tihe sponsorinq anency , i e. 
the CGIAR/TAC. 

27. The report is structured in such a mariner as to reflect thePanel's findings with respect to the following key areas: 

- the Center's andate, its iterpret,iticr and its
research strategy, ds well is its s (icUS in COlOlbia 
(Chapter II); 

- an assessment of the relovari-e, iUalit.y and impact of
CIAT's coiiodity rsearch Iroyrumqi (Chapters IM -V);
 

- a review of the other comporlnents of CIAT's program andtheir interrelationships with te omimodity research 
programs (Chapters VII-X); 

- a review of CIAT's international cooperatinn with
 
national 
research progriris and institutions, with
 
other IARCs and advanced research institutions, and of
 
its Long Range Plan (Chapters XI and XII); and
 

- an overall assessment of the Center's achievements,
impact, and future plans (Chapter XIII).
 

28. 
 The Panel's report was subsequently presented by its
Chairman to TAC at its 34th meeting in June 1984 together with CIAT'sresponse to 
the report. TAC formulated its ccrmnents, which togetherwith the repo.-t and CIAT's comments were transnitted to the CGIAR forconsideration at 
its meeting in November 1984.
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CHAPTER II - MANDATE, STRATEGY, ORGANIZATION, AND MANAGEMENT 

1. 	 Introduction
 

29. In the Inid-1960s the Rockefeller and Ford Foundations 
collaborated to establish an international agricultural research 
center in Latin America. This resulted in an agreement signed by the 
Colombian Government and the Rockefeller Foundation on 12 May 1967, to 
create CIAT. The Center was officially decreed as a Colombian
 
institution on 4 November of the same year, and CIAT headquarter
 
facilities were dedicated on 12 October 1973. By that time it had
 
been brought under the aegis of the CGIAR system.
 

2. 	 Mandate and Interpretation
 

30. The original purposes of CIAT were defined as: "The Center
 
shall have the right and power:
 

a. 	 To carry out research on practical and theoretical
 
problems related to increased production of basic food
 
crops, both of plant and animal origin, especially in
 
the tropical lowlands.
 

b. 	 To train young technical people principally from South
 
and Central America, under the direction of a staff of
 
highly competent scientists.
 

c. 	 To help develop educational and research institutions
 
of the region by collaborating with national programs
 
and giving assistance whenever convenient and mutually
 
agreed upon.
 

d. 	 To distribute improved genetic materials, of plant or
 
animal origin, resulting from national or international
 
research programs where such materials can be utilized
 
in local improvement programs.
 

e. 	 To publish and disseminate the results of the research
 
of the Center.
 

f. 	 To establish and operate Zenter of Information and a
 
library that will supply information and data on
 
tropical agriculture for the use of the interested
 
scientists around the world.
 



g. 	To organize periodical conferences, forums and seminars 
on important problems related to tihe development of 
tropical ri(Alol ture. 

h. 	 To participate in such other actyiipies as may be 
relatea h, those l i ed above," .-" 

31. The or ruinail i ct-lders
ie rided I rr ie, institution 
serving tropical Ii 1a A',Neric, and thr, Crihbean. TV 

32. The d o30, Trustees evenioal , approved the fellowing
mandate for CIAT. a i or"of sev,,dl ,qrial tiral rse""ch centers
under the aeni, oft Lto CGIAVx: 

33. "To generate aand del iv ii 1h, o rdtior' with national andregional institutions, improved technoloqy which i 11 contribute toincreased production, product ivi ty and qua ity of specific foodcommodities, in the tropics, principally c intcies in tatin America andthe Caribbean, thereby endblint prondcers nid corsaIMers , especial ly
those with 1imi Led resoar aps, to increase the ir prhas inn rower and
 
improve their nutrition."
 

34. The Board further stated ir 1977, "'th CIA 	 progroms haveevolved to currently ernompass the fol lowinq responsibi 1itips: 

a. 	 Principal responsibilities for beans (Phaseolus 
v ar-is and related species) and cassava (MTi-nfhot 
escu enta); 

b. 	 Principal responsibilities for tropical 
pastures

(specific responsibilities for the acid, ir,frtile
soils of the American tropics); 

c. Regional responsibilities for rice (specific

responsibilities for the American tropics)." 

35. The Panel understands the evolutionary process which hasoccurred since the creation of Center,the cons iderirg the subsequentmove 	 into the CGIAR system in 1972 and the broad mandate originally 
given to the institution.
 

36. The Panel agrees with the Center's interpretaLion of itsmandate in terms of the four crops to be studied. It also accepts the 
principal regpansihility bein assumed for beans and cassava. With
regard to trop ical pastures, it is the Panel's understanding that the
Program interprets its mandate as applying globally to lowlands thein 

_I Act of the Foundation of the Centro Internacional de Agricultura
Tropical (CIAT), October, 1967.
 

From "CIAT as Origially Conceived and CIAT 
Today: Mandate,

Objectives and Achievements," L. Hardin, October, 1983.
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humid and subhumid tropics with acid and infertile soil,, hut having a 
specific responsibility to the American tropics. Th. Panel accepts 
this interpretation, but suggests it be discussed with ILCA, and it 
agrees that CIAT should not assume responsibility for all troicdl 
pasture species. 

37. CIAT should be colmended fo- its decision to chanoe the 
focus of its Animal Production Program by phasing out the Swine 
Program (1975-1979) and narrowing the Beef Program by t ains;Yiirming it 
into the Tropical Pastures Program. The 300 million hiotare, of acid 
savannas which the Tropical Pasture Program has concentrated on in 
Latin America warrant such attention because they hold uireat pntp',tial 
for expanded beef production if suitable pasture npenes cur he 
identified and developed.
 

38. The major program changes at CIAT can be summarized as 
follows:
 

Early lq70s Change from disciplinary to commodit-v-based, 
inter-disciplinary approach 

1975 Decentralization of training and conferences 
into commodity programs 

1975 Small Farm Systems Program functions 
redefined and transferred to commodity teams 

1976 Beef Program focus narrowed to tropical 
pastures, with major emphasis on acid, 
infertile soil regions of tropical America 

1979 Swine Unit phased out
 
1979 Creation of Seed Unit
 
1981 Broadening of Rice Program focus from 

irrigated lands to include favoreci upland 
environments 

1983 Acceleration in implementation of mandates 
for beans and cassava outside of Western 
Hemisphere.
 

3. Strategy 

39. The Center has developed a strategy which emphasizes
 
enhanced production on farms with limited resources and on
 
underutilized land areas. It focuses its programs predominantly on 
the American tropics and the commodities were selected for their 
importance to the region. It also recognizes that it represents only 
one segment of the agricultural research and development system, thus 
linkages with national research systems, basic research institutions
 
in developed and developing countries, and sister centers within the
 
CGIAR system are part of the strategy.
 

40. In recognition of the broader responsibilities assigned to 
CIAT by the CGIAR system for given commodities, the Center has 
difforentiatod its ropnnsihilities as: 
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Principal 

1. 
 Assemble, maintain and make available the world
 
germplasm collection.
 

2. 	 Conduct specialized, strategic research.
3. 	 Generate improved production technology components
and develop cooperative activities with, 

for, 
national
research systems in all regions in the developing worldwhere the commodity is important, and no sister CGIARcenter 
is assuminn regional responsibilities.


4. 	 Provide in-service training 
for professionals in the
specialized/strategic areas of research on a global
basis. 

5. 
 Provide specialized in-service and production-oriented

training for professionals 
from countries where no
other CGIAR center has regional responsibilities.
6. 
 Collect, process and disseminate information on 
the

commodity on 
a global basis.


7. 
 Backstop the activities of other institutions with

regional responsibilities for that commodity.
 

Regional
 

This category applies when a sister CGIAR center has
principal responsibility for a commodity, and in close
cooperation with that center, CIAT takes on 
selected
responsibilities, especially No. 3 and No. 5. 
Together with
national 
research systems it identifies principal production
constraints and, 
in close collaboration with the center
having responsibility, seeks to 
facilitdte such1activities
 as are required to overcome 
such 	constraints." 
-

41. CIAT has developed a sound strategy to 
implement the
mandate. 
It appropriately focusses upon the farmers with limited
 resources and the Center's role in the CGIAR system.
 

42. 
 The Panel 
is concerned by the interpretation in No. 3 that
CIAT will "develop cooperative activities with national research
systems in all 
regions in the developing world where the commodity is
important and no 
sister CGIAR center is assumirg regional
responsibilities" for a commodity for which CIAT has principal
responsibility. 
 It would be preferable to state, "an ,no sister CGIAR
center has been assigned regional responsibilities." 

- Confusionabo.' which center works with the national institutions on 	 in a countrya specific commodity must be avoided at 
all 
cost, and whenever
possible this linkage should be with the regie.ial 
center nearest to


the country.
 

/ "Objectives, Strategy and Mandate." 
Background Papers, Vol. 
1, 
External Program Review, CIAT, 1984.
Suggested change in wording is underlined.
 



""11~3. '"CIAT'appropriately states 'its interest: topdevelop lin~kages(~ :.4'1
bai eer institutions in the develoeandeeog 

d~'iis Je"Pnl'oe the, credible number of',existnpro'ejts
butis'notconincd
teselinags;~espcia~y ithdevlop~dcountrys'
 

K"institutions, have~been adequately e'xplored and implemenited .~The,'

'Panel' r&comnends'that CIATh urther explor~e thts par't or its strategy, '"Y 
.wi th,i'tTe ntent of increasing the ,amount of basic,,research conducted , 

' 

F11nsuppoirt of its programs 	
'' 

,, 

~44. Th' Center has achievedaaproper balanceIbetween conducting

.,research ad-ser'ing its 'other funcif6ns of training, conferences n
 

\.ii,workshops,.publication and distribution, and seed ,,evelopsen the
andA 

'program connes to devel~op'during the nx-e eri ilb
 

necssa ,t'rppon~tochngig
nedsand prio'rities'within the
 
reg 'ion. The Long Rnge.'Plan 'attempts to anticipate those changes~and
 

i~?~charts afuture cour~se. For'xample, the Panel believes there will be
 
SJC an'i ncreasi ngrdemandfor 

" 

theY Seed Unitf to assist national
 
~~'prgai zaionsbya n t'equtuppl ies of certain~new varieties

'w~~;.hich .are not adequiately produced by the nati'onal seed organizations.

.,hswill be particularly trewihnew tropical pastures va rieties
 
' developed for the acid savannas. .Thie 'role and adminis trative
 

a rneet.sfo the Seed Unit maynrIeed to be modified'as~it assumes 
future resjionsibilities for seddevelopmen~it inthe Latini"American'
 

1p,4. Legal .Status
 

1j~'4'5 - 'CIAT w~as originally incorporated under Colombia~n law and 
:~~~'granted certain rights-~and.,priVillegbs,(Decree.No. 301),,wiich assured
 

.1.1,~i'ts rights to 'operateasa quasi-;tinternatio'nal institution, It is now
 
* apparent steps sho'ul d'be 1take'n to4assure tru~e i,,nternati6onal .status.
 

"The Center 'is pres'ently de'veloping'a ~plan-to achieve such status by~an'
 
arrangement"'with the thre'co-sponsoris~o fthe CGIAR (FAO, UNDP, World . 

SBank) aid 'the Colomian~ Governmenlt. All'iavrties' appear, favorably,_.

Ilnclined, but, several factors have, del ayed progress., The present'

status is not,satisfactory for an organization of 'the nature of CIAT.' . 

46. The Panel, recommhends thtCIAT and its co-sponsors cniu
to 	pursue the attainmentof international status with vigor and 

5. :Organization, Adminilstration, Management 
 '"" 

47. CIAT headquarters islo,:ated i&Pa'mira.Comba Iti 
'< 	 Ysuppqrtedby three substations inColombia and substantial 'CIAT
 

"pcollaborative research 'programs at five Colombian'{ICA) stations. 

44'Some facilities have been added inrecent years, including the seed 

. 

U'iit!nd the communications support buildings th- IBM System 36 

4 	 144,4P 

http:rights-~and.,priVillegbs,(Decree.No
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computer, and an auditorium. There are no plans projected for major
facility additions in the future. 

48. The Panel was impressed hy the completeness of present
facilities and the modest uapinoch followed by managem(ent in
 
establi'hiniq fac li lifr at Ihi. snhst 5 (11 .
 

49. The Ceitr haan tniirooS [ot i at of TrsuIf collmposed of
18 members , four of whu strr,,',: ()ff cio rnd one , ',,ritus . Themembers have three-vear it'; an Ih t/ y ) re,(I)po intd only once. 
Three of aro d CMAPthe members rioflr,tti[,, the cnd the others are

selected by the Board i eolf. 
 hal'11e of memershi has changed over
the years to appropri toelv or iie the ix'oader mmidotIt for Asia andAfrica. The Boo hc onpresent (i ,I iemie r from each of those regions.
The Panel notes the Bo rd i' larqo r'liV'e tn othe)r IARCs and raises 
the ques t ion of rel af i ef fici ncy. 

50. The Proq ram 'oriiJ ttee of ,re Boa rd is th' vehicle by which

the Ceniter's pr'orjrams are evaluated annually. The Coriarittee is part

of the annual internal review process and the it formulates

appropriate policy recommendations for consideration with the
Executive Committee and ultimately the Board. This process appears tobe very effective. It has led th center to make ma;or changes in

policy and pr'ogram, such as those with beef, swine, 
 training, upland
 
rice, and decentralization.
 

51. The Director General 
is assisted by the Directors for Crops
Research, for Resources Research arid International Cooperation, and
for Finance and Administration who have staff responsibilities as well 
as direct supervisory dities for the research and administrative 
functions of the Center. 
 The research programs are each led by a

Coordinator who works closely with senior staff 
in the program to

achieve planning, implementation, evaluation, and dissemination of 
results. The organization structure of CIAT is presented in Figure 1.
 

52. The Parrel 
is generally satisfied with the organizational

structure with a few reservations. The division of responsibilities

between the Directors of Crops Research and of Resources Research and

International Cooperation is not clearv delineated and appears 
to be
 
confusing to the scientific staff at times and also to those who
 
cooperate with the Center. The Panel recommends that CIAT management

reconsider the divil ion of responsibiiities assigneo these two
to 

positions.
 

53. The administrative style operating at top levels of
 
management at CIAT is collaborative. The Director General meets
 
regularly with the Directors and his assistant to discuss Center-wide
 
policies and programs. All members of this administrative group arebroadly knowledgeable on the programs of the Center ard are capable of 
responding to concerns 
beyond the limits of their defined
 
responsibilities. 
 They appear strongly committed to the total program
 
of the Center and its mandate.
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54. Th ,TManagement 'Review of CIAT 'was conducted concurrently

wihtePormRvewadtetopnl collaborated on questions
of managemjent. The...Panbl" is .generally 'in support of, thefrecommendations made by the1'Management'Review Panel.' It stronglyconcurs with~their recommendations concerning the' administrative 
function.
 

55. At the time of the Review there were 56 man-years bU~d'~ 
for international staff on' minimum net 'core and 17 on extra-core6.-

These figures are planned ,to"increase to 64 and 29 in1985 and .to 73.
 
and 24 in1990 for the minimum'requiremnents. These projections
 
growth: of the Center's" programs, and this trend appears realistic in
 
'view'of"'anticipated'levels of' funding inthe CGIAR system. 
 The

inclusion of, 'an "optimum" core requirement has allowed staff to planfor long-termi program: needs should the funding' s-Ituation become 
m~ore optimistic.'More specific man'powe'r assessmnents appear in~ 
Chapters III, IV, V, VI, and XI.' 

56. Recruitment of international staff isthe, responsibility of

the appropriate Director, as aline responsibility delegated by the

'Director General. The Director appoints a conmmittee of three

principal staff, always incluiding' the appropriate program coordinator,,

<to advise' and assist him',in the process. The Director advertises the
 

'0H ',, .J-
position and candidate': ai'e"screened, with assistance of the
~ -? : s, ,, , <,''> ; ' ',.

", i !? i i!{:~:i!;4'y, !, !: ! 6' 
S ? ', VK , ;i~' ? t ! ' : '"''0,!!:
 

A' 	 ~2 V - 's'"'!' ) L ' ! , ' ' > , :': i :! ,i ! !!'!! >i! :i:ii !i;S 'i > iL'57..'' , !i 'i ;i :; ! , i ! i~/ !,!:i Li i ~i!: 	 :!The Ceniter utilizes post-doctoral fellows'effectively inits"
 
. ! ; i ?i!:.: IL IIi~~i i '/ .;! , i~i !; .i1 ! '/ ; i !i '! .;,i,i i !i S i~?~i'i
i~i" 	!:! ) ( 
programs.,.It has a'stated sabbatic leave ppoli'cy2but the Panel' is'~I !i!:' 


concerned that 'frequency'of s'uch leaves"7appears'low' (seven 'during the
last five 'yea,-period). The Pan'elre'commends that CIAT develop a*plan

"to 	 schedu~le sabbati leaves on a rglrbss 

'58.': CAT submnits''a bie'nnial budget proposal to"teCIA hc

inicludes projections for .the subsequent biennium.' The donor mjembers'
 

'~ ~ of the CGIAR providea'funds onan'annual b'asis for the Cente'e~s 
core.
 
op'erations and for capital expenditure. ~A member of the Group has the 
 ~prerogative to support certain components of core operations and of,
capital 're'quirements, adnot'others.J'This causes adifferentiation
between restricted and unrestricted core funding. '.'
 

59. CIAT also has a number of extra'-core special projects
jointly with specific national programs and donors. CT 'Thas utilized 
this type of project very effectively to develop itF~ouitreach.'"responsibilities ina number of'countries 'for whic', 'present budgets'''

'would nrot have allo'wed'development. The Panel cuimends'CIAT'for this'

imaginative approach and encourages it'
to continiiie its growth as long.
 

1/ 	 For definitions of 'optimum", "minimum", and "minimum net" core,
positions, refer to "Summary Modifications to Long Range Plan',"
CIAT, January 1984, p.,2
 

i 

http:programs.,.It


as the proiects acr evalun pd careful ly for approptriatiss tio dIAT'smandate and do not adversely affect the balance of c(on! programs. 

60. The Center's approved budget for 1984 in shown in Table 1,along with comparative figures for 1980, 1981, 19HI and 1983. There
has been an obvious level linq off in budget growtI in recent years. Infact, when comspared with the 1980) budget., it shows a reduction in excess of one iillion dollars (HS). Thiq is a rtflecLien of the
funding available to the ClNAR. This is closely lined to the manpower growth reduct i oo i the Summary, Modificaions to Long Range
Plan (January 1984). 

6. Recommlendat.ions 

61. The Panel recomtiterds that CIAT further exPlore ith statedresponsibility for developing 1inkaoes wi th basic research
institLtions in the developed countries, with the irttent of increasing
the dit nt of basic reCsearoch con ucted in sptp)ort, Ot itofpW'(,,r0as. 

62. The Panel recommends that CIAT and its co-sponsors continueto p,.rsu the attaint. of-loteonattortal stiatuq, with vin(or and 
dispatch. 

63. The Panel rucontmernws that CIAT jt,,uoroent reconsider the
division of "esponsib-lt- -ssigood t,) the Directors of Crops
Research and of Resources Research and Intocornational Conperation. 

64. The Panel reconmends that. CTAT devel O, a plan to schedulesabbatic leaves for senior st-aff on a regular basis. 
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TABLE I: CIAT BUDGETS AND FUNDIIG, 1980-1984 1/ 
(USS X 1,000 T) 

1980 1981 1982 1983 
 1984
 

Board Approved 21,317 21,834 19,924
21,566 21,379 


Baseline N/A 21,834
N/A 21,379 19,924 
Incl. Fonward List N/A N/A 22,028 24,576 21,444 

At Bottom of FalIback N/A N/A N/A 20,416 18,946 

TAC Rec/CG A r,'oved 

Single Figure 20,639 21,231 N/A N/A N/A
 

Top of Bracket 
 N/A N/A 22,028 20,829 20,336
 

Bottom of Bracket N/A N/A 21,209 19,931 19,411
 

Emergency Fallback - 20,085 - _ 

Actual Funding 20,624 19,990 19,967 19,051 19,324 3/
 

1_/ Exclusive of special projects transferred to core
 

In constant 1983 dollars
 

Inflation factors used:
 

1980 - 1981 15.5
 

1981 - 1982 12.8
 

1982 - 1983 10.0
 

1983 - 1984 3.5 (current estimate budget request and 

approval based on 8.5%)
 

Current estimate
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"CHAPTER III PROGRAM <1;-BEAN 


'21 .Background and ObJectives 

vj.y1. Backgro~und 

65 QCIAThas'worldwide responsibilities within 'the CGIAR System
fo th'mrvmn o~en(Phaseolus yulgaris))production. Beans 
ar:the most important. gr'ain jegume for'dirc human consumption in 
th'world' The crop is'very,',mportantas a source .Af protein for the
'rural and urbanopoor inLatinAmerica, its center of origin, and in
 

S East Africa,:where a large amount of genetic variability' has

developed. Itispredominantly grown by small farmers as 'acash crop~


Sand for staple food ina widerange'.of cropping systems and ina large

Z",.; number of edaphoclimatic zones to whi'ch'the crop isspecifically 

S~"adapted. A large proportion'.is intercropped with maize, and it is' 
mo"~isti1y brown on poor soils of difficult'iaccess. ""~ 

66 InBrzl excad eta America, beans constitute 
between 10-30% of dietary protein.' In these countries and in East' 

Africa beans are'the main source 'of noncereal protein, because they,
are geeal h otiepniefr of protein. Incountri's such 
as Rwanda 'and Burundi, people de'rive more protein from beans alo6ne 


S' than frm all animall products combined. Static yields, and highly' 
.I 

variable output and price, createa critical problem to'millions of
small farmers and poor urban consumers.
 

67. In'some countries,' such as Guatemala, Costa Rica, Nicaragua,.

and Cuba, the decline inproduction has halted. Guatemala, which had

been an importing country, has begun to have an occassional small
 
surplus for export as a result of the technology generated by CIAT in
 
'cooperation with the national institution, 'ICTA. . However, in Latin 
America and Africa as a whole, per' capita consumption isstill less 
than it was some years ago. In Brazil' it. has decreased from 26 to 22 
kg, thus further aggravatingothe problems of the poor. ' Brazil has an 
average production of. 2.4 million tons, yet the yield per unit area is.still decreasing. Under pr"essuire from suigar cane and soybeans, beans
 
are increasingly grown. on poorer soils inthe south of that country.

Furthermore, beans are not favored in a'reas growing soybeans be' ause
 
both soybeans and beans are' hosts'of bean golden mosaic viri"s. As
 
bea'ns move to marginalland, soil-related constraints , such as soilacidity 'and 'associated lack. of phosphorus availability, aluminum 
toxicity, and the inherent low capacity of beans for nitrogen'

fixation, become more important. 

68 Beans suffer from diseases, pests, and climatic and edaphic
 
Kconstraints which result invery low and unstable yields (500-600


kg/hectare). Beans are among the most susceptible of the world's
 
.
:crops to diseases Bean common mosaic virus, bean rust, anthracnose,
 

http:proportion'.is
http:widerange'.of
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angular lea'f'spot,,common bacterial bllit, halo, bl;Ight, and bean
goldn~msaicvi rus, can each cause 
losses as' high /as 80-100% on '''sisceptible''varieti es. Similar losses can be caus' d' by, i~isect pests ''' such as 'leafhoppersand pod weevils, although insec~ts 
ar-e ge nerally

7N considered~less:Lof a 
problem in~bpans than are' diseases. 

' 
7 

4N 69K' Mst varieties'have an undesiable pla'nt typie arnd have 	 podsin conta'ct':with the'soil at maturity, l'eadinig to increased di 'sease andcrop 	jps: Many bush habit types have'early and'intense flowering
characteristics that cotiuet 
ildisaiiy Added to all
these constiraints are locali
--- ' 	 consumer: preferences, such as seed taste,seed',color, and seed size.
 

N70. Recently SOUrcesof resistance have become available to
breeders,4as a result of the cooperation" of the CIAT Bean Program with
national bean Programs of increased strength. This hNa~s
'resulted in
more 	resitant germplasm and varieties. , ' ' 

71. The goal of the Bean Program isto in'crease beani yields in
collaboration with national research efforts a'id'. 	 tostabilize-,production at increased levels," by conducting 'rescarch on'the
principal constraints 'inthe Western Hemisphere and Africa.' The Panel
interprets this as 
mieaning that CIAT, with apropriate research, can
develop new technology which, inconjunction with the work of national
:'programs, will lead to' increased yield. 

obect~ves4"'e
72. he secifc 


"1'to develop, incoilaboration,wjth national research

institutionsi-improved technology for common beans,
particularly germplasm providing higher and more stable
yields, 'wh'ich will lead it'lncreased national'
 

'produtionand 
 prboductiyvity inthose Western Hernicphere

countries where: tecois 'an important food source,
 

2) 	to assist inachieving the same objectives inother
regions, particularlyEastern Africa, through
institutional arrangements, inwhich CIAT 
can provide an
input and allow advantages. to be taken of work done in

Latin"'America;
 

3) 	to' selectiely strengthen existing national bean''

research programs through training 'and the

establishment of a bean research network of
collaborating professional scientists" (CIAT inthe

1980s). 	 ".~ 

1.2. 	Research Strategy''
 

73. The primary focusin germplasm improvement has been on
breeding for important disease and inseLt resisfance or tolerance ina
 
'N range of selected commercial grain types.' 'The Pr'6bram considers that
this emphasis should continue throughout the 180s and diminish as
 



national programs increge tesearih in this It will hen bearea. 
possible for fIAT to give incres, attpqt:m to povidhv mTor'e table 
resistance sources and qttdyinq di ie epideminloygy. "In ddition, 
the Program has i nc'ea'd a oenti o !to inll (U(kiTi Tt ohrh yrtp Iatm 
characteristics. These include nitarogo fiation and drought
tolerance and some qoil-r, led con rt t' , Iaiculrly low 
phosphorns availahility " (KAT i eto19F'' I.Tu,, Ap Prngract is 
placing more emphasis onI re't,:irch to ris(- the yi,-ld potent ial of 
improved varietie , ,n ohi ti 'An whichi A.i 'tW O T ,vTr~ time. 

74. The Panel .ndnrsp fh ,!& b jectiv-. and 'iT''Te,(d5 that a
 
larger effort should hie nivoi to treed tor i ihar .'il i fp-tential
 
under higher inpits f rI h,' f ,11TT'(inj r, ( ns:
 

i , ,he obi ec ivt,t o tach t.'i o hiqhc .' i're d stability is 
being achieved t rough the re I ', r. vari e i (,s w th r esitanc,? to
 
several of the main dispase, . [iT Ti Ti' tin ri sk f i t ;.;ill allow
 
small farmers to grow 'iqhyl-yi di vari:.tieas at in,:ra;ed agronoT ic
 
input levels.
 

P ) Many sma 1 to roers have a flex ihl e a tt i tude when 
managing their enterprise. If the input/output relationship is 
favorable, they do not itate to use highter input lees to optimize
profits. For instance, the small bean firmers of Southern Colombia 
use fungicides, insecticides, and fertilizers, and change varieties 
and other technol ogy if they cons i der it profi tahl e to do so. 
Simi 1arl , , the sma 11 ean farmers of Gua tema 1a, when given Othe 
possibility to grow high-i rput hut aIsr highly prof i tahle vegetable 
crops, have changed part of their land use to these crile by applying 
an intensive technology of which they were previously tn(ware, er 
considered too risky. 

are p1:so 
technology. It is imperative to enable the ever increasin numbers of 
urban poor to buy cheap good quality food. This is possihle through 

3) Consumers a potent ial bereficiai Ps of new bean 

cost-reducing technology. This objective could attained by 
increasing yield capacity to allow the small farmer to have a 
sufficient profit while lowering the price of the product for the 
consumers and stimulating bean production by medium and latge farmers. 

4) The Bean Program has relative advanta wn iT breeding 
for high yield potential: the critica l mass of sciertists; a large 
amount of genetic variabilit/; the necessary facilities; and good 
international connections. 

2. Program Activities 

2. 1. Ge rmlam 

75. The bean germplasin collection comprises 33,290 accessions of 
the four cultivated species Phaseolus vulgaris, P. lunatus, P. 
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coccineus, and P. acutifolius, and 10 wild orncultivat,, ' wipetis.

About 29,000 of th-cu-t-i-viled accessio 
 aie P. vulgrib. Thin is animpressive and a very important collection. Tttt PTi'1 

((mli np'td, the
Bean Program for asseiibli i' and utilizinq collo Thethi a ion. 

Prog ram1sees lit need fn- further Ml(:u"msionrt ' . lwth for
lMRl the

definition of an approrriate deh': riptor 
1 .t ftr tlho oiltnt 
includinq th,. d .,ol i r i ini iii 'u 1 i,t.i 

76. Although the ,l] o t i on i . 1 iiI od 'oi , the Pr elr,am

considers that mor opuhasis Ild iw he ion. 
 to malithtarce,

classificat ion, documettinri, Arid vvhIla i 1. T1he f1( i Ii es fnr

maintenance are not adequat,. rh drying faci lit i (an tP c1 ss 
 a
small amount of sampls (6 ti etot ' )ind only 3000 s mpl ,', can he
 
convenientlyeto ' at
s ed i, C Ab tit / ' I:l call hestored at C-.P Buaui, of MA ua liPfl gO1 cilitia- onlyhalf of the collection cin be Pvdluatd for hi ih'uiC]P-t et0 , 

77. Althouih C! T-Palrniri has a po ttulrar in,, q ,lasshousefor 
treated seeds from unleto Sies whicht have di,",ano prohl ,i-., 'uch asbacterial wilt and virus diqeases such as bean souftlt ern mosaic virusand bean iild mosaic virus, plants are only vi sualv inspected.

However, a Seed Health [Mabhatory has been croiaed within the GRU
which will uti 
 ize EL1i A testing methods, enabling more rel iable 
detection of disease. 
 These disoa s. ire only , foind in ;trte ial from 
Puerto Rica arid fr'o Furopca i 0nd Afri(.Iin ,itries. 

78. Currently alenut tO breeding lines rrop Africa can be
cleared per' year for us at CIAT through USDA (Presser, Washington)

acting as a third countr quarantire. To further increase the
availability of African ri.terials and make 
 quarantined gerniplasm from
the gene bank available, prel irinary consul tations have begun withUSDA, Pullman, Washington. Contacts have also been indo with Kew(U.K.), and Wagenitigen (Netheri.ads) concerning the possibility of

using these irtitutinrq for third country quarantine.
 

79. The Panel recorrmends that a stlution be found as rapidly as

possible to allow any- ncessary movement 
 of seeds from high risk to
low risk arrpes and fromui Africa in orter to impleliernt fully the East
African bean breeding projct ahd to allow the possibility of 
evaluating the whole ol 1eIction. 

80. CIAT is abl to evaluate routinely 16,500 accessions every
time a new character i sought. The remaiing half of the col1ection
 
is held in quarantine and is unavailable.
 

81. It in planned to double thre present cold storage facilities,
but even that iv clearly insufficient. The current tequirement of theColombian Government to save energy by requiring CIAT to reduce the 
expenditur of energy by 10 in an additional constraint to Le 
resol ved. 

82. For reasons of security, an agreement with CENARGENE-BRAPA 
(rasilia, Brazil) is tN be signed which will allow a duplicate oF 
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each accession in the collection to be stored in that insit tuti,' 
S whichi has good cold storage' facilities. The Panel supports ClAT's 

t2 moves. to ensure the safety of the collection by storage of duplicate " 

'Ssamples throuigh rrangemeints-~similar to~those pending with 


83. j Through a special, project, the 'lima [bean-collection isto be 
mltled'and documented.

~2.2. Plant Breedihig
 

84. Inview of the large number of constraints to which 'the crop 
issubjected, a major~effort has. been made to i ncorporate resistance 
to diseases and pests, and tolei-ance to drought stress and acid soils,
 

S into different plant types. This isresulting inincreased yield

br-eeding lines
stability. Many desirable characteristics exist in' 


and/or 'varieties released in coll1aboration wi th national programs . 
to. decentralize the breeding program by.
 

strength'ening6 national programsnal' progr<, or77!;{ throuzgh trainiqd ,, as and increasingerplsmthe
 
The strategy now is. 


deelpe !iry-nti TdAi{T wel., 

number of outposted staff. This staff will. help national" scientists
 
to developvarieties adapted to the local conditions.
 

85. EsLablishment and maintenance of an international bean
 
resarc~ietwrk s the basis for the'interchange -fmat-rials' and
 

,informatior'among national programs 'and between CIAT 'and national
 

~&	86.. The principal means of international ditiuinof
 
suiperior germplasm was originally the, Internacional Bean Yield and
 

AdatatonNursery (IBYAN). The IBYAN tr-ials take" into'account local
 
consumer, preferences and agronomic requirements.~ Experimental lines,
 

accessions, and check entries are 'cipared." The objective is'to
 

identify superior ma'terial. In'ths way,' varieties' dev'eloped inone
 
- 'country have been adopted inanother. ; 

~87. As national programs become strengthened, other network
 '' 

nurseries inaddition 'to'. IBYAN have been deveoped such as the
 
Preliminary Yield Trials (EP), First Uniform Nursery (VEF.),'
 
International Bean Rus't Nursery (IBRN), International Web Blight
 

Nursery (VIM), International 'Anthracnose Nursery (IBAN), International'
 

-International High Temperature Nursery. "he next step has been to
 
send outIsegregating material and parental lines as national programs
 
strengthen further.Ii e t ng ,
 

.. 	~~'o 88n r h Thev-enetworks,n a o t d which are supported. ... 'by outposted. . . staff,, . .+visits" .. . ... .... 
- :....: 
of CIAT-Palmira staff, staff training, workshops and meetings, have . 

< , .. ... n t e ... 	 <
 

/ '<- c 8 at7:. : a~ n l r g a srb c m s r n te e ' te e wo k : . 7r: ;:37!7
bean research community in Latin America
created an international ee d
IBANhae 


Pr ] mn r i dT~ EP);. tU- the humanand physical-'
which uses asefficientlyYJ ~lS as possible ! allf o. Nursek.; VEjV ,
 

7resources of' the network. This model' isalso being' developed in
 
Africa.' This enabled the national programs to releanse more than 40
 
varieties, each one of them combining the resistance to several
 

5-i 

http:further.Ii
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diseases, thus' helpinig to achieve the stability objective inthese 
r countries. Resistance ta rust, anthracnose, bean common Mosaic viu,bean 'goldernmo*s-ajc virus, common bacterial blight, halo blight, webbIght, -and-pets such as--leafhoppers, -storage-pests,-bo-a-f'odWei,-liI--pe 


bean fly have been, identIified and incorporated into,some
 

89e T;ere isstill lage amount ofwork to be done inthis89. Thre a is.sarfield. New sources of'resistance have to be found or incor'porated,
and,,in some cases, the resistance withi'n Phaseolus vulgaris isnot 1 
Agronomyof Gembloux (Belgium) and,-'.ith the University of California,

'.0 Riverside, interspecific crosses and multiple crosses with P.coccineus and P.acutifolius' have been made and F to F'and back~ross'maeilis beiTng grownwith the expectation of it~cre sg the
variability of P.vul4gris.' 
 Inaddition to the usual difficulties of1
vinterspecific hybridization, a particular difficulty in P vul aris isthe small size of the chromosomes which result ina very,sma llnumr ler,of recombinations..
 

90 . The Panel commends the work done by CIAT inbreeding forresistance to the major pests and diseases and also CIAT's"

collaboration with developed country institutionsin this field.'
 

91 . ,'Phqtoperiod sensitivity has limited the movement ofP germplasm to'high latitudes.. Research on photoperiod insensitivity,
temperature adaptation,' and.their interaction has allowe'd a clearunderstanding of their effect's on 
' 

bean 'growth. Thi~s understa'nding has
 
* '~*decreased restriction'of movemrent of germplasm'between some regions,'


increasing the possibilities of'the breeding'work." 
 '~ 

92.' Breeding for other constraints such as for increasednitrogen fixation has cortinued in an' indirect way, using 'Rhizobiumstrains selected by the umicrobiologist who left CIAT three years ago
and which are maintained by a research assistant. The present

situation. isnosaifcoyiviwothimotneo
in bean jproduction. h ae rewo im thtsrn effirt 

izbu 
bmd
tfill the vacant position of T~ie ricroblologist and, in 'thebemd 

,meantime,'ways be found to fur ner share the services of the'
microbiologist of the Tropic''~Pastures Program.
 

93. Some advances' haytbeen made inidentilying high-yielding
plant types which show real' promise for increasing yield potential.
As discussed under research strategy, the Panel~has recommended that
greater effort be devoted to breeding for' high yield potential.
 

94. For this research the collaboration of~a plant p~hysiologistwill be required, thus the Panel 'recommends every effor~t be made. byCIAT to ensure that the plant phy-siTologist position be filled. 

of snap or green beans, which itconsiders to be important. The Panel 
isnot aware of data to support this assumption., 'Therefore, the Panel95.; The ean Programhas begun mitd'efo'ln the breeding+'A
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recom;lends that a stud) on the importanc of ua bean ihuld be made 
befo-- 1- mi tlelt is made to a lng-tormn pro;ral. 

96. Breeding worl done in Colombia is at CNAT-Palmira which 
concentrates mainly on cros'ing, plant architectur,, rust, and BCMV
 
resistance; at toh ll ihao subation 
on toleranco to low soil
 
fertility conditions and some dieos;, in Popayan (under medium
 
altitude) on resistance to diseases prevalent under thome conditions;
and in collaboration with ICA, at the ICA epeiIental stations of La 
Selva (20fl m) and Ohonuco, Nariu (700 m) under low telllleratlre 
cnnditious. Breeding is now incre,',i rugly done in collahoration with 
national institutions in ,many arties of Latin America. 

1.3. Plant Pro'tectiol 

2.3.!. ll nt Diseases 

97. Work in bea pathology ht focused on breeding for 
resistance to the more important diwases and on integrated control. 
Three viral, two bacterial, and four funu.,l di seases in bean have been 
emphasized in breeding for imsisLance. 

98. Bean common mri , virus (BCtV ) continoes to be the most,
 
important viral pathogen. The existence of strains capable of
 
inducinq a hypersensitive roerosis constitutes a potential threat.
 
Studying the epidemiology of bean southern mosaic virus (BSMV), has 
been difficult due to the syiptomless-t-iild reactin and the lack of 
a highly specific antiserum. Both BSMV ard BCMV are seed-transmitted. 
Bean golden mosaic vrus occurs ir many countries in the rearion. High
levels of resistance arp availabl in black bear,- and are beiqg sought
in other color groups. 

99. The more prevalent fungal diseases studied cc.r antthracnose,

angular leaf spot, rust, and web Miigh t. Some of the less widespread,

but locally important, are Ascochjta leaf spot in the Andein znne, 
round leaf spot in the highl arnds of Mexico, and downy Mildew causing 
severe damage in Mcixic and Costa Rica. Web blight ma ogl went 
strategies have been developed. They include the use of mulch created
by weeds, previously killed by herbicides, in additinn to application
of the fungicid, BeoMy]. Rice hulls and fungicide alno diminish the 
inoculum levels. Rotation witth a nonletuminous cr)p (maize) or fal-low 
also reduces dise se. High plant deuisity generally is crnducive to 
high levels of di,;ease pressure. 

100. There is wide pathogenic variation in the anthracnose fungus
from one area to another in Latin America. Work on this subiect has 
been developed in a collaborative project with IVT (btherands). Most 
anthracnose-resi stant ma terial s (tested under both greeihous, and 
field conditions) hive been grouped in the Irternational Bean 
Anthracnose Test (IBAT). 

101. With Ascoch a leaf spot, monoculture and intercropping with 
maize caused no s IfTcant differences in disease severity, except in 
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highly susceptible lnes Progeny from interspecific crosses of

Phaseold's spp.>pr6vide encouraging results for: resistance to 
common
Fac erial blight. The incidence and svrt fhl lgti


__,,__..._suscepti ble-_cul--v !'swas.-- greater- in-monocul ture -than, when-Zl sevrit ofhl
intercropped with~waiz e.. lgti
High plant density also increased disease
 

* 2.'3.2. Insects
 

102;. The Bean Program has an active breeding programi for insect
resistance. The main pests identi'fied include the whitefly, the
vector 6fBCMV, leafhopper Empoasca, A in, Heliothis pod borers,

slugs,' leaf feeding beetles, bruchids Aic eanfly and
sti nkbugs. The detrimental effect of these pests, and their biology

and control, have been investigated and breeding projects f

resistance have been commenced. 

r
 
'' 

2.4. Microbiology
 

103. From 1977 to 1981 amicrobiologist worked inthe Bean
Program. Rhizobium'strains were selected which effectively nodi 
3ted
 
with beans and were highly tolerant to acid soils. Itwas found that
later-maturing beans fixed more 
nitrogen suggesting that the

carbohydrate'supply was the key to 
increase nitrogen fixation.

Screening methodologies in segregating populations under greenhouse

conditions and field evaluation methods involving addition of

molybdenum, lime, and peat were.developed. High nodulation and
 
anthracnose resistance were combined.
 

.*.104. The Program iscontinuing to select for~ high nitrogen

S;.i fixation ability, by inoculating with some of.the selected strains and
looking indirectly for vigorous plants under low fertility and acid
 

soil conduted und erhe 
 shownin the plant breeding section, the
4 cd d 
d h conditions is not satisfactory for a Center
which' must have a'high standard. of research; inthe absence of a
microbiologist the Rhizobium strains may get lost, and new strains and
 
methodologies have To be-identified.
 

i~05;.' Research i lnt nutri(tion is mainly insupport of breeding 
 :'
 

for tolerance to moderately acid soils, low in phosphorus content.

'Fetilzerresarc ismostly confined to on-farm trials. 
 Selection
 

of segregating breeding populations is compared under high and low
~~fril ity in QuilIi chao and Popayan.,
 

106. The Panel considers that research on pho5phorus is needed to
understand better the balance between vegetative g'owth and seed set. 


1In order 'to work with the breeding under higher input

levels, or under unstressed nutritional conditions, extra support from
 
a plant nutritionist/soil scientist is needed.' The Bean Program is'
looking at present for a post-doctoral fellow in soil science to
 

4 



;n'on ,s ~oientn Brzil 
-~strengthen the' re'search of ,the soiliscienit ttqe in-rail
 
whose,w4ork loda iio ~f onily. part-time,
cetist allo ws or 

'p, resea6rch' oh solsc~inice A,.~ 4 7 
a,,.,: ,4:,' 

;% microbiol6gi'st0to 6e app6inted'have some soil scieetraining to help

intheIelucidai~fsm f h plant nutrition problems 'until itis
 

rpossible~t',recit a soil scientist.,,
 

2.6. Agqon6my and 0n-Farm Resea rch
 

,Mc.tagronomic research on beans islocation-specific and is
 
Sbest conducted by national programs. The agronomy research of CIAT
 

consists mainly of on-farm research with a farming systems perspective

e(OFR/FSP).
Thereare three principal linked objectives:
 

a)The feedback of information to breeding programs on the
 
Performance of new technologies, especially varieties, infarmer's
 

Sexisting cropping' systems.
 

b)The adaptation of methodologies for on-farm research to
 
cropping systems which intlude beans," for use in training.
 

0
c"The training of national program scientists inthiese
 
methodologies." This, isaimed at strengthening bean national programs

with' subsequent feedback information to CIAT's network.
 

110. "Afourth objective isexperted gradually to increase ini
 
importance, .namely thesupport of national program scientist
 
conducting on-farmiresearch in areas where beans are an important
 
cro'p,'through the fo'rumationofa network, initially inLatin America. "~ 
(Internal Program Review,'1983)., " ' : 

~111U". Due 'to the'variability of'ecological conditions where beans
 
are gro6wn and, the restricted adaptability o6f b'ean 'varieties, trials i~n
 
numerous locations'- are necessary for the initial screening of
 
gernmplasm. The cho'ice made by th'e BeanProgram to use on-farm trials
 
for that purpose was opportune andeconomical.
 

112. The selection of the collaboratiVe farms was done after "' 

brief and limited surveys in'two'diverse regions' in*the south of 
 ' ' ' 

Colombia. " Sullsequently 'trials. have been made of varieties:and new 
lines,'and also of agronomic practices (different fertilizer levels,
plant density, maize varieties where climbing beans'were cultivated in4

etc.).' nntercropping, 


113. These surveys gave a statistical description of'the current
 
bean practices, showing a surprisingly high percentage of farmers
 
using chemical ferti'l~zers, fungicides, and insecticides. But limited
 
attempt was made to understand the place of beans inthe complete

system of each farm (which would haverequired observations on labor
 

~.inputs,'rotations, other agricultural and non-agricultural family
 
'' ' em 14(. :' ']~ 

'4'.................; :;< ::;";,
 



...	a or_ to do, at least, a provisional grouping of farms 
fousdon en production. 

T e:on;'farm trials' have been giving"vauablefeedbak t'othe
.<-abreeders~and~ha'vejbe~en useful afor the first 'onfarm short, intensive
~"":'cou~rse (1984). The 	 id'itial
also allowed an technical and economic'
evaluationof~ew beantechnologies. 
However, the high. profitability


~ofrthese technologies,,calculated after neyear (1983), should havebee~nepee moecu~osy due'to the particular conditions of 
the 'collaborating farmers, who had guidance from research workers and
had 'some "insurance"' against the 'risk of ,failure.
 

115..,aIn order to analyze 'the future direction' of OFR in~the CIAT 
Bean Program, a workshop was held in 1983at dAT. Oneofthe
 
conclusions was that it doubted' if the two first goals couldbe
 

" simultaneouly achieved with the current humanresources (one
agronomist and 0.4 economist), whichis very low relatie:to other
IARd's.' Therefore, the workshop suggested, "the progr'am1sh'ould take a
decision whether one or both goals to 
be given priority." It also
 
recognized that at present, "the CIAT OR Program is probably more

readily prepared to offeru
training with an on-farm germplasm testing
fcus.than,whole farm 	 This isOR training." interpreted by the Panel 

abeen more 'readily prepared to fulfill objective (a), and partially, 

116. The Panel agrees with this conclusion. In developing 
 "s. 
countries, national institutions are not adequately aware 
of existing
farming systems. However," to provide adequate training in'OFR/FSP,
1 
CIAT must first acquire more experience with a 'range of methodologies
which can be compared (See Chapter XI). The Panel believes CIAT hasnot~adequately clarified its objectives in carrying out on-farm 
trials.
 

2'7. Economics
 

,117. The small economics teamn, comprised of one senior staff and,
two assistants,.has' divided its time more or less equally between work
related to on-farm research '(mentioned previously) and specific

research on different topics.	 

' 

118. Preliminary' macroeconomic studies have been made on beans'in
Latin America, studying produc'tion, con'sumption, prices,"-international

exchanges, agricultural policies, and the world.'bean market.
 

119. A study. on bean consumption inCali and Medellin, Colombia,
~' . carried out without direct participation. of 'Colombian institutions,
documented the. degree of complexity, of consumer preferences and gave

information on the possible price movements of the different bean
types as a function of supply. This information will be useful inthe
ex-ante 'economic evaluation of the transfer of technology 'to bean
 
producers.
 

JJS 



120. Such ecenomi( studies and cet inuing interchane muong
researchers has resulted in a critical aialysis on the relalion'hips
among research, technology, an( different soc ial !r,'mps of bean
 
growers, in particular ,mall farmprs. IhP Panel 
 is of the opinionthat this type of critical rpfiertikn can be of couiderablo
importance in the orientat.ion ol re,.(arch progr, m .s 

3. Staff c rd FK(i ties 

121. At presont ther( ' c.rior ciontists; core positlions:one entoimologist who worK 90of hofis in a, iilrdiriator, hlirie plant
breeders, one patholudini onu v iolnoir rip lk((illis i i' Br,'il, 
one agronomist in int 00ional ,rriplasm, or' ,mroomi;t in cropping
systems, and one ,connninit tv",Iv,,. O1 of, th ]' po'iriou , fir
microbiologist, i var-it th ,ilo' ou 1 u.iuiand, i,-.t ,r; ; Ii: o:, ntlV
filled by a visitin i e tist. in iddit ion fhr ar, foul,

post-doctoral p1ositions 
 or V0 ''iuq s:innti t, 00e of i lo being
vacant. One Rockeofeller Fol dation 
 fu(,r athrut olpqist i;stationed in Africa. There is avi it or cutkt inr plant hollogy
who will form part of the Fast African proqr The. r irsearctli-> 5 
astociates and ns fistants. 

122. tp0sLp)ed t af con iq1' at1 i ii o 'w;' i rts mi

financed larqply by evrd-corr fuir(!: ;Jhree ,i'0th, 
 in Cf- ,tral
America a, a or r i ro i r [ I 'f 1i v ragronomist, and one breeder funded by -DC; i. in Uw n-at Lakes area of I-frica (Rw.nd, Buruidi, Zair ), oue br',t',r, o o pathologist,
and one cropping syst ci:i' agonomist (currenty va; nt) funded by SOC,
and the above mentioned post-doctoral in anthr oPology. Funding for

the other exnra-core 
positions in East Aftrica (F.hiopia, Keva,

Uganda, Somalia) has been r'eqtu'.;od rom th (Coopero t iin for
Developmrnt iniAfrica (CDA). Also, one a roinoi( 0 i is in'titi,,ricd 

Peru under a hilat Il aorevaeen (Pec Fhtpr ,). 

123. Thel. expansiIr if otiostoed staff ru lowt thP qpecilic
strategy of the bean Program o strengthern loal br 'ciirig programs, at
the beginning wilt CIAT staff ant iftervards, an the i iIonal

institutions ,yrdd a l ly s tren then, 
 wit h the gradi phaSi, g Out of theCIAT staff. ith this in mind, tiIAl coitir' ates the .q nual phasing
out of the Frtral Aer,srican and Caribbean Progr'am with the exception
of the regional 1iasion officer. IMP Panel comimiih t'i' effectiveness
with which this Pr'ogr'aia, led by ian 0"lpo eniroi . r nior ,, rrnl ist, has
coordinated th, hlran aid physical ireniiirce, of tht ar a. It:recommends that ii sirilar model h 001 ii ,ther area,,. 

124. The rec rui trt,.nt f new tstaff ias prowr ted 'lhv ti f f icul ties as evidenced by the ;<istin tv,'o 'aranfi-s, one has bo.n vacant forthree years, the oier for five. However, the 1981-198? budgetconstraints were responsibl e for CIAI keeping these pnsitions vacant 
for more th ui two of thes,, years. 



125. The CIAT facilities are adequat at Palmira and in the

substations and ICA col laborating research stations, the
with 

exception noted in the qermplanm section.
 

4. In t e rnat um.frati 100 

4. . Dev l ( pip .__. C,!, riL.!s.e 

126. The Bean Program . tresp. the iiLportance of strengthening
the nat ional programs by provios i on f ye rmpi asir, 'rai iii ng and
 
information. iiWhed breeding; i ines are pynviJed 
 for the small

national bean research aorq izat=ns and, as tas. develop, fIAT 
provides prowl i,,in parentdli iatprial ir applied rp-'ar:rh riethodologyfrom which tiatictril progras inorate r own fini ,had varinties and 
associated cultural lpra( ico . Such ducen'ra] i,-'1i on arid
collaboration i5 c ra rlit ary I ma1kuaff i0ton t rwgrevs in bean 
itImproveeni t. 

127. A goid example is the Cetral Arrica uriaCa ribbean Project
in whirl, ,bearn resc-arih network has been Tarred that interacts 
pnsitively with ather chilltri lof Latin Ariwri . 

128. Hor izontal transftr oti varieties tred in on rcountry has
enabled other countrin to ralease themr, for example, Talamanca, a
variety hred by ICA (Colombia) is oar nf tilc 'ost importarnt, varieties
in Costa Rica, and a variety released in Guatemala, ICTA-O1ozal, was
 
,lson released in Argentina as DOR 41. 
 A tota l of ,176 1 1i scintiscs 
and sme extenson personnel have been trained at CIAT. Tiny spiak
the same scientific language, and have hiph rega'd for he OAT
 
liasian officer. The gnnd working relatior.hiac btwen-n citritistt
 
has aided the. solvinc of regional problems sut; as rebi at r- to bean
 
golden mosaic virus in Guatemala and F,,exico, web bM ight in tlsa Rica,
and 4J!ol irl Hlandourac ard Glateidla. 

129. The Bean Prograi not. aces a hiq aih,ille q , in Ai ic, whera ,in tire, a s iilar impact catn be artticipat.,i&if Hu, m w iti ty to 
adapt to the local conditions is developed. In Afri C AlI has 
requested furditrg f'i three diffe,n sourei QtC for Rwnda,
Burundi, and [ast W ry; CI)A for E.hio' i,, [',ny,, , Ulatnda. and Somalia;
and SADWY for 5 utheastern Afric-. Fundin tii[trir fit'!t projectt has 
bom obtained. Th Roan Pi'iutrrI interd, to pla e rite .cinltiqts inl 
the thr,:e prori' it'., or iodi .le t a/ i i't , ph/a ialr' ciire-Stfiff 
budgetpd. 

130. Mhe initial reneair'ch Qratr'y is te!, . tios!to o he li'rorising 
material in Africa and then make tle appropriap e croa.a.,ss il
CIAT-Palmir., followed by h Ik breeding.t lighly variable F, bulks,
with appropriate disease resis,tance. arn tUrn "ser:t to Africdin national
progrils for individual plart ard line selection. The national 
breeders will he assisted in this work hy the plrotject st-aff. 
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11 Ingeneral, the national bean programs visited by the Panel 
wre>v'ery sat~isfied with the work of the Bean Program and were anxious 

Sto 
 continue to collabov'ate. Itisalmost impossible. for a national1 
program t a6d of movement, interchange of' i deas and 

4.,2. International _Agricultural Research. Institutions
 

CIMMYT provides adviceon suitable maize material for trials 
with climbingbeans bred in colla oration with the Instituto 
Colombian&Agropecuario (ICA). Nv3i maize germplasm.for on-farmresearch, isprovided by ICA, whichwirks in close collaboration with 
CIMMYT. . 

e132. 


S 133. " With the AVRDC (Asian Vegetable Research Development
~Center), the Bean Program is'breeding'7for resistance to the bean fly,

a serious'African pest. A good working 'relationship exists with

IBPGR, especially since 1982'when the regional liasion officer for
 
Latin America was posted at IAT.
 

4.3. Other Institutions
 

134. Good collaborative research exists with Gembloux (Belgium),

the University of California, Riverside, in interspecific
 
hybridization and also with other CRSP (Bean and Cowpea Collaborative
 
Research Support Program) universities, with the Institute for
 
Horticultural Breeding (IVT), the Netherlands, in> breeding for 
resistance. to BCMVand recently with several institutions in the ,
United Kingdom. -Alsoan agreement with INCAP (Guatemala) provides for 
selection for bear nutritional quality. The Bean Program should be
 
complemented on the establishment of the linkages and encouraged to
 
continue to seek additional joint relationships.
 

5. Review of Current Research Direction and Future Plans
 

135. The Bean Program continues to place its main emphasis on
 
breeding for resistance, since it has the backup of two plant

pathologists. The Panel considers that rapid progress in disease
 
resistance breeding and improved understanding of disease variability

should allow the Program to change gradually its emphasis as projected

in "CIAT in the 1980s," as follows:
 

1) 	increasing its attention to yield potential under non-stress
 
conditions;
 

2) 	tolerance to sub-opt..ial soil fertility (support from a sol
 
scientist'will be necessary); 
 ' 

3) 	increasing bean quality; improved knowledge and methodology is
 
expected to become available, mostly through collaborative
 
projects, which will enable the Program to breed for
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improved protein content, reduced cooking time, and improved

digestibility'.
 

136. Further training on on-farm research has to be done 
to

develop the capability of.the national organizations to ensure that
 
new technologies will perform well 
at the farm level. The Panel
 
agrees with this, but suggests CIAT needs to clarify its thinking

about on-farm trials and on-farm research,
 

6. Training
 

137. Training is considereda crucial component of the Bean .
 

Program strategy to promote the development of new bean technology.

At the inception of the Program, two short multidisciplinary courses,

aimed at national program research and extersion specialists, were
 

-conducted annually. Subsequently, since 1978 the Bean Program has
been offering only one annual course, of shorter duration (eight to 
'A 

five weeks), followed by a four Month individualized, discipline-based
training directed toresearchers. Emphasis of the training has also 
changed for the better; previously much attention was given to the
 
bean research network and the possibilities of germplasm and 
. 
information exchange, but national problems are now taken more into
 
account through the development of national program research
 
leadership. In 1984 a new eight-week course )n on-farm research
 
methodologi' 
 has. commenced, under Ford Foundation funding, as a pilot

project. iY)
 

138. Since.1978, 23 in-country courses 
have b'en organized

(,Veraging six courses/year with about 25 participants over the last

three years)by the nean Program with decreased participation of CIAT
 
staff. Their objective is to improve the capacity of national
extension services to support the diffusion of newly released
 
varieties and their appropriate associated agronomy.
 
139. , Individual graduate research training in the Bean Program
 
(M.S. and Ph.D. thesis preparation) has been useful to both the
 
trainees and the Bean Program. The general assessment and
 
recommendations on CIAT training activities, presented in Chapter IX,.
 
are relevant to the Bean Program.
 

7. Achievement and Impact
 

140. The Bean Program is a strong and active group. It has bui&lii
 
an International research network in Latin America through the

development of national bean programs and coordinates collaborative
 
research work within and between countries. (See plant breeding
 
section for more detail.) It also has accummulated a very important

collection of bean germplasm.
 



141. Ithas provided lines and segregating material to the
nainlrsac organizations, enabl'ing them to release more stable
"~~'~varietijes, resistant, to ,thmandsseadpests.. 
Inthe last1er'0vritel 
1 cont ies
ithe Americas and 'two in Africa 
e eeig resi stanttoBCMV (which has been~I n'crporaed into a.l]lini~e eving CIAT). Some clombinp- resistance to 

batral Spoteno den m a i..Viuiv.cnoe Lcommonbligt-an-' §-"''ls-'r'~y--'prved'1 i ies" 6mbi ne up tofive desirable characters,.i'"~' 

'"'" 12 
 In1982, the linkage betweenred seed color and2 susceptibility to BCMV was,,successfully broken, allowing the breedingof red-seeded resistant varieties. 
143' The new varieties are beginning to be used by the farmers.
For example: in Guatemala, according to preliminary data,.4O% of
farmers incertain regions"have adopted the new varieties; inCosta
Rica in one important bean area, 
over 50t of the farmers; in
 
Niragua',it is estimated that from 20 to 30,000 
 iectaresplanted
are
to them; inCuba, about' 25,000 hectares, and inArgentina, 30,000 
 -' 

hre. These varieties are beginningto spread to the 
 iothei .. . 

144. ' New plant typeas have been developed improved plant "witharchitecture. 
 The understanding of thetemperature and photoperid
mresponseand
their intenraction hs provided an 
adequate methodology


'for'breeding. 
 'Also 
 ne,,breeding me thodologies have been developed.
 
145.er, In, several countries productivity has toicrae'eu 


mbecause most'national statisf1s for beans 
are weak, it is
~~~j':'; impossible to make accurate estimates~ For that reason,, the Program" 
' 

intends to have two research associate economists to' evaluate the

impact of bean improvement in Central America. ' 

8." 'ConstraintsandWeaknesses ,' 

he~i~begein'no 
 increase.
 
146. 
 The following constraints are noted:
 

'~ ~'~''1) There isdifficulty inrecruiting, senior :;taff,
exacerbated by budget limitations during two and a
half years.
 

'2)The Bean Programcore staff scientists each.publish
about one paperin scientific journals per'year, less ifthe ' "post-doctorals: and. visiting scientists are included; ':CIAT'is
developing important information on new breedingrmethodologies, 'new'
breeding material, 
new diseases and their control.""However, CIAT does,
not sufficiently encourage publication of such findings' in scientificjournals, even though they are 
 hared' with other research workers ini
the "Hojas de' Fri jol," 'a*bean newsletter, which isonly published in
Spanish.- The Panel recommends that research s'aff'should be
Sencouraged to publisFWte-irFwork ininternational scientific journals.
 

http:data,.4O


3) Because of budgetary restrictions it. is not possible tobring enough specialists from the developed world to CIAT for
 
discussions. The Panel suggests that a srocial effort be made toinvite eminent scientists to CIAT to disci ss the of CIAT towork 'taff
strengthen the ties with the ioter'naticml comiliuniy. 

'1) There is i lack of clntinuity o the profes s ionals in
the national organizations, and the ladc of contact between national
research, extnsinn and ced produci Ti inrs.timtlaos, retard the
 
progress of the Bean Program.
 

9. Assessment
 

147. The Panel considers that the Bean Program has made important 
progress and is fulfilling its stated objectives in
collaboration with the national programs. The Panel appr('ves the
 
expansion of the 
Proaran into its mardate in Africa with the

qualifications about such expansion given in Chapter 
 XI. 

9.i. jIyloeeotation of _the Pcui,.menatis by the 1977 

148. A third plant breeder for P. 1-unatUs Was recommended but the
recommendation did reive TAC'snot end-omseretn. The third plant

breeder 
was hired for breeding in P. vulgaris. 

149. It was rpcoi~sended that better information be obtained on
 
the location and extent of the different ecological zones in which
beans are grown. A preliminary classification of bear growing areas

into 110 microreqions based en climatic data 
 has been made and a data

base on climate, soils, and cropping systems assembled.
 

150. As recomended by the 1977 QRP a new postquarantine
greenhouse for screening seed lots was built. There still exists somequarantine problems as mentioned in the section on germplas . 

151. Training courses for the production and mul tiplication of 
clean seed have beni given by the Seed Unit. 

152. Problems with the identification ol new diseases have been 
solved. 

10. Recommendatios 

153. The Panel recommends that agreater effort should madebe inbreeding for higher yield potential under conditions of higher soil
 
fertility.
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154. The Panel recommends that a solution b found as son as 
possible to allow the movement of seeds from higih risr, Lo low risk 
areas, in order to allow the evaluation of the whi e bean collection 
and to facilitate the movement of seeds, especially from Africa. 
(Also see seed pathology proposal in Chapter VIN and Chapter X.) 

155. The Panel recommends that strong efforts he mau. to fill the 
vacant position of the microbiologist and plant ;lhysiolt-wist. In the 
meantime, ways shouid le found to furt her rhwe the sem..ics nf the 
microbiologist of the Tropical Pantures Prograim. 

156. The Panel r_ _mmnds that a ,tudy of the imnolrtance of snap 
beans should be made. 

157. The Panel recommends that publication of the important 
results be encourage--n-nernational scientific journals. 
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CHAPTER IV CASSAVA PROGRAM
 

1 Iackground and Objectives
 

158. 'Cassava originated inthe Americas where it,
staple'fo' ln the tropical lowlands 
has been a majorsince the pre-Colombian period.'It spread, ;j'ickly from Latin America to Africa and Asia where ithasbecome imiportant*usedItiniascan be I}
ahuman food and 'for processed products. During
the colonialhperiod'it was developed for export as 
starch or tapioca
pearl or as a'famine reserve crop.' 

* . 159. Today cassava continues to be a food crop, for h~umans in
Africa, and parts of Asia and Latin America. "Inthe tropics itranks

fourth, after rice, sugar cane, and maize, as
carbohydrates produced and con~sumed inthe tropics.. For Thailand, ithasa source. of
 
also become a major export commodity for animal feed, and has been
considered a potential raw material 
for ethanol al,:ohol' production.

flour, 
 e se i bakery products as a partial substitute for wheat 

flour,

160. 
 Cassava is*grown mostly by small farmers, mainly under
subsistence conditions, although some large. farms produce italso. 
Itis
well suited to acid, low ferility soils, and was longconsidered a
ipoor
man's crop". Ittolera d s ough wellt d uablftontheground for long periods , r ught e an d a n b le t i th 

.161. Because of its hardiness and adaptation to marginal
cond'tions, cassava has readily found a place in shifting cultivationand on farms where multiple cropping is practiced. In Latin America,'!:, 
where 60% of cassava farmers cultivate 10 hectares orof the cassava area is intercropped'. less, about 45%Maize is the mnost,.comon'
intercrop. or no' purchased inputs are used to grow thecrop, and

,Few 


land Preparation and labor are usuall 
 themajo cos
growingca... 

. .. . tmj


162. World cassava cots for farmers
production is about 130 million tons, of which
* about one-fifth is produced in Latin America (75% of this in Brazil),
arid about 40%' each inAfrica-and Asia.
followed'by Thailand, Indonesia, Zaire, 

Brazil isthe largest'producer
Nigeria and India. [In
'general,while world production is rising, annual production gains arelower than in the major cerealsa'nd entirely from increaseplanted. In Latin America, where cassava is 

in area 
principally used directly
for human food, production isabout static or even decreasing.
 

163 Cassava has a limited-research history. 
:Few scientists were
involved in cassava research before World War II, and these persons
were isolated so that information exchange was limited 
 Therefore,
when CIAT and IITA were established and given research responsibilities
for cassava, knowledge concerning the crop was limited. A whole new 

4' 
 -f4 K~.... , .. -
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Scadre of scientist5 had to be mobilized to comb the literature,~ consult'with older ~researche'rs who had pioneered inAsi'a, Africa, ort'in America, and beg'n to assembe'grnplas. ~Impressve progress 
Sh~is 
 been mnade since that time. 	 i. 

-164'.- -' o~f' "the7 hpsll
cb uls 	anges earn as p<
was to h 


abehvout'cass as a 
crop plan't, its growth anid yield" potential, its:
behavioruddiffeenttes of management, its, beeding behavior,.(pests " "disea'ses.''.and 

New breeding programs were established, building as muchas
psible 'on' the experiences of past programs in the colonial period~ i 	BraziI.anr. n 
 At firstCIAT adopted a strategy qf wide adaptability,
but this proved unsuccessful, and a shift was made to developing

cultivars for specific conditions. As research progressed, old ideas

abouttcassava hadto be 'discarded. 
Despite its hardiness, cassava can
be attacked and damaged severelyby pests and diseases,and itresponds

to fertilizers and to wceding.&' Researchers continued to confirm its,
high yield potential under cofditions less favorable'for other crops.


iWhenstudied
further, cassav4'irned.out'to be a har'dy, productive

plant with considerable genef c potential for improvement and quite
weladapted to improvad man agement. ""-. 


166.., Since its incept!1Vn in 1971, the CIAT Cassava Program has
g.'''. 	 made considerable advances inresearch and training ard inencouraging
the development of national research programs. They have built a
sizable germplasm collection which has been useful inbreeding.
 

167. The breeding program has distributed improved material which

is inLan advanced stage of selection and evaluation by countries 'in
Latin America and Asia.' However,.while rice production in Latin
 
America during 1960-1980rose 3,4% annually, maize by 2.9%, and

sorghum by 11.4%, cassava production increased only 1.7% per annum.

Inthesame period, cassava production inAsia rose 7.8% annually.,
 

168. The main explanation for the virtual stagnation of cassava
 
production inLatin America isthat traditional markets for the crop

are more or less inequilibrium. New end-uses have to be found if, '
 demand is to Increase but the greater use of cassava by industry wlil 
 ' 
depend 	on governw'nt'policies.' For example, subsidies on 
locally,'

produced and imported wIkeat make itdifficult for cassava to compete
as a substitute for cereal flours inbakery products. 
 Inthe 	last

decade 	food consumption patterns have changed and a result has been ' 
major'growth in the poultry industry. 
 However, this coincided with"
 easy availability of international credit which allowed Latin American

countries to purchase grain at very competitive prices on the wurld

market. 'At present the situation ischanging and these countries may

increasingly be forced to find a substitute for imported grain.
 

'169. This situation has influenced the current CIAT Cassava

Program. Thus in Latin America emphasis ison methods to improve

cassava utilization, particularly on the development of methodology

for small-scale production of dried cassava for animal feed (for
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poultry and swine) and on extensip of shelf life as a possible means 
of increasing consuaption of fresti cassava. These are simple
technologies which may haveapplication elsewhere.o 

1-----nAsa-the-s ituat bif mpf withfy chnfrmpared Latin
America the outlook for cassavais relativelysbuoyant witha great
variety of end-uses for hom e consumption and for export and domestic

markets. There CIAT has 
a more traditional role of generating

improved varieties and production technology. 

* 
 171..'>' 'The Cassav Program possessesa highly motivated andexperienced staff,. a considerable body of research information and' 
technologywhere little existed before. an impressive and important

germplasm collection,and anetworkof former trainees, particularly.
inLatin America and Asia. 
 Itwishes to. use these advantages to
 
,improve cassavaproduction around the world. 
 Its 	present objectives. ,
and 	future plans have been developed with that goal inmind.
 
172. ;.The objectives of the Cassava Program are to:, (1)develop'
germplasm and'cultural practices bFued on low-input *levels and
responsive to improved management 'to*inc'rease cassava 'productivity in
areas where cassava is-presently grown; 
 (2) develop germplasm :and
cultural practices based on medium-input levels to increase cassava
production in the acid, infertile soils of the lowland tr6pics; 
 (3)
develop systems to reduce perishability of cassava and allow.more ' .efficient use-of cassava-fordirect and indirect human consumption;
(4) strengthen nationa"cassavaresearch and development programs so
they may more effectively carry out" their role.' 
 ' . 

173'. The"pr'incipal' ways' inwhiich"CIAT plans to achieve its
; . objectives are by: ('1) developing aistrong research program; (2) ' transferring both the technology of improved production systems and of 
' 

improved genetic materials to national agencies for further 
development'and application to .local situations; (3)'contributing to
the 	training of scientists and personnel 'of development, institutions"
in national programs, at CIATfand in the countries concerned; "(4)
cooperating with !national institutions in promoting the integration of
research in produdction, utilization, and marketing of cassava 
by
supplying technical advice..";

174. The Program has chariged its objectives slightly since the
 

1977 QQR, placing more emphasis on 
reducing losses of the perishable ' " 	 rootsbyprocessing and on strengthening national programs and

improving international cooperation. 
The Program considers that
reduction of root losses because of perishability is such a major need
that 
impr6ved genetic materials and production practices may be wasted
unless food end-use or processing are considered as an integral part

of production.
 

JI.. 	 ... .. . ,, ,, C £ 
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2. Program Activities
 

175. The Cassava Program comprises biological, economic, and

procgssin-gacti viJ~j Ej~.
 

2.1. Agroecological Studies
 

176. The cassava breeding-program began with the objective of
 
breeding,fortwideadaptability. This,was soon found to be unrealistic
 
given the wide range of envircnmental conditions under which cassava
 
is grown, and led to the characterization of cassava-growing systems
 
into six edaphoclimatic zones (ECZ) based on climatic and soil factors
 
and each With its characteristic pest and disease complex. The six
 
zones are (1) lowland tropics with long dry season, low to moderate
 
annual rainfall, high year-round temperature; (2)acid ,soil savannas
 
with moderate to long dry season, low relative humidity during dry
 
season; (3) lowland tropics with no pronounced dry season, high
 
rainfall, constant high relative humidity; (4)medium altitude
 
(800-1500 m) tropics with moderate dry season and temperature; (5)
 
cool, tropical highland (1600-2200 m) areas with mean temperatures of
 
approximately 17-20'C; (6) subtropical areas, with cool"winters and
 
fluctuating daylengths. All but ECZ6 are found in Colmbip. This
 
permits decentralization of the selection process. It enables CIAT to
 
send collaborating countries germplasm matched to their specific
 
environmental factors. Greatest emphasis is put on breeding for ECZI,
 
followed by ECZ2,. A limited input is put into ECZ5 and ECZ4 which are
 
relatively unimportant in terms of world.cassava production. More
 
effort than at present needs to be put into ECZ3 and ECZ6. Zone 6
 
screening is-done temporarily in Cuba, but this is seen only as an
 
interim measure until resources are available for the Program to
 
establish work in a-better location.
 

2.2. Germplasm
 

177.. Sincethe 1977 QQR the cassava germplasm collection has
 
increased from about 2400 to 3400 accessions. In addition to storage
 
as seeds in a cold room, two-thirds of the collection is held in in
 
vitro culture. CIAT, in collaboration with the IBPGR and nationaF_
 
programs, plans to continue collections of wild and cultivated cassava
 
with major emphasis on material from edaphoclimatic.zones poorly
 
represented in the collection.
 

178. Basic descri'ptors for cassava have been defined by an IBPGR
 
working group and more t 'n half of CIAT's collection has been
 
evaluated using these dccriptors.
 

179. Germplasm evaluations have shown that extensive variability
 
exists for all important agronomic traits so that genetic improvement .
 
will play a key role in increasing productivity. Yield potential of "
 
most' accessions is low. Although cassava as a species is adapted •
 
across a wide range of environmental conditions, most individual
 
clones are narrowly adapted to the conditions of the region where they
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~evolved.. 
Levels of resistance to diseases and pests combined with

Shigh yield capacityk in current varieties are, general ly not adequate
for;the more int'ensive production systems 
 envisaged -for.-cassav-a .in.,lie- ________"-

180. oko 
roei storage at the Prairie Research Laboratory
inCanada,with'the collaboration of CIAT and funded by IBPGR, aims at
storing cassava meristem tips in liquid nitrogen 
as a basis to achieve
 
long-term storage of vegetative materials. Plants have been
recovered', though at a low rate, from meristem tips maintained inliquidecitrogen for brief periods.
 

2.3. PlantPhsio~logy
 

181. Plant 
 has provided a sound basis for
breeding and management work. Th hrceiainof 
an ideal plant
type has aided breeders 'intheir, search, for suitable'parents to be
used, inmaking'crosses. 
 The ideotype also provides a basis for
comparison between plant 'types in studies on effects of temperature,moisture stress,'daylength, and plant injury.
 

182. 
 Water stress studies have s 
 that when war noti
available, cassava 
reduces leaf production and, in the en'd, 
raises
harvest'index. 
 Stomata of cassava are very sensitive to changes in
the humidity of the air, leading to very high water use efficiency in
the crop and relatively high yields under low water conditions.
 

183. 
 When soil nutrients are limiting, cassava maintains the4
nutrient 
, 

content of the leaves but reduces leaf area index and ' 
increases harvest index.
 

184.' At low temperatures leaf area development is reduced, andleaf life and harvest index are increased. Varieties can be' separatedinto genotypes for different temperature'conditions, one set' of ~ genotypes serves for temperatures 'of 20-220 C and above, another for'
temperatures 
 of:20'C and below.', 

' 

T185The effects of photoperiod on cassava, which is 'known tosensitive, have been further elucidated. LLong daysbring about 
be 

increased top growth'and thereby de'ensgdry matterdingtribution to
the root. 
 ' deraedymteditiuono 
z186. 
 Cassava can tolerate some insect and disease attacks because
it has the capacity to recover after damage. Amajor finding is that
near ideal,plant 
types are able to recoverlesseasily than'less ideal
types, and therefore ideal type plants suffer more irreversibly from"
damage. Therefore, high yield potential 
must be coupled with greater
sources of resistance, or greater levels 'of plant protection, if
stable yields are to be maintained. 
 ....
 

2.4. PlantBreeding 

187. The basis of a successful breeding program isa broad-based,
 

.
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wellI maintaed, and thoroughly evaluated source, of genetic
nr~iiy h asv germplasm collection is ,a pr~imary

for Iroio..vemtwork 
resource <., 

popul-dt ons'gr-ad-u-a-iy ad progressively by recurrent selection. T 

7~parental miaterial evaluations are made in'the major ECZs' 
,189Over.10..000 hybrid seeds pe year, each seed being a4i" " potent ial vari'bty, are produced by a combination of controlled andS~ open- polnae cosses in specially designed polycross blocks. About

One-4~'~~i"th'ird of the 'hybrids are used in the ,Colombian-based programs, therest go to cooperating countries and~IITA., Hybrids 'pass thr'ough"a
I standard series of evaluation.'from individual- F plants through

regional trials for advanced'selection.' For ea~h ECZ, the' selectiion 
criteria are good germination' ability, erect plani type~,moderate 
branching, high yjeld,"'hi'ghharvest index, and high' root dry mlatter 

' ' con t ent.' 
. ' 

190. Stability of performance across years'is critical to the process of selection of a new variety, and any clone coming through
the selection process has ,had'a minimum of five' years of evaluation
before being recommended to 'na'tional programs for testing. The lead
time from seed to release of'a successful variety may be 10-12 years. 

."~~ Thus, materials distributed in1974 or '1975 are just beginning to be 
ireleasedby national programs. 

191. Best local materials with improved management' give twice theyield of those materials intra'ditional systems. " Best AT materials
combinedwith improved management practices yield three to four times 
the levels of traditional systems. ,' ,' . 

'' 

~ 

192 . Several disciplines, mainly entomology and plant pathology,
work closely with the breeding programs','providing screening
methodology and suppo'rt. : 

X .2.5.Plant Protection ' ' " " ' ' '' 

193. Workin cassava pathology has focussed on problems related,
to botanical seeds,. vegetative propagation''material, the crop during'
the growing cycle,. and~p'reharvest root rots.' 

'194, Since 1978, seven viruses, one mycoplasma, two bacteria, and
three fungi that cause diseases'in cassava hav~e'been identifie'd and'the etiologfdescribed for some'. The epidemiology has been w6rke'd 
only for 4some of these diseases. '' ' . 

' 

' 

~ 

195. Crops grown from meristem culture taken from the traditionalcropping system have substantially higher yields thancrops planted
fromi unselected stakes taken from the same source. 8Thereason isnotuntderstood. Itcould berelated to a latent virus complex
uln1derscoringWtheneed for folli-up studies on the cause and practicalapplication.of these findings. 

'''''1 ' ' ' 

4 ' 
'; " 4 { }2 

4:' 

''
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196. Recent work has shown that the incidence of viral diseases

in the Americas has'bpen:underestimated.. Several viruses affect the.
 
yield potential of cassava. 
 Thishas implications for the movement of
germplsm bestwee -comntries-. .. 

197. The cassaya common 
mosaic virus occurs in South and' CentralAmerica. It is readily sap-transmissible and has been purified. 
 Thus 
antisera ar available so that.indexing presents no problem.
Unfortunately,'this is not true for other potentially damaging
viruses. A suspected virus disease, frog skin, reported for the first

time in 1971 inthe Department of Cauca, 1had caused a 90% reduction in
the area 
planted to cassava in one area by 1982, although cassava area

is increasing again as a result of an integrated control campaign byICA in collaboration with CIAT. The virus is transmitted by the 
whitefly and thus has 
an epidemic potential both in Colombia and
 
tropical Africa."
 

198. i The situation with regard to Caribbean cassava mos&ic 
 no
 
disease isalso threatening. The cause 
is not known and therefore no
reliable indexing procedure exists Ifor this disease. In addition to
 

these two diseases for which the etiology is yet to be determined, two
viruses have been recorded in Brazil and a latent virus found recently
at CIAT is reported to affect a high percentage of cassava clones
existing in the Americas. CIAT has asked for ODA support in

contracting research at the Scottish Crop Research Institute to

elucidate the complex of viruses in cassava 
and to develop indexing

methods.- This work will be highly important for reducing the risk of
disease transmission in cassava. 
 The Panel suggests that this project

should be linked to the African virus complex and that close liasion
be maintained with ongoing virus work in the Netherlands which is in
 
support of IITA. Meristem culture 
can be used to eliminate some
 
viruses from propagative materials, but the efficiency of this
 
procedure varies with the pathogen.
 

S199. In the short-term, CIAT must balance the possible danger of

disseminating diseases of unknown etiology with the potential benefits
 
arising from the release of-germplasm. The Panel considers this 
a
 matter of significant importance for CIAT and lIrA to address

concerning the exchange of.germplasm. It is recognized that no
phytosanitary precautions can be fully risk-free, and ifprecautions
 
are so strict as to make it very difficult to exchange germplasm,

others will circumvent the rules increasing the chances of 
spreading

pests and diseases. The Panel recommends that CIAT and IITA meet at*an early date to redefine firm guidelines which reduce the risk of
spreading diseases to an acceptable minimum. The Panel calls the attention of TAC to this issue as 
one that it believes should be

further examined in thecontext of establishing firm guidelines on
phytosanitary precautions for the Centers, which-must be seen 
to be

beyond reproach in this matter, . 

200. The cassava entomology program directs its efforts largely

to seeking resistance to mites, thrips, whiteflies, mealybugs, and

lace bugs. Studies s.  
are made of resistance mechanisms. Varying levels
dies are ma'J -bo~gres __ 
":: /- ia e . ~"Stan L , 
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i nce have been identified for thrips (excellent), mles 
~4>(' cep'table), and whiteflies (acceptable interms of virus 

transmission)., Preliminary indications arethat varietal resistance 
to mealybugs, e ists 

201t pecial emphasishas:been givennto:thebioogical control of 
ttetmealybug, mites, and the cassava hsrnworm. dAT collaborates with 

< ITA andte Coponwealth Institute of-Biological Cntrol,Trinidad, 
toidentify parasites and predators ofmealybugs and mites for 
introduction into Africa where me'aly'iugs and mites were introduced, 
probably on infected material, in tI06 1960s and are now causing large 
losses in production. AT has sent several biocontrol agents to 
IITA.
 

202.20 Tests are underway on use of a virus disease to control the 
cassava hornworm.- Bacillus thuingienjis can also be used for its 
control. Regarding t-evirus bi&ocontrol work inhornworm, .the Panel 

recommends that, before the work is taken to larger-scale trials,
tetingof the virus for its safe use be carried out by an appropriate

institution with special expertise inthis field.
 

2.6. Agronomy
 

203 CIAT has developedia complete package of low cost practices 
for cassava "seed" production including agronomic and phytosanitary 
management and storage. It has been shown that the spatial 
arrangement of planting can be changedwithout affecting yield, a 
finding which has implications for multiple cropping and for erosion 
control.a a 

204. Some of the factors affecting optimum plant population are 
plant type, rainfall, soil .fertility, and the probable final use of.
 
the roots. Research indicates that for the majority of plant .types,
 
climatic-and soil conditions, and required root size, a density of not
 
lesthan 10,000 plants/hectare at harvest, isadequate. For 1ow
 
~fertility soils and where dry seasont stress may result, around 15,000 
plant's/hectare may 'je needed since plants will grow smaller than under
 
better 	conditions.
 

<4 	 205. Stake length and stake planting position have been studied 
and lead to the recommendationthat the length be no less than 20 cm. 
Stake selection and treatment can-dramatically increase-yields. For
 
stake selection simple criteria such as selecting healthy. plants with
 
goodproduction-and no virus symptoms, selection of cuttings with no
 
diseases or discoloration, with minimum requirements for thickness and
 
node number, coupled with cheap fungicidal and insecticidal treatments
 
are the, key to obtaining go ' tands and high yields incassava. A
 
successful storage method for stakes has been worked out that permits
 
storage 	for up to six months Insome CIAT experimients, vertical
 
planting of stakes was found to yield up to 22% more than 
horizontally planted cassava.
 

206. Ridge planting issuggested for higher rainfall areas and in
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poorly drained soils. Otherwise, cassava may be planted 
on the flat
eedc t_ ------isimportant mai nly.i n.the-f-i rst 90-120 days 6F growth 
0In Lati America and Asia cassava 
is frequently planted on 

steep slo es, where soil eros'i'on can be a problem. Trials at Mondomo(Colombia 
 where slopes are 40% showed most prom~ising treatments to be
* (1)planting ina 
hole without plowing, with added fertilizer and
weeds cut and left as a mulch; (2)planting double rows narrowly
spaced apart on plowed -ground, but without plowing of the intermediate
strips, and fertilized.
 

208. 
 About 40% of cassava in the world 
is intercropped. Mixed
 
cropping with cassava 
is complex and was not well understood. Since
the 1977.QQR, CIAT has developedbasic management practices for
.~*:cassava intercropped with beans, cowpea, groundnut, and maize. 
 , 

2.7. M~ycorrhiza
- . 209. Cassava is generally grown on soils with very low available
 .. phosphorus (P) content and is very efficient in obtaining P from these
S soils. The reason 
is the beneficial association of cassava 
with
mycorrhizal fungi that live Pn plant roots and which are present
naturally in many soils.. In very poor soils, mycorrhizal strains may- : - ,. 'not-be very efficient.- CIAT has collected approximately 300 strains
of mycorrhiza, mostly in Colombia, and has found that some strains are 



.uch more efficient than others. 
 Seventy of these have been evaluated
in the greenhouse. Competition studies between the strains have also 
been conducted. Substantial yield responses have been obtained in
cassava by -.
inoculation of. ycorrhiza using unsterilized soil
experimental plots. in
 

- 210. - The adaptation of mycorrhizal strains to different soil 
- - temperatures and to different P application levels, field inoculation 

3 

trials, and the-effect of agricultural practices on thle native 


, mycorrhizal population are being studied and provide a valuable basis
for future work.
 

: 211. The Panel commends CIAT for its work on iycorrhiza and urges
that it be continued at about the 
same level. The Panel wishes to
caution, however, that since mycorrhiza cannot presently be cultured - in the laboratory on' artificial media but are entirely dependent onsoil or plants for survival, that extreme care, be taken to ensurethat soil-borne plant pathogens 'are not spread'through use of ',
mycorrhizalinoculum or cultures.
 

- 2.8. PlantNutrition 

212. Most fertilizer trials in Latin Amiica show the greatest
response of-cassava to phosphate, followed by potasium and nitrogen.
 
- .
 The crop has been found to be particularly susceptiEle to magnesium


-' -and zinc deficiencies, although large varietal differences exist in 
 4the requirements for these two nutrients. 

!:A i- - '1 
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S213."'~ Ithasbeen shown that zinc deficiency can cause severe
 
Syield 	losses in.
cassava., Zinc deficiency iswidespread and c'an be
 

partially 'cn,,rected. by 'ippi ng stakes in a zinc sulfate solution.
 

214 aweld t y fertility 
wKhen'jiany other crops fil, itresponds well to fertilization under 
~certain conitions <Thi6 mst efficient methods arnd times of 

apI p tieatio....ave b........rmined a
for most' nutrients. 

T215. ,Cassava isvery tolerant to acid, infertilesoil conditions
 
but ithas been found *that'the crop may. respond to limie, and more so
 

Wwhen, t'he soil fer~tility israised by application of fertilizer.
 

216. Cassava grows well on poor soils; however, it cannot 
cont'iniusly be grown without special attention to maintenance of soil
 

w- fertility. The Program has, developed. fertilizer regimes that can
 
maintain high levels of productivity of cassava on poor soils. 
Fertilizer may be required inthe first year of cropping, even though 
noresponse is obtained, if good yields are to be obtained in 

....subsequent years.
 

"Screening of germplasm for tolerance to acid and low-P
'217. . 

has' been done inthe Colombian Llanos and at Quilichao where
 
there is less disease pressure. Some clones show tolerance; breeders 
are now 	u them asparentsandwill be evaluating their progeny.
 

'"soils 


218. .The lackof....d for alternative uses of cassava in 
Latin America has recently been the main concern of the economics 
'group'and economic studies have been done. I/ 

219. In Latin America the fresh cassava and starch markets are 
expected'to remain stable. The markets for cassava as a substitute ' 

for6wheat'flour and as anial feedshow promise. In Asia the cassava 
export market' is presently stable. The use of cassava for alcohol 
production results in a 70% energy waste in the current process, and 
therefore t future of cassava as a source of energy is questionable. 

~'i<"'' 	 220. About 65% of' cassava world production isfor human food.
 
However,',the'proporti'on for, human consumption varies greatly among
 
continents. Cassavais of major importance forhuman food in Africa.'
 
Inthe Americas cassava' is',used mainly for human food, with some

off-take for animal feed, wh iii Asia it has ariety of 

end-use'for human consumption both on the domestic market and as an 
export crop. In all three continents it has less importance as an 
industrial crop. 

221': ,The developing world' as undergone a vitualexplosion in 

I/ For example: J.K.Lynam and D. Pachico, Cassava in Latin America:. 
Current Status and Future Prospects, (unpublished, Cali, November ' 

1982) and J.K Lynam, Cassava in Asia 'unpublished, Cali 1983), 

LIN'-'--* 
iS-' 
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the demand foi and production of livestock products, even 
in
land-scarce Asia. 
 The largest growth rates have occurred in poultry,
numbers -have-;i ncreased-at a 6 onuaI'1 tejn S66 th Aerica
and 3.7% in Africa in the 1975-1981 period. This has generated arapidly expanding demand for coarse grains, iiiuch 
 f.which has had tobe met by imports. 
 Deft burdens of many -tropiclcointries are now
* 
severely limiting the ability of these countries to sustain these

growth rates in meat production through imports. Cassava may provide

a practical way of meeting this demand through increases in domestic
 
supplies.
 

222. Althoug efforts weremade to persuade the Panel that
potential demand for cassava 
was likely to increase substantially, the
Panel sensed that there was variability between CIAr staff about the

adequacy of existing information on cassava demand. 
 None of the
 papers shown to the Panel provided convincing evidence for a likely
* significant upturn in the cassava 
market in the forseeable future.
 

223. Some further studies on 
potential for cassava need to be

done in order to understand better the markets for human food and
livestock feed. The Panel recommends that such a study be carried out

and thatwCIAT uses 
its results to help determine the scope and 
"
 direction of the Cassava Program. 
The study should examine cassava's
 
present and potential competitive position relative to other basic
 energy sources'for human food and animal feed, both inworld markets

and more importantly in the internal national markets.
 

224. It is envisaged that the national programs should be

involved ina meaningful way in the study. 
 CIAT should use
results of the study to decide where it will go in the future 

the
with the
Cassava Program. A crucial matter'is the demand for cassava products
in Latin America, since CIAT places heavy emphasis on its work in


* Latin America. 
 The analysis should be done by an external institute
 
or agency, in collaboration with CIAT, and should pay attention to
agronomic, processing, and socioeconomic aspects of cassava's
 
competitivity.
 

225. The Panel suggests that several alternatives are possible

depending on the outcome of the stujy: (1)If the study shows a
possible increased demand for cassava 
in the world, and particularly

in Latin America, CIAT should consider a full scale program focused on
Latin America and providing germplasm and aspects of improved

technology to Asia and, in cooperation with IITA, to Africa. (2) If
the study shows little hope of increasing demand for cassava,

particularly in Latin America, CIAT.should'consider tailoring its
 program to meeting its responsibilities as a major germplasm center
for the world, giving priority to collection, characterization,

evaluation, and prebreeding of germplasm targeted for specific needs
of national programs. Such a program would take full advantage of the

excellent team of scientists currently working at CIAT and would
provide a major scientific resource for training. (3) If the study is
inconclusive, CIAT should consider moving toward the germplasm rodel

discussed in (2)until the time conditions warrant a change.
 



--

Meanwhiilethe Panel, recommendsthat until the study is completed the
 
CassavaPirogram should -remain current core-funded position levels,
a~t 


-so a--to-provide-fiecessary flexibili ty--for-actlon-after the- Center-z
 
~WW.-~decides o-dithe future course of the Cassava Projram.

2.10. Cassava Processing
 
226. Cassava roots will start to deteriorate in as little s two
 

S days after harvest. A TDRI (formerly TPI) project co-financed with
 
CIAT has developed a simple-storage method which is well suited for .
 

"~- use by--small -farmers and wholesalers ard could lead to greatly reduced 
moarke ting margins and increased consumption. Itconsists of packing 
roots in plastic bags to prevent physiologica:'deterioration aid the 
use of a small amount offungicide to prevent microbial deterioration, 
the fungicide is of extremcly low human toxicity and aFDA 
of the- United States. , -prvdbFA 

227. CIAT -ispartic.pating on- the Atlantic Coast of Coloombia in a 
cooperative project with the Integrated Rural Development Program of 
Colombia and the CIDA, which has established small-scale plants for 
the production of dry cassava for animal feed. Some modification and 
improvements have been introduced. The number of plbints isincreasing 
as we'll as the size of. the concrete floors where cassava chips are 
dried. This examplehas stimulated interest elsewhere. Panama and 
Mexico have built!drying systems and Dominican Republic, Cuia, . 

-, .
 Ecuador, Venezuela, and Jamaica are interested in the system.
 

i .228. j Research and development work is now being carried out on
 
+,hrough7Circulation-bin-drying of cassava chips with the aim of bein, 
able to introduce drying in areas of the tropics with high relative"
 

4 humidities or prolongedl wet seasons. The choice of fuel to heat the,

-4~v-, drying air will depend on local availability and cost;.
 

~K.:C-	 229 .,; Even though the results. to date have been promising there -is
 
a need to keep in mind the risks that wJllhe involved as the numbers
 
of small drying plants increase. -Variation-in qu ality, particularly

.-of moisture content, Could be-a constraiot. 
 -

230 The -objectives of the IAT ostharvest utilization storage 
program are specific and emphasize thefollowingp c (1) 
small-scale drying, (2) storage of fresh roots-for human food, (3)-flour or feed as end-proddcts *of processing. These objctives appear

to be practical and reasonable.
 

3. Staff and Facilities-
 , 

231 -The Cassava Program isstaffed by eight-senior scientists, 
one of whom is Program Coordinator, supported by 19 assocIates and 



assistants and 112 other staff members. In addition, two 
post-doctoraland two visiting scientists are working with the team. 
The Coordinator is a plant physiologist and the senior staff consists 

A 

i 



---- 

•
':'t .
 
' •, 

':Y 

aV " 
"i': ;entomolgisi t, a{ patholo~gist, aisb. 
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232. 
 The Long Range Plan projected a Cassava 	Program consisting

of 10 headquarter-based senior staff positions in 1982, rising to 11
in.1983, to 12 in1985, and 13 in1986. 
 Intotal, this represented 15
core-funded senior positions by 1986. 
 Due to budgetary limitations in
198,;,"'two filled senior staff positions 	wer'e lost (utilization

*specialist, international cooperation and regional trials), reducing 
 .the Program tr eight positions as at 1983. 

233. For its work at CIAT headquarter's the team has laboratories
for physiology, pathology, and entomology, 
 The virology la~boratory is
shared with the Bean Program. The Program is serviced by the Meristem
Culture Laboratory and there isa small utilization laboratory.
Biometric services and greenhouse facilities are available. There are
ample field facilities available at CIAT-Palmira. Carimagua, Popayan,

and Quilichao stations, as well as on-farm sites that cover five out
of the six ECZs. Support services are available at all stations for
the various components of the Program.
 

23'4., International Cooperation . . 

234. 

national 

CIAT has playedan important role in the establishment of"
cassava programs. Different strategies 	are used in assisting
these programs, depending on the size of the country and the resources
each program commands.' The Program is also actively engaged in
collaboration with donor-funded projects in the developing world.
 

235. A crucial relationship is that with JITA. 
 At present,
relationships,are 
less than those desired. The -anel recommends that
CIAT and IITA meet soon to iron out their respective workina
relationships and responsibilities.',This 
 matter is discussed'in more
detail inChapter XI (International Cooperation).
 

5. 	Training. 

14
 

236. 
 Training is an essential component of the Cassava Program.

At the inception of the Program, mainly long duration (ayear or more)
general courses were provided. The first trainees often became
responsible for establishment of cass'ava programs on 
their return ''home. Subsequently, this type of'training has continued but more
emphasis' was',iiven: to training courses 
inwhich short-term intensive
instructio&n.., cassava production and research was 'followed by
discip, 4iary training. Specialized courses have beengiven on
meristem culture techniques, pest control, 


-' 	
and processing. CIAT has
uhelped some 
countries hold their own in-country training courses, '' which usually are short duration production courses. 

.
 

.
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23 ta'iige lee ftaining, associate researcher n 
tearch-;-at-C-IA-T-..arcnGener Iia s': smnt-hdFib- ndfi6vi~Ys1iig scientists have the opportunity to do their.Ph.D. and M.S. 

"e 


the type of tranin activitis are presented in, Chapter IX. 

ste6 nResponse to the 1977 QQR 
e ommndaion readn c aaw 

238 . Five o rg s ere made by the 1977
QQR Panel. These were: (1) Stren linkage with
 
Sagreement 
 w~s~signed between the two centers inNovember 1978;
 

Showevertentr and level of cooperation need improvement." (2)
"Further collitior of cassava and wild species. Although mor
 

.collectio considerable progress injcollection was made
areplanned.

in-coordination with: lBPGR. anid iia' '.nal,programns. 
(3)Continuin'
 studies onoi tesr 
 e t scassv
St csavan-e cultiva<e~i 'plant IlA Anl 


'nUtents in SoilI. A.full!-Lime cassava nutrition scientist wa's added,
 
"'~ and long;.term experiments werj, initiated inQulca n acdna


and on the North Coast. (4)Expand work on storage technology at smaIl!
 
village and'small farmer level (not industrial use.~Progress~has been
 

- made~in developing improved storage techno ogy for fresh cassava roots
and~vil lage-level chipping and drying methods. (5) Strg f asv 
' 

q~foliag'e (sila'ge, etc.) and large-scale cattle feeding rialsto-be7';~icontlnueO and expanded. 
 ome workon cassava silage was conducted
 
5_~~rFdgt c---sT-ce t d cotinuto Cattlefedn trials
wi'~iithcassavafoiagen qtrwereefeccmpleted The os observedca a-sin1978. Panel statuensilled in Brazil,K~ cassava and Cuba.,* 

.- f 

7. Achievementsn
and Impact
 

239. The Program has accomplished a great deal scientificallysince the 1977 QQR. A strong scientific ,team has gain~ed valuable new
information concerning tne cassavaplant 'and its oenavior as a crop, a
 
'significant accomplishment when one considers the paucity of
information oni'cassava' when the Program began. Some of the notable
scien~tific 'achievemen~ts have been: 
 ' 

(1) Eluicidationi of'thephysiology of cassava anid sits1 
response' to temperature, daylength', drou~ght, leaf or
stem damage'. The 'definition of the plant ideotype has


7' been helpful 'for breeders and for,scetst h needa
bsic plant touefrcomparative studies. 'The 7'~
findings that stomata of cassava'are very sensitive to 
'air humidity and thereby protect' the crop during~drought stress, and that cassavadias~considerable 
:elasticity in' recovering from' 'd&ge,are important.... 

#~ 2) Work inplant pathology hasa identifiled seven viral, one, '~mycoplasmal, two,.bacterial, anid three fungal pathogens

since 1978, and the'ir toog a been.establlshed.
 

'Rankings
~ of importance of diseases ineach of the five
 
''P. ~ECZs have, bC'n_'completed. 



L_.Numerous insects_ and mtsattacking-cassava hdve--been-
7 'Iet e i',jai mrc~hr pest diversity is ~ greatest. Th"biology and ec'olo'gy of these pests have,

beoke ~~8 ut by CIAT or its collaborators., 

S4) 	 Evaluation of the. germp'lasm collection has 4dentified
sources of resistance to several pests and diseases.
superior, high-yielding clones have been identified and
have been distributed 'to: nati.onal programs., Some
varieties based on CIAT ge~mplasm are being're'leased by
national programs. 	 Edaphoclimatic zones (ECZs) have:
been "delineate& to provide'a better basis~for' breeding 
and specifyi4:ng aeil for use by nainlprograms. 

5)M.corrhiza relationshps incassava have received 
considerable attention and a~collection of mycorrhiza
~.from Colombia~has been assembled; The finding that
 
some lines of mycorrhiza are more efficihnt than others

inobtaining phosphorus from less soluble P forms has

promising implicationsfo ara ihinfertile soils
 

240. A considerable body of knowledge concerningiptenjtia
improved cassava production inLatin America has been developed. 

' 

Despite this knowledge, .however, the impact of the work~in Latin

America islimited. Because of the 10 121 years lead time'required todeeo nwvreis wlnebased on CIAT germpamarejust now
bein'g relea'sed by nainlpogas-Cb has adoted CIAT germplasm.
and production'techn ody,of cassava 
growing on a large<,numrber:f' K -state.farms~and cooperatives. This consists of careful~seleftion~and~
treatmienit of planting miaterial, 
planting on ridges,;redticed irrigatijon
andin'se'cticide applications. .;Cubanofficials claim substan~tialK~14
production increases, as a~result of the use of the "Colomian ystemn"and also by use of early var~iefs-introduced from CIT wic.hv 
extended the period of the year'when cassava isavailable. Howeve,itshould benoted' that available', atistics' indicate that increas'ed
production has resulted lagl.fo icesdpout 	

, onow statefarms. ' -I.4 

241-.W On Ithe'North Coast of Colombia the use~.of improvedtehooya elaIA-eeoe aite isspreading.. A survey

inthe early 1970s suggested that yiel'ds-Were of the order'of~five 
 "~
tons/hectare inthe region. Prelimin~"e~t rmaohrsre ~44~ 

imnrreut fro anthr ure
 
- presently underway suggest. that yields 1are now of the order of 	eight,'<'4~to twelve tons/hectare.41 	

"~4 

242. Several countries have established national cassava programs
with CIAT's help,, -The-CIAT training--program has played a key'4role in
this. The t raining of Thai, ,Indonesian, and'MalaysIan cassava.1 

-2<breeders at':CIAT has been a'majorfactor.'in the establishme't-of 
seed~fro'm'teCenter'and miaterial.of-tIAT origin is-at aw'advancedslg' fea1u~io.ad likely to> domi niate -forthcom'ing rel ea'ses 'of~I con~ o--frm~r.. 	 N 

44 

I 
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~8 Future;Plans,, ' 

243. T-he ovrlsrtge-fthe,Program were outlined"pr'evi'ously, i he<"Obje' tiVes section. The only majo~r addition has. ,

'be6th placing~of nore emphasis on the development of integrated

,'producti'o'n"'prcessin'g, and marketing pro~iects by individual countries
 

i,2tnAerca. 
 I 

#i244. Pl sI(selected areas shown inparenthesis below) are to
 
:4ycontinue Work inphysiology (wate.r relations, phiotoperiod, and4
 

techniques4orisynchronous flowering) plant nutrition and. soils,
 
c1dig mc haaand ~n fertility);
screening for low soil 


entomology controlIof regl amajor
pest complexes, natural

evaluation of host.ene.mies,.plant."resistance); plant' pathology

S'(viruses,';cultural-control, safe international exchange of seeds, host
 
j~'l at,'esi stance) ;,and germplasm development (meristem culture,
''ievaluatioqof the germplasm collection). An Integrated'Cassava
 
zProduction Systems Group is'proposed to integrate research in'
 

",rdassava, utilization, and narketing~of cassava. The Regional

CsaaProgram inAsia, wh'ere about 4,0% of world production occurs,'"
'will be staffed by>a breeder"'and a regid'nal' liaison scient'lst,,the
 

former airived inBangkok in.'May 1983."'A;Regional Cassava Prograni,,ini
 

the American Subtropics would station a regional liaison scientist and
'a'ibreeder inBrazil to establish 'astr~ong working base inECZ6 w~hich

',s,not now~being served as effectively, as is desired..~~' 

Ii?1<"'245. ' The Panel considers the scip'ntific work' directed towar'd
 
Sg'ermpl asm at headquarters1 and'in the regions to be central to CIAT's
 
wor ofsupporting and, strengthening national pro'grams. Work that
 
Improves screening procmedures for specific traits and the knowledge of
 
cassava bothas a plant 2and as avcrop, canonly enhance the 
exploitation of the' germplasm collection for the' benefit of tropical,
countries and ii anrooperatio. (trainingstrengt n 


$~4q' ' 9-- Assessment 

6AT has assembled;an capable team of
 
scientistswho have workedvry' cassa a I i
 
more productive.' Much valu'able scientific~work hasbeen done' and: 1 ., 
more is'kni6w'abou thispr~ev~iously neglected crp." The Panel 

' 

'' .i,commends theCassava Program;for its achievements in providing new
information on cassava and its potentiai. 'Th'e'research in physiology, 
ientomology',Vplant pathology, mycorrhiza,"breeding, 'econoimics 1>
germplasm,:soils, .agronomy~and proessng h'aspr'ov1ded'isight for
.better production ainduiitli zation of cassavabyKtheinational Kprogr~ams.~
 

. Some impac't of impro6ved germplasmn isjus efethr I;inngt

vand',there.' The'question' of~potential future demand~for cassava~needs
 
to be answered before CIAT can decide on1.itslongterm.directions for
 
the Cassv Program. &III'IS IJ 
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. .o mparative-Advantaqe' - ,n 	a 55d a Res /':'

247 The Panel would like to make a few observations on CIAT's

possible 	future role in cassava research which, of course, should be

based on 	the comparative advantage of CIAT in this area. 
 As the Panel
 
sees 
it,CIAT has'a number of advantages in cassava research: (1)a
 
strung andexperienced scientific team, (2)good research facilities
 
across all but oneof'the six ECZs in Latin America, (3) a 
major

germplasm collection, (4) considerable knowledge of cassava both as *a

plant and as 
a crop, (5)a good library, (6)a considerable number of
 -
 former trainees in numerous countries, many of whom are or probably
 

. - *"would be willing to cooperate in research,
 

248. For the long-term, it would appear that CIAT will
 
increasingly assist national programs by providing superior or
 
evaluated germplasm to meet their specific need, 
 To do. this will
 
require systematic and careful scientific investigations to fully I
exploit the germplas collection, which is probably the Program s 


j-' 
 i precious and 	
most

important long-range resource and its major comparative
advantage in working with national programs. Other assistance to
 
national programs may be in working out screening methodology,

providing fundamental information on sources of resistance, important


" pests and diseases, and sources of tolerance to stress.' In addition,

the. Program can assist cassava 
networks, provide communications
 
assistance and training. 
 ' ' 

249. >--T' sum up, the'Panel considers germplasm evaluation and
 
prebree~ing, the generation of knowledge, networking,'and

in cassava research.
 

11. Recommendations
 

25.The.Panel recommends. that IITA and CIAT meet at
an early.::.i
 

date to redefine firmguideli-nes, in the light of new techniques and
knowledge, for sending cassava 
material to other countries without
 
sk o spreadig diseases.
 

251. Regarding the virus biocontrol work for cassavahornworm,

'the Panel 
recommends that before the work is taken to 'larger-scale


testing of the virus for'its safe use be 
carried out by-an

appropriate institution with special expertise in this field.
 

252. Some further studies on potential for cassava need to be
,d 	 done in order to understand better the markets for hum( food and
 
livestock feed. The Panel recommends that such a study' D.ecarried out
 
and tliat CIAT use theresults of the study to help determine the shape'
and direction of the Cassava 
Program; 	furthermore, CIAT should make.
 
arrangements 	 iwith an appropHiate independent institution experienced
in such studies.
 

~ ~ 	 4 
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253. A crucial relationship is that with IITA. At present, 
relationship: are less than are desi red. The Panel recommends that 
CIAT and I ITA meet soon to i ron out their respective wo01intl 
relationships and responsibi Ii ties. 

254. Regarding staffing, the Pano] recommends that until the 
market study discussed is complPtedd, the Casava Program should remain 
at current core-funded position levels, so as to provide necessary 
flexibility for actioun dfter the Center decides on the future course 
of the Cassava Program. 
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CHAPTER V , RICE PROGRAM 

1. Background and Objectives
 

1.1.,1Background
 

255. Rice is a primary source of calories and protein in Latin
America, especially among low income groups. 
 Apparent per capita
consumption of rice averages 51kg. Total area planted to rice is
about 8.8 million hectares, of which 24% is irrigated, 4% is rainfed
:. .lowland, and 72% is in various categories of upland rice. Respective

average yields for these three rice ecologies are 3.5, 2.5, and 1.2
 
tons/hectare.
 

256. The relatively small Rice Program, which has been in
operation since the beginning of CIAT, already 
 has had major impact

in increasing rice production in Latin America. Thus, the introduction
of germplasm-based technology has led to additional .rice production

currently valued at 850 million dollars per year, 
 CIAT-also has had a
large role in-training, having trained 274 Latin Americans,
representing 23 countries, inits Rice- Program inthe 1969-1983
 

257. CIAT.'s mandate for rice, as stated inthe Rice Program
Report (30 January 1984) is: 
 "CIAT has regional responsibility for -.
*rice inthe Western Hemisphere within the CGIAR system. 
This regional

responsibility implies that IRRI has principal responsibilities for
rice on a global basis and that CIAT wdrks in close collaboration'with

' ., that center. CIAT takes on selected responsibilities especially (1)>if;-:?"- :: to generate improved productioni technolog components f r .. ... _ . ......
cooperative activities with, national research system~si, and (2)to
 

provide specialized in-service training for professionals from the
countries in a manner which is fully coordinated with IRRI." Uniquefeatures of rice production in the Western Hemisphere, which indicatethe need for regional- research-are listed in section 4.1. 

258. Specific objectives, from the Rice ProgramReport, are:

"(1) to produce germplasm-based technology developed to overcome
constraints of the irrigated system; (2)to devel6Pnew germplasm
based technology to improve productivity and stability of supply,
particularly in the region's more favored upland ice environments;

(3) to collaborate actively with IRRI, especially in the IRTP
activities;:and (4) to help strengthen national rice research programsthrough training and consultative visits,"and to support the networkof researchers which has been in effect for the last 10 years." 

i 
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2. Program Activities
 

259. Program activities were directed at irrigated rice systems
until 1982, when the upland rice effort was implemenLed. To better 
define rice systems CIAT has perfored an agroecosystem analyis, in 
which six main cropping systems have been identified: 

- irrigated rice, 2.1 million h ,et tr s; 

- rainfed lowland Wice, 0.4 illi io herta.es; 

- highly favored upland (no ;,!a rrtfress, fertile soils), 
0.9 million hectares; 

- moderate favored upland (sme water stress, fertile 
soil s ), 1.1 mi ili on hoc ta i; 

unfavored upland (pronouied water stress and/or 
infertile soils), 3.A ill inn bet ares; 

- subsistence upland, 0.9 miUMion hectares. 

260. Breeding has been a principal component of the Rice Program
"rom the beginning, with emphasis on semidwarfism,and disease and 
insect resistance. An agronomy program was added in 1971, initially
for irrigated rice but now almost exclusively for upland rice. In 
1976 CIAT and IRRI formalized the IF.TP program for Latin America, to 
evaluate and distribute geriplasm from IRR arid promising materials 
from CIAT and Latin American national progranms. Plant pathulogy was
 
added to the Program in 1977 in order to better address the changeable 
race situation in rice blast (Pyricularia oryzae). Eco'iomics has been 
addressed by a three-year post-Foctora-Ta-p-]oiT-ieri. Plant nutrition 
problems, which are largely iron and aluminum toxicity, have been
 
handled by breeding for resistance.
 

3. Staff and Facilities
 

3.1. Staff 

3.1.1. Core Staff 

261. The 1981 Long Range Plan (LRP) projected a core research 
staff of six: (1) an irrigated rice breeder (on board), (2) uplandan 
rice breeder (on board), (3) an agronomist working full-time on upland
rice (on board), (4) a pathologist divided egually between upland and 
irrigated systems (position temporarily vacant), (5) a physiologist

for upland rice to be appointed in 1984, and (6) a projected economist 
position proposed for 1985. As a further part of its minimum core 
CIAT plans to provide a full-time Coordinator in 1985, in order to 
handle increasing rpgional responsibilities and projected growth in 

http:herta.es
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extra-core activities. TheProgram has proposed the addition of two 
more core positions in the next two years: a breeder for the acid 
savannas (1985) and an outposted breeder for the Southern Cone 
subtropics (1986). 

3.1.2. Extra-Core StaFf 

262. The Rice Program has two extra-core funded staff: the
IRRI-CIAT liaison scientist who handles IRTP activities and is
stationed at CIAT headquarters, and the co-leader of the Peru-INIPA
bilateral rice project who is stationed in Peru. Two more extra-core 
funded positions are projected for 1985: a regional coordinator for a
proposed:Caribbean Regional Network Project, and a CIAT-IRRI-EMBRAPA 
liaison scientist, to be located in Brazil. 

.. . 3.2. Facilities 

263. Facilities in Colombia include field, grain quality
laboratory, greenhou se and screenhou se space at CIAT-Palmira, which is 
now used mainly for the crossing program and some evaluation services. 

. 
The principal breeding site of the core program was moved from CIATPalmira to Santa Rosa and La Libertad, in order to place the breeding 
program in alocation'more representative of the problems of theoverall Latin American tropical area. 

I 

264. The Santa Rosaistation, acquired in'1983, is the breeding
site for favored upland and irrigated rice. Also in 1983, ICA
provided long-term use of 16 hectares of acid savanna on its La ' ' 
Libertad station, adjacent to Santa Rosa, for upland rice, along with
another La Libertad site for iron toxicity screening. AnotherColombian site, at Nataima, is used for selection under irrigated 

-

'<' 

.. 

d:nditions. CIAT also has access to two locations in Panama (Rio Hato
and Tocumen), made available by IDIAP for collaborative workon upland
and irrigated materials, as well as selection sites in Peru, madeavailable by INIPA, for upland and irrigated rice work. Thus, most ' 
field research is now decentralizedfror,, CIAT headquarters. 

' : 

4. International Cooperation 

4.1. CIAT-IRRI Relationship Regarding Rice in Latin America ' ' 

265. CIAT and IRRI have successfully collaborated in rice 
research for Latin America since the establishment of CIAT. Thus, thesemidwarf variety IR8 from IRRI was released in Colombia in 1968 ' 

through a collaborative CIAT-Colombian rice research program. Many
other semidwarf varieties, all tracing back'to the semidwarfing source
'inIR8 or its DGWG ancestor, subsequently were released by national 
pr-ograms.'' 

" 

- 1 

r 

266. ' IRRI and CIAT collaborate under a memorandum ofunderstanding, which notes, among other things, that IRRI has the 
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world mandate for' rice research aid while CIAtraininm , 's rjinardate is
for rice research and train inq in at in Amar'ica. 

267. The need for d rei ma] iesea rh program for Latir America
is justified by the distance from IRRI and by factors unique to rice
 
in Latin America:
 

- lar;e-scale i chaniz,ition, 1ittle tranplantin ; 

- special i:aed o!a ir,,italily; 

acid toils, rsul li ip in imn and a l uimmitoxicities; 

more variahilit, in hla, t, especially in the acid 
soil-uplan (ri VstpII; 

- hoja vir iOr it', in;ectblanca ' vector; 

greater severi K,f l im.tlll.ur, dirty panicle, 
and othe r il -- - 

fhiqhl, developt iiItr,i,,truclure. 

4.2. CIAT-IRRI-I KA-.ARDA-iPAT Relatiorhips Regarding 

268. It appears that the cul aboratie roles ailonq the IARCs for'
upland rice will be arnaloqeus !P that for irrip ted ricc, i.e., IRRI
has global responsibility while CIAT ia reqional ,'esplonib ility inLatin Arlerica. I ITA, WANDA, IPAT, and IRP I share regional
responsibility for upland rice in Africa. 
 A memorandum of*
understanding onil ,RI-CIAT-IITA-WARA-IRAT roles in upland rice has
been signed. Collaborative efforts heteen CIAT ard IITA 
on upland
rice have already begun, and selected IETA materials have been found
 
to have tolerance to thea cid 
savamw soil s of La tin America. 

269. In general, the rleed for regioal re;earch uplandon rice in
Latin America is defer neiled by the saue m1i1up for furs as for
irrigated rice (section 4.1). 

270. The area of upland rice in Asia, Latin America, and Yrica 
was estimated by IRRI (Report of the Seoid QQR of IRRI , p81)- to be
19, 5, and 2 million hectares, respectiv ly. Howevr, in the
comparison betwee Asia arnd Latin America it is ilrportart to recognize
that the percentage of upland rice, expressed as 
a portion of the
region's total rice, is much lower in Asia (abort 15V) than in Latin
America (about 70Y). Research proportions are in similar alignments:
IRRI estimates that one quarter of its resources and 1Y of its senior
staff time is devotd to upland rice, while CIAT estirates that
two-thirds of its rice effort currently is 
on upland rice. 

I./ ,GD/TAC: !AR/82/9.
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5. Review of Current Research Direction 

271. Until 1981 CIAT's research war entirely on irrigated rice.
In that year CIAT began shifting its emphasis to upland rice research,

especially on favored uplands, to the present alignment of two-thirds

upland and one-third irrigated. Within Upland rice, about 50% of the
 
effort is on adaptation characters (drought, iron toxicity, aluminum
 
tolerance), 25% on dlease resistance, and the remainder on
 
architecture for yield potential, grain quality, and insect
 
resistance.. Within irrigated rice, about 60% of the effort is on

disease resistance, 10% on grain quality, 10% on early maturity, and
 
the remainder on lodging resistance and yield potential, adaptation

to soil stress, and insect resistance. The sudden and unexpected

resurgence of hoja blanca virus disease in both irrigated and
 
upland rice throughout tropical Latin America, as well increasing

amounts of Helminthosporium is keeping the effort on disease
 
resistance breeding, whic 
 had been expected to decline, at a high

level.
 

6. Training 

272. Training of professionals is an important component of the
 
Rice Program. Such training is accomplished through courses at CIAT,

in-country courses, 
regional courses, thesis and research supervision,

and conferences. Training is provided in the areas of agronomy,
 
breeding, pathology, and production. A total of 274 Latin Americans,
repesetin 23 countries, have received training .inthe CIAT.Rice
 

Program in the 1969-1983 period. The training period averaged nearly

four man-months per trainee during this period. In 1983, 32

professionals (95 man-months) were trained. Also in 1983, one
 
post-doctoral, five B.S.,"one M.S., and one Ph.D. student were

associated with the Rice Program. 
These accomplishments compare very

favorably with the craliiing activities of other commodity programs.
 

273. The new memorandum of understanding being negotiated between
 
IRRI and CIAT also projects an increase in degree work in Latin
 
America.
 

274. Future training plans in the Rice Program for the period

1984-1988 begin with a bold experiment and departure from previous

methods in terms of courses at CIAT. The trainees will spend only

three weeks in lectures and use of audiotutorials at CIAT headquarters

and then four and a half months in lectures and gaining hands-on field
experience at the Santa Rosa station in Villavicencio. This approach,

which will be evaluated after one year, is endorsed by the Panel. 
 The

Rice Program proposes to devote 12% of senior staff time to training
in the 1984-1988 period. This ranks third of thefour commodity**
 
programs and appears quiteadequate considering the small-number of
 
senior staff in this Program. There will be a serious impact on
 

Liu, 
> 



'training di ti additional snenior staff cannot be added to the
 
Rice Parogaiby h1985 n
 

7. Acnievements and Impact
 

7.1. Introduction
 

'275. The RiceProgram has already had a major impact on rice
 

production' inLatin America,princIPally through the development of
 
high-yielding seidwarf varieties (HYVs). By 1981) the.last year for
 
which data are available, HYVs were grown on 2,286,000 hectares, or
 
26% of thetotalrice area.. If Brazil isnexcluded, the adoption was
 
70% fompared with the 40% noted inthe 1977 QQR. Brazil often is
 
excludod' from2 Latin American rice figures because its large upland Y 
rice area is not well suited for the original irrigated rice
 
technology of CIAT.I
 

7.2. Diffusion of HYVs
 

27T6. nuSrie have0bn are derived from CIAT germplasm and/or
ofic 

caP ha ben nominated by national programs inLatin
nusr 


Amr asbeAn xethe spi'n-off of the 'irrigated rice breedingprogram h b f selected lines in upland 'production. ' 
' 

Thus, in 1981/1982 HYVs.weregrown on 661,000 hectaresof upland rice,
 
oriabout 10%of 'ul If Brazil isthe total and area in Latin America. 

excluded, the HYVs'adoption'on upland areas was 60%. The'661,000'
 
hectares of upland rice plantedito HYVs were distributed as follows:
 
163,000 hectares in"Brazil, 140;000 in Venezuela, 80,000 i n Mexico, .
 
70,000 in CostaRica, 64,000 c
inColombia, 50,000 in Panama, with the'
 
remaining 99,000 hectares being grown in seven additional countries.
 

7.3. HYVs Contributions to Production
 

277 CIAT estimates that the realized yield advantage of the HYVs
 
over the 2,286,000 hectares on which they are grown is about 1.2
 
tons/hectare. Th'sfor 1981 the in'creased production from use of the
 
HYVs was estimated to be:2.7 million tons for Latin America. The ' 
value of this added 'production' for 1981 'was estimated to be 850
 
million dollars. 35% of the increased production
'Intrestingly, 


resulted from the spillovereffectof irrigated HYVs into upland rice
 
systems. ' Therefore, CIAT has ma'de large contributions to increased 
upland rice production even though all' research emphasis up to 1981
 
was on irrigated rice. '''' 

7.4. Benefits and Returns to Rice Research
 

278. Costs of rice research in.LatinAmerica for the period
 
1970 -1981 were estimated to be 9 to 10 million dollars annually, of
 
Which CIATresearch costs were no more than 1.5 million dollars per

Year' An'analysisof the net b'enefilts and returs of rice research by
 
CIAT and the national programs for the period '1968-1981 showed 'that
 



the internal rate of return was 89%. 
 This means that every dollar

invested generates another 89 cents per year from the time it is

invested. Only 25% of the estimated benefits were included in the
evaluation, since costs of transferring technology to farmers and

additional costs of productiou due to higher use of inputs were not 
included in flow of costs.
 

7.5. Scientific Achievements for the Period 1977-1983
 

279. Scientific achievements for the period 1977-1983 fall 
into

four categories: rice patholoqy; elucidation of the resurgence

phenomenon of the hoja blanca virus disease and its vector, Sogatodes

oryzicola; IRTP achievementi in Latin America; and rice breedihg.
 

280. In rice pathology the achievements included: improvement of
disease evaluation methodology for blast, grain discoloration, sheathblight, and stem rot; identification of resistance sources to blast,

grain discoloration,, and eyespot; studies on disease management and 
control; and disease monitoring.
 

281. In the hoja blanca virus-Sogatodes oryzicola vector
situation, achievements includedid'entification of virus resistance
 
sources, identification of a dryinid parasite-predator of Sogatodes;

discovery that wild taxa of Or 
 may be overwintering reservoirs for

Sogatodes; 
 confirmation that the virus was not seed-transmitted; and
 
an elegant analysis that may explain the cyclical nature of the
 
reappearance of the virus every 15-20 years.
 

28Mi The IRTP achievements included provision of material to

national programs which resulted in release of several entries,
identification of useful parents for hybridization, and identification 
of germplaIm'resistant to iron toxicity and of germplasm resistant to
 
straighthead.
 

283. Rice breeding achievements included: use of mutation

breeding to dwarf unproductive tall varieties, and thus make them

better suit'ed as donor parents; improvement of grain quality through

irradiation; utilization of.genetic male sterility for 
recurrent
 
selection; identification of broad-spectrum resistance to foliar

pathogens; and identification of sources of seedling resistance to
 
hoja blanca.
 

284. The Panel commends the vigorous attention that the Rice
 
Program has given to the resurgence of hoja blanca virus disease,

including the search for sources of resistance to both the virus and-
its vector, Sogatodes, and to the efforts to determine why the virus
 
recurs in cy nature every 15-20 years. 
 The Panel also commends
the Program for its constant monitoring of the blast situation, and

for.its monitoring of a myriad of formerly minior diseases which are .becoming increasingly serious, including dirty panicle, and those

caused by s , Helminthsporium, and Rhizoctonia.
 



285. The Panel similarly commends the positive attitude being
given to seeking applications of biotechnology which winl increasebreeding efficiency 
 The current example is -in use of anther culture 
to quickly,deveJop homozYgous lines and thus shorten the breeding

process. 


-..

'd" 

recommends that more effortbe devoted to publication of research 

286":.inu .edutainonnectone iwitescintii achirvee nts.. he, Panel 

results inscientific 'journals. Knowledg of studies described above
which would beaof interest to the scientific community includen the
analysis of the possible cause of resurgence ofthemhoja blanca virusdisease, the procedures being used inprthe search for durableresistance to blast, the application of genetic male sterility in 
recurrent selection for disease resistancb, and the applications of
induced mutuation for semidwarfism and improved grain quality. 

I'8. Constraints anid Weaknesses 

<1) 

287. 

- , . . 

Three major constraints to the Rice Program were identified: 

Staffin g - There has been a turnover in two seni r 
staff positions in this small Program. It is
imperative that highly competenit professionals be 
recruit d as soon as possiblento maintain this 
Rproductive program in its position of prominence. 

2) Coordination -Despite the small size of this Proga
it is necessary for the Coordinator to spend a
significant portion of timie on administrative matters. 
This should be reduced to a minimum inall programs. 

3) Travel time -The increased decentralization of the 
Rice Program will necessitate additional travel anddetract from time available,for research. 

4 

288.9. Future Plans 

288.. Simply stated, future plans are to concentrate on ecosystems
for which greatest returns can be achieved on the research investment.
Inthis work the challenge is to seek the appropriate, balance cfresearch between irrigated and upland systems. Thus; irrigated rice
presently occupies only 24% of the rice area in Latin America, butthroughihigh average yields of 3.!Vtons/hectare, accounts for 46% ofthe total production. Rainfed area is only 4% but, with yields of 2.5
tons/hectare, accounts for 11% of total production. The variouscombined categori s of ,ipland rice occupy 729 of the area, with. 
average yields of about 1.2 tons/hectare, and account for 43% of total 
production. . 

-

4 
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289, hI~genealstrategy of the Rice Program is to complementthe large research effort on upland rice (presently two-thirds ofres'ources) wilth' research on situations where irrigated r'ice
 

-<emphis:isiJ t e'-rret breeding'position is on favored uplandecologies,tharactrized by fertile soils and 
 'high These
rainfall.

favored'uplaog
i .o 
logies still representa diversity of environments
in which there are"large genotype by environment interactions, and
which-have hi ghidiseasepressures. Inaddition to the favored upland
breeding~6#fort ,a modest program isunderway for upland improvement'
for the well-watered acid savannas'where the major constraints' are,

diseasesptaluminumStoxicity, and other nutritional stresses Vast


presentlyunderutilized rofacid savannas 
in Mexico, Colombia,

eVenzuela,'and
Brazil could be 'converted to productive rice areasif
this breeding effort issuccessful. '(Promising germplasm. from Africa
has recently been idenitified.) Since'the'?two present' core program
.. ,reedersare fully occupied with. breeding 'for irrigated 'and favored

upland rice, the Rice Program proposes that a third core program
breeder be added to work rice
on for the acid savannas.
 

, 
 The Panel strengai

to the establishmentptheltTl of y 


,290 ). 	 recommends that higher pri1ority be given. 
o re breeder position, for"acid t
savannas, than for the economistposition. In a germplasni-or iented ' 

' 

technology'program, breeding obviously isa'
key'com'ponent, and'is'a_

long-tpermeffortwhch needs to be started at' anearly date., 
The''
Panel 'also recognizes theneed'for an economist,'but feels 'that the
functions of this latter position could 
 f the by'e t
appointment of a visiting scientist for 
a 2-4 year period.
 

291. ' 
,In the second category (situations 'where 'irrigated
 

-te l a ' three' opportunities that'have been identified 
1) 	The Caribbean, which has rainfed lowland rice and

sma.)l ''' 

amounts of upland. Slow but steady progress is'
anticipated4 inth'e region. The Panel suggests that the
proposed Caribbean Regional Networks Project'be
expanded 'to 'include Central America since there aremany 	 rice production'problems common to the Caribbeanand to Central America. However, the Panel also ~ recognizes'that the urgent need'for increased''rice'
production in the Caribbean may'justify a Networks 

Poetspecifically for' this region. 
2) 'Brazilian varzeas areas, which are poorly drained and''periodically flooded lowlands. Brazil' isestimated to
have 	20 to 30 million hectares of'varzeas of'which


perhaps one million hectares have been provided with:
drainage and have 'been levelled. Itisfelt that'
breeding objectives for the varzeas are similar-to 

those for irrigated rice, and that great potential' 

"
 

exists for increasing production inthe varzeas areas.,
 

I R 	 ! i ! :i ! ! i i '] /'4
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~~.if3) -The'Southern Cone, ubtropical-to-temperate region ofA ;anI aaguay
:Southern Brazil,.,Uruguay, Ar9entina, and Paraay 
High yields are achieved in'this area_(4.5 tons/hectare 
on thie 650,000 hectares inRio' Grande do Sul ,for 

to 6-7 tons/het'are, Four germplasm problems must be 
addressed to roise yields: tolerance to low, 
temperature, iron toxicity, grain, quality,~and 	 i~ 
straighthead (aphysiological'disease). An outposted
 
core breeder has been requested for this region
(section 3.1.1). 

.. 

292. ' has recommen'dationsThe Panel 	 regarding staffing for the'se 
f~last two opportuniities.:
 

293. First, the Panel recommends that the requested racoreCIAT-IRRI-EMBRAPA liaison sientist position be xsa 

possible. Such a position would strengthen the collaboration .between,
 
CIAT'and IRRI on both upland and irrigated rice(, and with Latin
 
America's largest rice growing nation,"Brazil. "ThePanel also
 
suggests that the scientist's research emphasize development of
 
germplasm for the varzeas, and, thereby complement existing research in
 
Brazil and other rice. loi e
 

Second, e requested outposted core breeder
 
position for the' Southiern Conesubtropics, the' Panel. believes that the!
 
294. -	 ereardingth

~needs of this'area can be adequately served by further introduction of
 
rice technology and germplasmfrom North 'America'and from ClAT
 
Therefore,'the Panel 'recomme'n'ds the' following approaches in~lieu of
 
~the 'outposted breeder. position. (1)that CIAT, throuigh consultations
 
a'd .visits,provide assistancektothe Southern Coneon im roved
 

practices i tagronomicestablishment and
 
fertili 1a ion; and; (2)'that CIAT in.conjunction with the.IRP,
 
accelrt efforts to integrate cold tolerant, North American
 
germplasm into breeding efforts in the Southern Cone.
 

10. ': ,Assessment and Recommendations 

295., The Rice Program has had a'major impact on,,rice production 
in Latin America, and is to be comiiended for its success. The Program

isdyna'mi'c'and has shown the capability to modify directions as
 
needed. The decentralization of rice research from CIAT headquarters 
to sites more representative of Latin American rice areasenables the 

4, 	 program to deal more effectively wYh significant problems of rice in 
the region, but .at the same time places greater strains on resources. 
The termination in 1983 of the Rockefeller Foundation breeding
pathology position also reduced program capabilities '.'Therefore the 
Program isrequesting increases in both core and extra-core positions. 

Ijg 
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101. IfplementatiCon of t h Recomendations by the 1977 QQR 
There were no 
specific "recommendations" for rice in the
._ 977_QRbutth flfloA t .4-u.-.ta- arye hs-uplandrice with particular emphasis on 

givenv to
disease resistance
suggestion was ..." This
implemented in i982ylth'the hiring of ani
upland rice
breeder. 
 C'rrently it isiestimate,.that two-thirds of Rice Program
resources are on ipland rice, and' one-third
represents a on 'irrigdted, which
major shift in the last few years. There is concern
the sh'ift may that
have beentoo 'far in the direction 'of upland rice, but
'Chere is a small 
number of scientists, and it was generally felt that
an individual's time should be devoted mainly to one system or the
other.
 

297. The increased efforts on 
uplandrice are expected to
interface well 
with the needs of Brazil, which has 75% of the total
rice area, and 88% of the upland rice area, in Latin America. It is
hoped that the increased emphasis 
on upland rice research ultimately
will result in fewer references to Latin American rice production
statistics which "exclude Brazil." 
 Sich references are frequently
made on the grounds that CIAT's rice technology applies only to
irrigated rice. 
 Actually, CIAT's irrigated rice technology already
has had beneficial spillover effects on upland rice production.
HYVs Thus, 'are .now planted on about 10% of the Latin American total uplands,
rice area'. 'Furthermore; of the estimated increased production of 2.7 :million tons of rice per year due to CIAT-IRTP technolog 
 35% has
come fromincreased upland rice production.
 

. ." ' 10.2. Recommendations 

. 

298. 
 1) The Panel recommends that more effort bL devoted to
publication of research results in scientific journals. 
 Several
valuable studies of scientific interest have been or are being 
 '
conducted at CIAT, but knowledge of this has not been made adequately
known, in scientific channels.
 
299. 
 2) The Panel strongly recommends that higher priority begiventothe establishment of the third core breeder position for acidsavannas than for the e6,b nomist position. In a gerinplasm-orientedtec hnology program, breed ing obviously is'a key component, and is a
long')rm effort which reeds to be started at an early date. 
300. 7 3) The Panel recommends that the extra-core CIAT..IRRI 
 ..
EMBRAPA liaison scientiTt' position be established as socn as possible,
'
in order to strengthen collaboration between CIAT and IRRI on both
upland and irrigated rice, and with Latin America's largest rice'
growing nation, Brazil. 
 The Panel also suggests that the scientist's
research emphasize development of germplasm for the varzeas, and
thereby complement existing research'in Brazil on other rice


h ',ecologies.
 

301. 
 4) The Panel recommends the following approaches in lieu ofthe requested outposted core-Trder position for the Southern Cone 
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subtropics: (a) that CIAT, through ccnsultations and visits, provide
 

assistance to the Southern Cone on improved agronomic practices 
including weed control, stand establishment, and fertilization, and
 

to
(b) that CIAT, in conjunction with the IRTP, accelerate efforts 


integrate cold tolerant, North American rice germplasm into breeding
 

efforts in the Southern Cone.
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,CHAPTER VI TROPICAL PASTURES PROGRAM 

- Ki!!!!;ii!; -'k :Ii. ~akroundndObjectives q . 

302 Background
 

3milk, 
 and dairy products are important components ofthe'diet in Latin America and comprise between 21%-37% of total
expenditureon food by the lowest income quartile. 
 However,the

productivity of cattle is low. 
 Steers grazing the major areas of.
 
savanna, the Cerrado and Llanos, take from 4.5 to 5.5 years to 
reach
slaughter, and live weight gain is only'some 20 kg/hectare/year or
less. Yet there is.considerable potential 
for beef production in

these areas as rainfall is in excess of 1000 mm. 
 It is quite a
reasonable expectatioo that improved legume/grass pastures could raise

animal" productivity per hectare by a factor of 10. 
 - t

303. Consequently CIAT commenced the Beef Production Systems
Program in 1969 which had the very wide mandate of increasing "cattle 

• 

p productivity in the lowland,,Fopics of Latin America." A ,,eview
of
this program in 1973 fount' 
at the mandate was too wide 
nd that,
 
, ':oncentrationc" was needed'-n priority areas. 
 This Program, however, .
'id establish that forage quality was the-prime limitation to animal

production. . 

304,- Accordingly, the redefined Beef Production Program was
 
- initiated in 1976. 
 This Program emphasized the collection and use of . adapted germplasm, definition of fertilizer requirements and


sequential evaluationof accessions to thestage where successful
 
legume/grass mixturescould be successfully incorporated into farming


systms.A toconcentrate .the' research
dlibeatedecsionwasmad 

effort on,the;Iarge areas of undeveloped savanna 
and grassland,
typified by the Cerrado and Llanos. 
 " . 
305. To reflect this change of focus the program was renamed the
 
Tropical Pastures Program in 1g79. ,Sincethen the research and
*program objectives havebeen basically unaltered, as recommerded by
the .1977 QQR. 
 The change of the program title was justified as it
better reflects themain thrust of the program and also allows for'the
roleof pastures in improving milk production. However, it must also
be recognized that the end product of the Tropical 
Pastures Pr'ogram is
 
to jrovide an economic way of improving animal production. Pastures
 
are only a 
means to an end and not an end in themselves.
 

1.2. Objectives
 

306. ' Thus the stated overall objectives of the Program are:
 

"(a) 
 toincrease beef and milk production and productivity,
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(b) to promote economically and ecologically sound
 
xpansion of the agricultural frontier in'tropical


andAmerica,an

(c) to release mo yfertile land for expanded crop
 
producti on.
 

307. 'ThePanel interprets this to mean thaCIAT, through its
 
a.propriate research and collaborative activities, will assist in 

oeetingthese three objectives.
 

.7'.308. The strategy ofthe Program has beento avoid the use.of 
large amounts of fertilizer but to adopt a low cost, low fertilizer 
input approach of selecting grass and legume species which are adapted 
to acid infertile soils ar' resistant to existing pests and pathogens.
 
The tropical pastures c'u'ivars available in thi .late 1970s were soon 
found to inadequately co'e 'with these conditions, particularly the 
legumes, necessitating a',large inpqt into germplasn col~ection. and 
evaluation. Further'studies on promisinig accessions defined their 
requirements for establishment,fertilization and, ippart, management 
practices have been developed which enable promising species to be
 
successf illy!.used in persistent and prductive pastures. The emphasis 
has been solely on beef cattle. I These pastures are then to be 
incorporated into effective,production systems, along with 
complementary animal practices.
 

309. ,-This policy must be reconsidered due to a number of factors, 4. 
primdrily the following:. . . 

1) 	The majority of cattle in Latin America,(69%) are in 
the less acid areas. For example, of the 26 million 

the Llanos,
head 	in Colombia,.eight milli6n are i',i
. . 

-Brazil
although Vhe Llanos comprise. 64% of Colombia. 
.. 

has the hig)est concentration of animals on acid soils; 
42% of the national herd are in the acid soil areas 
(60% of the' land area). . 

2) There is increasing evidence tIhat cropping, currently 
of considerable importance in the Cerrado, will 
increas )inthe Cerrado and probably the Llanos, at. 

.least in Venezuela.' The interaction between crops and . 

.' 	 livestock has been of. benefit throughout the tropics 
and will modify the requirements for pasture research"' 
and technolngy and affect the rate of technology . 

. , , 

adoption. 	 . . . 

3) . There is a continuing national pressure for clearing 
.forests inthe humid tropics and increasing concern 
about the severe degradation of'pastures established in 

1/ CIAT inthe-1980s, A Long Range Plan, p. 110.
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these areas. 


4'Wt'the progress made in developing improved pasures~ .J3.~~,for~the savanna, ecosystems, as outlined later in"th is~ 
'~ 

ch'apter, CIAT must cons ider whethc-r it.is~how opportune
to~6 giadually reduce-its ,input in these areras. aahs.kwuld allow the, Progra6m to cn 

"T areasWhere small-sized farms predominate..A 

the
 

5)There has been a~marked improvement inthe researchj

s'capabilities ofLatin American countries inthe field
 

b.- o1 tropical pasture research ssince the 1977 QQR,:andthis traend is conitinuing. Some of these improvements 
Sare 
 attributed to CIAT's influenc~e. Brazil1, which has
the largest national research ietwork, is;,estimated to
4haVe more than 100 pasture scientists-trained to Ph.D.
)or M.S level. Throughout Central and South America 
there are aprymtl 1'75 research workers studying

~aa ~aapastures on acid soils.a~
 

6) There(Ilas also been sustained developmen'in rangeland~
and pasture resear&h inILCA an,dmany nationalresearch >insthltutes inthe tropics outside of LatjnAmerica.?~7{~r $2.~ . The question arises asxowhat extent~th pogram?
 

. should extend its mandate into parts of Africa aand
South'east 'Asia with acid soils and high rainfall.
 

1.3 ~ atre fthe PasturesaProrama 
)3,10. It mu st~also bercgj~.that~research in the Tropical$aPastures Progr'am-.is.not concentrated on aa-single 'species,' as is 

'~ bascally the",case for the, other commodity programs at CIAT, buit covers a wide range of undomesticatedspeciesaand even genera. ,Furthermore, although thea'fnal aim isto iniprovi6 animal production,
most measurements have to'be plan bae Liwse prvd 
~ legum-e/grass pastures have an extta, degree of difficultyover an a'vannual':cropi 6 that they must' be managed' and fertilIized fo'r , 
aaa': persistence~land productivity over an extended or indefinite time span.
This inevitably lengthens the time span required foradequate'evaluation. 

,, 

2. Program.Activities
 

2.1. Germplasm <i a 

311. Since the 1977 QQR there has. been a
large increase~in the~a~a a.ageml~s colcin tropical forage'plarts, afronm,3009 (1977)' o
l~a.aaprolaaey11,300 (October 1983).a Therelhas'abeen incre6aslig 
a
 

cooeraionbetwveen CIATa and other nationala inst~itutions ingermplasm 
a.4, 

collection. 
 In1977 only 23% of the CIATacollectioni ha d been' obtained aY 

a ait ~ a ~ "A 
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"throuh 51'lbrt~iW6colection, .but this increased to 43%,,', 1983. ,Th's',tren'd is,-supported by the Panel'. Some:.90% of the collection are
l1eguines~.the _maj o~ity being fromtropical--Aerca-particularly.i'om-

~ t'din~areas~ f -~fif soil. fJhe collection of grasses has increasd x.~;4
fromJ2, 1 9 t(19 14 83) most of these bejing from Africa andobtained t'roug~h.xh ajige from'thei' institu'i ons. 
 ' 

312-..,iHweverpCAT inino an 
 hould not attempt to'
become :the wor,l1'dgermplasm eniter for all tropical pastuvre speclies.

''C1AT.'s germplasmmandate 'shiuld still be to Latin America and on
species fo6r :acid soil condit'lons inthe high'r rainfall~ tropics. ILCA 

' 
sY-lradbafly buildiiig up its germplasm-collection and will obviously 

' 

S" become ,the major ceiAer for some collections -such as that-for the'9
Trifol'ium species from'-the African-highlands 'CSIRO (Australi i) has a:
 

X p arge germplasm collection, with-particular emphasis-on species for
 
dre coniton.,
 

313.v" Inpractice, itwould b'eimpossible-to rigidly define'
~''bouindaries for ea'ch'major collection, either by region or by species,.

as th'ere will "always- be some overlap of in'terest.' The objective


';should'b-to etaiithe best possibleirelatio6nship with other 
Ph"g la~m centers, wiith some, assistance 'from -IBPGR,- so 'as- to avoid 
unnecessary duplca'tion, competitive collection or waste of-resources. 



~--~'dA c laso crnsider holdirig'back-up or "l'ast resort" reserves in'lo egtrmistorg6'eat other- reliable centers in case6of extremely
Unlikely circumjstances resulting;in the-loss~of the CIAT-Palmira 
 ~ 

3114. At this piint there has'bee'r(1imited Yegeneration of-the
collection, as; it,is"'of relativel.y<reqent origiharnd isheld uinderrelatively-good coniidtions,' though~better~facilities'for long-term 
' 

4, storage woul'be desr~l. oee- hsne will undoubtedly'

tincrease inth'e future;" Th'ere are 4pa'rticula'r problems' in-regeneration
of outcrossi'ng grass' sprecies"~'as individuial lines 'of such species must


rbe grown far apart, which is-diff-icultito-organize inpractice, or

else inpollen pofgasostjeunpits. -The' potential 'problems
W -KI
arising from a
lower level of outcrossiin insome ;legume'<species must

also~be recognized. -The Long Term Pl'_of the' Pastures Program,'

1 supported by. the -Panel ,"'is' for the coiitinuatiort df. th'e germpla'sm ' position onminimjm core.. ~'- '' 

2.2.' -Plant Breeding
 

'315 The emphasis withini the Tropical'Pastures Program is'~primarily on the collection and-description of existing variability---'
rather than'initiatingbreeding(hybridizatiori) projects at an earlystage. This'strategy is'supported by the Panel on two mahin grounds.
Firstly,i sprmtr to coimmence 

-- "

breeding to, combine cha~racters
utlthere has been a reasonably 'wide screenin'g of- the gen'etic ba'se' 

-'. 

0to
discover what variability already exists,-and in-what combinations.
~~w'M~Secondly,"it 'isonly after accessions have 'been widely grown that-it 

ispossibl'e'to'clearly define, and give priority to, plant breeding 



4--objectives."
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316. The only work on 
grasses to date has been tomake..,
 
vai lt for agronomic traits -in
recently releaedAndroorn' ayanus CIAT 621. 

the 
This infornation will
not only be of ue7 t~t Ir se lction is initiated, but may be
helpful in understaniding the genetic drift<that is like)y to occur in
CLAT621 whenreleased as 
a cultivar in different countries and
 

therefore subject to different selection pressures in different
environments and seed production systems.
 

317. The emphasis in breeding has been with legumes. 
 In
-
Centrosema the objective of crossing C. macrocarpum and C.
was Pubescens .
to retai*n the adaptation to grazi~go 
 seswil7
 
incorporating greater tolerance of 
low soil pH __a owd alcium and/or'.
, high aluminum, and also of diseases, in C. nLacrocarpum. The project
on Leucaena also had the primary objective ncreasing adaptation to
'aci-d soi s. Theprogram on Stylosanthes capitata was aimed at .-.
 
combining desirable qualities ou TTihtaccessions, All
theseprojects are no

CPAC-Brasilia. longer funded by CIAT but are being continued at
The progeny are in the later stages of selection (F
or subsequent) and the final lines warrant evaluation at different 

4
 

sites, comparing them with the main parent lines, the best available
accession of that species, and with the best alternative species for
that environment. 
 t the best.a..erna
 

318. 1 The current plant breeding program on Stylosanthes

-uianensis 
is aimed at combining the anthracnoseresistance of the
S"tar~tdlotypes with the high seed yield of the common types. 
 High
seed yield is an important char cteristic in reducing seed costs and
may also be important in ensuring that sufficient seedling
regeneration takes place under grazing for long-term persistence.
first' F, populations in this program have been established'at 

The
 

Carimag a and CPAC. 
 . . pesit.ce 

319. There is currently r.o
need for major new initiatives in
plant breeding although the Stylosanthes program should continue. 
The
appointment ofa second plant breederis only marked as optional 
in
.the Long Term Plan, and higher priority is not warranted by present

*..needs. 
 At the,same time, it is desirable to have the services of one
plant breeder/geneticist within the core Pastures Program.
 

.#i,- . .2.3. Plant Protection . . 

320. At the time of the 1977 QQR the Program was without the
services of a plant pathologist and an entomologist. Since their
appointment, very useful information has been collected and CIAT is
well recognized internationally for its expertise cn diseases and
pests of tropical pasture plants. 
 The major impact has been to build
 up knowledge on the interaction between pest or disease by accession
by environment. This- survey has pinpointed key problems and helps to,
guide the choice of germplasm to be evaluated in different regions
where there are different pest and disease problems. For example,
some ecotypes of S. quianensis, susceptible: to anthracnose in the
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Lianos and Cerrado are proving resistant to this disease in the humid ,

tropics ecosystem, despite the presence of pathogenic races. 

321 Possibly-the most serious insect problem, particularly in
the Cerrado,,ie's in the susceptibility of Brachiarla sp.,


-particularly:B. decumbens, to spittlebug.Te ways ofattacking
this problem are being investigated: use of biological contrnl by a
fungus, 	 selection of tolera'nt or resistant Brachiaria accessions, and. 

A-- manipulation ofgrazing pressure. 

322 The plant pathology position has been designated as
 
continuiny minimum core and in view ,of the importance of disease,

particularlyianthracnose, the Panel 
strongly supports this. The 
Program has planne'd to outpost a second pathologist, stationed in the 
Cerrado, on mininum core from 1986. 
 The Panel supports the proposal
for this .second pathologist.- The focus of attention must be on the 



broad species by-environment by race of pathogen complex. It would be Ifdesirable if a plant pathologist from EMBRAPA-CPAC could also be i ,volved
in-this project.-- -

- - 323.-- ' The Panel assumes that, if sufficient need arose, a limited
 
amount of.time''could be given by-the virologist within the Bean
 
Program,.There is currently a visiting nematologist studying the
 
serious 	problem of stem gall nematode1,in Desmodium ovalifolium. 

- Addres sing this problem may require longer Tan th preserqt two year 
plan. ----

2.4.- Microbiology 
approachto pthe324. As CIAT pasture improv ient is based on the 

use-of legumes, a microbiologist working with Rhizobium has been a
 
minimum core position. From the practical viewp fiit is highly

desirable that legumes nodulate promiscuously, thus reducing or 
-

eliminating the-need for farmers to inoculdite legumes and the problems

* 	 associated with supply of quality peat culture. -However, itwould 

also be illogical to eliminate promising legumes just because they did 
not- nodulate with native Rhizobium. -

325. Thus, the microbiology section maintains a substantial
 
Rhizobium collection and is evaluating a promising technique where
 
rhizobia are screened for effectiveness in undisturbed soil cores.
 
With the continued introduction and evaluation of legumes, especially

in new regions (section 9.3), there will be a continuing need for this
 
expertise and the microbiology position is designated as continuing

minimum core. However,,Cthe microbiologist has been able to give some
 
assistance to the Bean Program and this is commended by the Panel.
 

3?6. Promising results have recently been obtained from research
 
on mycorrhiza by a postdoctoral fellow. Clear but, to date, 
 -

short-term responses to inoculation of pasture plants-with mycorrhiza

have been obtained with unsterilized soil in the field. It is-not
 
proposed to appoint additional core staff to continue this study, -but
 
to continue with existing resources. The Panel supports this, but
 

...-... 
 ~ , .C 	 . but 

4 
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believes it is certainly premature to move int.technological. aspacts 
of' '-hizaI CIAT should not move into basicmycorrh al research, but continue to seek to have this supported at


research institutes'i n developed countries. 

2.5. Plant Nutrition
 

,327. The study of the nutrient requirements of the low fertility

demanding species under test inr,"e Cerrado and Llanos has been a keypart of the Program. CIAT has i'untified species, such as Andropogon 
a anus and. Stylosanthes capitata, which can persist and produce'under" 
owertili conditions whFere species such asPanicum maximum grow'poorly. Satisfactory levels of basal fertilizer---ppl1cation have been

defined, and some progress has been made in determining needs for
maintenance fertilizer. 
 Responses to maintenance phosphorus, sulfur,

and potassium have been measured in different areas. 
,The need for
continu'a, research on maintenance fertilizeris of high priority.

Consideration should be given to incorporating maintenance fertilizer

levels as a variable in grazing experiments, with associated
 

. measurements of animal production. 
 The present use of small grazed
areas, 
or of fertilizer treatments within exclosures in grazing
 
,experiments, is.supported by the Panel.
 

-28.. 
 There has beei'no evidence of requirements for trace

elements in the Llanos '6r Cerrado, and a check for belated onset of
these deficiencies is being kept on older long-term pastures. 
 There

has been no evidence of iron or manganese toxicity in pasture plants,

apart from manganese 'on isolated areas of,atypical soil 
at Quilichao. 

.;'~329. The Pasture Program has been based on low fertilizer input

although low is a relative term; what is "low" in the Cerrado or
•lanos woule.be considered as-"high" in other areas where soil 
 ' fertility is not so limiting. 
 However, some key species,-such as ;rogon ayanus, have also shown that they are responsive to higher
evels of fetlzer. 
Inview of the increasing crop/livestock in'the


Cerrado and theVenezuelan Llanos and the projected move into

moderately acid soils and the humid tropics f(sections 9 and 10), this,
findingis encouraging. 
 The Panel suggests that the.Program needs to

consider this approach in earlier phases of evaluation and be more
concerned with the ,full response range of fertilizer inputs and not 
just the "low" end.
 

330. Prior to 1982 there were 
two core-funded positions"on plant

nutrition. 
 Currently only the Colombian position is core-funded and
the Brazilian position 'isfunded outside of CIAT but is integrated

with' the'CIAT/CPAC program. ,The Panel 
recommends that this input of
two scientists should be maintained and, if-need be, the' second

position should:go back to core funds. 
 The Panel gives the position

of the second soil/plant nutritionist position higher priority than

the proposed position for regional cooperation based at ILCA (section

4.2).
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2.6. 	Pasture Evaluation, Pasture Development, and Animal
 
Production (Lanos and Cerrado0
 

i331 he: sae evaluation-have been defined by the'r' ;of
Pastures Program as:' 

I- Accessions in rows for one year, primarily 'descriptive; 

11- Accessions in pure swards under cutting for twoyears;
 

III-	 Accessions under int',Jrmittent grazing, usually in 
mixtures, for more than three years; 

IV-Grazing experiments with grazing mixtures with i 
measurements 'ofanimal production, for more than thre '4, 

years; 

! '%''77 ,M ;);7{7s'pec:iesV- Grazing ieitherexperimentsresearchicharacterizing the profile of a: 	 on sta'tion or fams thisi 

being' f6,')owed by c'ultivar 'rel ease' by national
 
;i d n o o ;.programs.
 

332, These cateie are , quite appropriately, not considered as <
a rigid system. CIAT diagrams indicate a decreasing involvement of

CIAT 	from category I toV where national 'prog'rams dominate. IntheLlanos thiere has beeni no clear'invlvement of ICA at any stage, w ile

ih'.Bra'zilCIAT and CPAC have wor?',d together at all stages. Typically,'
nnany 	year there are lines in I atsome; 	900 category Quilichao, and
700category IF, 30 category.III, 10 category IV, d 5'category V at
 

dainga Numbers are lower at CPAC K'K '
 

333 The availability6fairst r6iind'releases or proiising lines
 
effects future evaluation n'tiwon Wys. Finstly, in some cases itwill
be clear what attribute isbeihg souight in~ a certain species; for

examnple, resistance to stem gall nematode'and"false rust inD.

ovalifolium. Secondly, ifthere are& no' such clear cut objecftives, as
 
1iso t case for grasses, evaluationis more difficult and is,
 
slower.
 
334. 'The Program is proposing to move theagronomy ad pasture
~~ development positions at Caridflagua~from minimum core to optimum core 

1987 	and 1989, respectively.
-in The Panelagrees with the.,underlying

principle that the input into evaluationat Carlmagua could bereduced
'.towards the end 'of the decade. 
 This implies that some of the"
evaluation experiments, currently run'by those 'positions, mu'st be

wound down'p'rior to those years. Thus,' the current 'flow of 'new
 
accessions throughthe evaluto rga nteLao antb

maintained. 	 lutoprgaithLanscntbe
 

335. 'Considering CIAT's mandate, the present 'gerniplasmi collection

and stage I evaluation, with the concurrent seedincrease and storage,

-should be continued. Thiscollection can'tnen be made available to'
.CIIAT 	or national programs, the demands from the latter are likely to
 

IVA 



71, 

incrase ndhey_ ijlbecom.-.more--specific-.in- their-,requiremet-CIATwll,still beinvolved in evl tion at its new research sites(section 9)'butwill reduce its input into evaluation in the Llanoswhere more emphasis could be placed on new species or plant types,
such as browse. 

336. Trials in the Llanos have investigated the merit ofdifferent techniques of introducing legumes or grasses into both sown grass and native savanna. These have provided ways ofreducing therisk of failure, initial costs, and erosion hazard associated withpasture establishment. However, when some *of these experiments arecompleted, the Panel suggests that establishment studies should beinitiated on undersowing with crops. 

2.6.1. Grazing Methodology 
337. Experiments at Carimagua and Quilichao, funded by IDRC, arestudying various aspects of the methodology of evaluatior undergrazing. These experiments are supported by the Panel but theresults, although useful, could be site-specific, and careful
consideration about the principles that emerge will be required.
However, the Panel commends the Program for their interest inimproving research methodology, and see this as an appropriate role 
for CIAT. 

" 

2.6.2. Pasture Persistence and Animal Production338. Some very encouraging results are coming from these 
experiments. One experiment as sown in 1978 to Brachiaria decmbens 

alone or with strips of kudzu. In 1983 the animal productioTnfrom
yearlinggrazers was 114 kg,on Brachiaria alone and 196 kg onBrachiaria with kudzu. Such tr'-als are investigating-theeffect of
different stocking rates and grazing systems on the persistence ofpasture species and on the animal production from different pastures.
These studies on the Llanosand those.on grazing methodo'lgy areprimarily controlled by the pasture quality and animal production
position, which is projected as continuing minimum core. .[ ' 2.6.3. Ecophysiology 

'.. 

339. In grazing experiments there are usually- changes in pasturecomposition and species persistence which are ,m-d-sured, but notexplained.' It is then more difficult to extrapolate away from theexperimental site. For this reason the Program will, from 1984,
replace the existing minimum core position on pasture management andproductivity by an ecophysiologist who will give more insight into the reasons for some of these changes. It is visualized that theappointee will, to a considerable extend, work within existing."
grazing experiments. This move is supported by the Panel and it is 
suggested the emphasis be more on ecology than physiology. " 

"'..... 

4 .. j., 
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2.6.4. ProduCtion Systems andEconomics
 

340. Thsroject fis based on a newt core experiment at C rimagua
where three reeingh ids are 'run without any s wn pasture ,ind with a 
smal 1 (900m per an~ unit) and large ,.:l 1800m.) allotment of 

sown pasture! inconju'nction with native, grasslan~d. 9The.sown pasture


; t4retints are run at min~imal 'and 'intensive management.' Measurements 

~arebeig~itken of-,eproduct.veparameters". and-ofthe-ndi nera 1 .-status-

o6f"'n~iials;, Early resultsc~le'arly sh"that animals given ,resticted 
access to 'sown' pasture still 'require mineral supplemnents. 

34of Tl.hecresining eoiments include on-farm trials in which a total.
ao 
of ecare ~10 bot o imroedpastures, were sown on each of eight
'farms on somie 5-10% of the farm area. There was good economic data

~"~~'frm these far'ms*'before the incorporation of 'sown pa~tures:and the
Program has followed the changes in managerent 'practi'es and outputl
 
'foloingd the partial pasture improvement. have 

" 


'Different'farmers 

pastures. frdifferentpurposes as 

improvingreproductive performance; allowing for early weaning, etc.
 
Results 'areencouraging; one farm with 515% improved pasture nas
 

tdoubled its stocking rate inanimal 'units/hectare with an ;
 
internal rate oF'4retu,,no f over 31%.! The Panel. supports these studies
 

dthe they desired:
 

but would like to seeIanltinpik from the national reseach pograms and
 
an increased use ofthese farms within the training program.
 

342. This impact of improved pastures can be more fully assessed 
because~of the verylinteresting farm surveys, carried out by CIAT, GTZ 
(German' Agency for Technical Cooperatin) and the Technical University
of Berlinin the Cerrado, and Llanos of Venezuela and Colombia, in 
1979-1981. These havegiven valuable data. on farm resources, cattle 
management oractices, animal. production,ifarm tenure, use of labor,
and far'm infputs and'output, They provide a good baselin o 

' 

following the economic impact of new technoblogy. m o
 
343. The Pastures Program isalso running a small 300 hectare K i j 
family farm at Carimagua but th'is is a "research station small. farm"teinfor:mation isbiased.
an The:;inhpUt of research advice and
 

servic'es are 'higher than forthe typical 'small farm, and risks are,
 
much lower. However the Unit is providing encouragemdnt 'and some'
 
useful experience to'research workers, especially with the current
 
(,]ange to a dual product (milk and meat) output. 
 " ' 

344. When 'considering all aspects of the Program that deal with 
pasture' 

' 

evaluation, development, and assessment the Panel commends the 
Pa'stur-es Program for' its' achievements. The Panel recommends that 
gei'riplasm collection and characterization continue at approximately
 

Athe' present level 'and also that the'Program gra'dually' decreas'e'the

evaluation nd development studies on the Llanos, and that. ICA, the 
relevant national organization, be approached'to join inthe later.
 
stages (Categories III, IV and V) of evaluation. This wouldbe of
 
positive benefit to ICA in that their staff would gain experience with
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m~ranual1'6nid: chanlcal harvesting pr~ocedur4es Wth the inevitable' 
trend.for release&ffurthercultivars, thePanel consider's that 

appiers-'arh".into' seed production, be given highe.rpriority. Suchreer rdc ionin thecommercialisector andat6na"'instut~tlons.,' Extra' support f6r research into seed 
&rouct'in.cou d,:for example, be given through the appointment of a 

'~' 

351, ouhtaing in sedpro uc ion has"been given somne '.1~~~~4~-imited -attenti on *tod pasture p1 ants the Pastures Program will1 be, 
Soffering-spOecialized trinn core n'edpodcin.fpst16plnts bbdt "at CIAT. and in-country, "fror 41984,onwiads.'; The Panel~ ~supports th'saction. The seior.scienistalso6 plaris,to 5pe~d moreti6dscs~n research on' seed product'ion with national research'institutes'. An increase inapplied seed pr~oduction' research at CIAT 

...-mustalso be used as an opportunity to train national scientists in'seed'production'research as distinct from'seedproductioi.. 

' -' 

'~:$;,4} 

3. Staff and Facilities 

32 Sinc'e te'1977 QQR, senior FItaff positions in the TropicalPastures Program peaked at 20 core, staff in1979-1982, but werereduced to'16 following finan~il 'pressure. "The senior'staff is 
suppelowsed byap'',mtl ,istng scientists or postdoctoral. 

. 

S353 fMost sen11irstaff arebased at CIAT :Palmira, two'(agronomy
and pasttfre, development) at Carimnagua, and one lflgronomist) is..6utposte'd-'at CPAC-Brasilia. There are three bilateral staff 

4' ""position'sn'ot on;CIAT core-funds, two are inBrazil (Brasilia and 
:. BelemY'4an'd'one inPanama. 4 

354. The facilities 'at CIAT-Palmira fare4 used for seedstorage,4limited seed m~ultiplijcation, glshuead~niomn room studies,"and for specialist laboratory resed c i pan paho(g)*<
.~;-The CIAT-Quili'chao substatilon, 60' km'fromPalnmira,' ison 'acid ultisols 
and carries a4small -cattle, herd,, and'is'use'd 'for initialcharac'terization.'and mnult plicateion of germplasm, rnethqdological re'arch, andseed production. 'Facil'ities are- adequate',for-"these pu~rposes. 

355. The main experimental,,site 'isat Carimagua, where the majorexperiments on pasture evalimtlo and development are carried out.', 
sw Faciliti6e7'on the-station are 'oo'd 4and although there have been-4occasional prbeso slwsrie rmPlia upr asnoww 

greatly improved"""4Also there 'wer~e minor' difficulties in: meetingoccasional peak demands for labor'which could perhaps ,be met, by '4-" 
- xincreased flexibility of funding' for temporary assistance. '4 

" 

4 

' 

' 

444 

'"7. 

' W 

356.'The facilitles used by the outposted ,agronomist at CPAC'~,A'Brasilia''&re good, although there are occasional problems in'gettin'gadequate a'ssistance for maintenance of small plots.' " 

4'""' 4 '4 '~ ' 4~t 
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357. The senior staff of the Pastures Progf'm are organized into
three groups, each with~ahead scientist. 
 The groups are germplasm
development (seven scieitists), pasture evaluation and development
(six'),pasture evaluation-in production systems (three).gtojnmt formally and informally to discuss oroqress and 

The 
plan


exper-iments The Cordinator 

inaddition 
to normal discussions with individual 

t he , 
scientists, but they
 

Th complete program,uincluding visiting scientists and research
associates, mesinformally once 'aweek and formally six times a
~year. 'At the mi'nimum, planned experiments are discussed by the

cientistconcerned, group head, and program coordinator. 

8 
 Onpaper, this arrangement cf groupshas'the drawback that,i s a continuous program into somewhat arbitrary sectionscould well reduce communication across ithe program. However, in 
and 

practice there appear tobe no such problems, so groups can remain asthey are. But groups should not be seen as having an administrativerole, which is suggested by their inclusion in the CIAT OrganizationalStructure Plan. :.. 

359.;, On the aveage eachi senior scientist has two professional'
support staff (research associate or assi stant with an M.S. or Ing.
Agr. degree), three technicians ("tecnicos" orexperts) and five to
six laborers or specialized laborers. 
 The supporting staff are highly
regarded. 
 There is adequate provision for short specialized courses

for support staff.~
 

4. International Cooperation . 

4.1. RIEPT 
 . 

360., Internation,-il cooperation on Tropical 
Pastures throughout
Latin America is largely through the International Tropical Pasture
'Evaluation Network (RIEPT). 
Since 197 the network has aidedcoordinationof evaluation trials and the flow of information between
'I countries, assisted with funding from the International DevelopmentResearch Centre (IDRC) 
since 1982. 
 A senior scientist; core-funded,
is in charge of coordinating dAT support to the netwdrk. A second
position 
on minimum core funds has been proposed for. Central America
in 1985 and this is supported by the Panel. When including the
support gi~'en'by other scientists, RIEPT would then-be taking at least
three'andone-.half CIAT core positions in 
terms of senior. scientist

time. 
361. The 'first evaluation trials were establishedduring 1979 and 
were of two type's, A and B. Inthe A trials a large number of entries i 
are evaluated in 
a few sites, whereas in the B trials 
a restricted
range of lines 
are evaluated at several sites'within each main
ecosystem. In both these categories, entries are evaluated in small
plots according 
to detailed guidelines 
 At the end of 1983, 25 type A . 

I J 
' '1,: 



tiaI and 5oitpe B ras had been established. Tefirst stageCia e t ,eaifgt''Pfc of grazing management insmallplot 
 and the _first. stage D trials (nine); m~easuring animal
~production,,havie~also,been sown.
 

,~qaq rterly bul1.1e tin with reports'on resear~h iformatio~n on pastures 
'~>'gathered from -CIAT workers, network partcipats, or outside sou'rces.~:J~The bulletin,'published onily>.in Spanish,'ge t900 workers;to 	 CIATlalso 	 pub ishes.the ,data-colIected inthe Networktri a] s. The CIAT ,TrpialPstures Program plays a major role inproviding seed

for. the network 
313. While there isno doubt the network isfulfilling a

useful role, the,,Panel offers the folloWing comments: 

very 

1) Tte use'of "International" inthe network title is 
unifortunate. The network isconfined to Latin Amer'ica',and. results~are published only inSpanish. Thus; it~'s oflittle 'val'uel irAfri ca and Southeast Asia. The Panel Kcommends plans to publish the. newsletter inEnglish. 'A 

' , 

pasture networkfor Southeast Asia isinthedetailed'planning stag b SRatogona smaller scale'
 
th~nRIET ,and newsletters could be exchanged between
the .workin~g centers. The same could be done ifa

newsletter was published inAfrica.'
 

2) 	While icoordinated multi-site trials are cur'rently a
good concept, care must be taken that'the conitinuing
large input of CIAT and by national institutions,-isjustified. Multi-site trials, which were an integral

part of the network When itwas established, may in

time beof decreasin~g importance as nationlporm

focus ontheir own priorities.onlpgrm
 

4,,k-' 

3) 	Standa'rdized operatio'ns betwveein sites. inAcand B. 
trials, while desirable,'can cavuse problems' in that 

'<'7 -what is appropriate and2 possible in one site may beA_-inappropriate 	 or impos'sible in.4another.' 
4) Thepublication of network material by CIAT isa
very~


useful service to national, programs. Likewise, CIAT

as'sista'nce innetwork meetings. serves a useful role in
 
brnigtgth 
 atr workesi Latin iAmerica. 

364. In summary, while the Pastures Prga' iiitv andinvolvement inRIEPT 're to' be commended, the. Panel points out that care should be exercised that the network does;~not become too large ademand on.CIAT resources.' 
' 

Z,4i' 

~ ' 	 J 
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'4.2. International CooPeration Outside of RIEPT
 

~~ 

365, CIAT plans to appoint an outposted liaisn scientist 'onminimum core position at ILCA in1986. The Panel does not supportK~this arid recommends -that.,ay.decision-be- eftutiI hip mnaioofh"jland edqatesforage agr'onomy Iprogram at ILCA has been-'' fully effected; the reasons for this are given inChapter XI. Forsimilar reasons the Panel, ,does not endorse the outposting of a CIATscintit4,projected for 1989, to Southeast Asia. The Panel believesthait CIAT Tropical Pastures Program' should concentrate its effort inLatin America, although supporting cooperation with ILCA~and otherinstitutions insuch activities as exchange of information, provisionof germplasm, and pooling of resources for plant collection, etc.Even ifthe Pastures Program's CGIAR m~andate 'isextended, globally to'lowlands inthe humid and subhumid tropics with acid and infertile<soils (see Chapter 11), this' does no1l.necessarily mean that scientistsmust be outposted. 
'4 

5. Training 

366. 'Since the objectives of the Pastures Program were clearly.defined in1977', training has concentrated on building up, the '<expertise of 'pasture research 'workers, particularly from regions withacid soils. Between 1977-1983', 255 pastbrescientists' received some''training at CIAT, with the biggest representation from Brazil (44), 'Colombia (43), Peru,-(21), Cuba (20), *and Panama' (19). Sixty-eight,percent 'of the trainees cam'e for an intensive 10-week course, usuallyfollowed by a th'ree'to four month period when ithe trainee' isclosely'associated with "6ne particular a'spect of the research program. Manyof the trainees have subsequently' been involved with the RIEPT.Network, so the close contact with'CIAT'has been maintained.' 
367. 'The second major group of trainees were visiting researchersstudying for a Ph.D. (13 trainees) 'or.M.S. degree (19). These ' 'represent 14% of all trainees. Usually the research isconducted atCIAT and' the course work studies' at *the cooperating universities.'With the increasing em'phasis on later stage evaluation experiments,'where there are usually pastures of 'contra'sting species and/or'fertilizer levels and/or stocking' rates, there was 'a commendable' trendto carrying out' detailed' thesis studies'.on plants or pln/aiarelationships within these experiments."' ln/nml 
368. ' Since '1977, l?'.'ost-doctoral fellows have been' attached tothe Program. Some of tl.Ide have later become senior staff 'and theadvantages and disadvantages of th'is are discussed i-'Chapter XIII ' 

Comments on the relevance of training procedures are' inChapter IX. 

ii 
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6. Achievements and Impact
 

369. After the failure of the accepted tropical pasture CUltivar-s 
in the Lianos and Cerrado during the late 1970's, CIAT initiated a 

-successful-sea rchf6 r-su i.tab1 e -ge rmpl asm,-and- has found-out-iUchho f-the -
7'iformation 	requit'ed to formi successful pastures out: of these new 

species, Thei main achievements of this Program have beenithe 
following: 

;1) Four cultivars of tropical pasture plants, specifically
selected for use .inthe lowlantropics of America, have been "< 
released. The most widely used isAndopoon ayanus (CIAT 621) which 
has been released by five countries under ferent names. The area 
sown to on has continued to expand, and in Colombia much of 
this expas been outside the Llanos a,eas where itwas 
developed asa pasture cultivar, A survey made of 57 "early adopter"
farms in Colombia showed that the,area sown to Andropogon had 
increased from.42.hectares in 1979 to 5000 hectares inT1983. Such a
 
rapid acceptance is very gratifying. . - . 

2) Another new cultivar released as. a result of CIAT
 
research is Stylosanthes capitata (CIAT10280) as cv. capica by ICA in 
1983. Basic seed tis species is currently being sold by ICA to 
commercia l, seed producers.:Two recent releases by EMBRAPA in Brazil 
are S.ganensis "tardio" type (CIAT 2243) as cv. Bandeirante and S. 
ma, .c: ,a a T 1281) as cv. Pioneiro. There are also several " 
otherpromising accessions of legumes and grasses under test,
including S.guianensis (CIAT '136) which isat the release stage in 
Peru. .- . . . 

3) Along with the increase in the germplasm collection,

there has been a,buildup in the collection of Rhizobium strains and 

considerable knowledge has been accumulated about the susceptibility

of different accessions to pests and diseases. 

* - 4) Much of the land surface of South America has been
 
classified into five major ecosystems. While'this had been donein
 
part by national institutions, CIAT has put together the existing
 
studies on'a common basis and carried out extra survey work. This 
classification is being used to select the most'appropriate 
experimental sites. At the farm level, good base datahas been 
obtained on the resources and mode of operation of farms in the Llanos 
and Cerrado. The profitable impact of improved pastures is being.
 
documented on some of these farms. : 

' 

fertilizer requirements, effects of management, and carrying capacity

of pastures based on recently released and other promising species,

The early results from animal production trials have been very
 
encouraging. Contrasting with annual gains of 15 kg live weight/

hectare from the native Llanos savanna, improved pastures have
 
produced up to 300 kg/hectare. There are'encouraging indications that
 

-" 5) Good progress.has been made in defining the establishment,
 

. 

:i 

*. 

. 

A 
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sowing imrvdpsue nasa1 proportion (10%)* of a holding"~fo rrerly~base o~ngrazing only native pastures can have 'ameaningful 
impc,,o fal oyptand yield a very satisfactory rate of return, 

j ---- a-been--an appreciable' Co en~caCInTing
nainlresearch programs intropical pastures. 
 This isevidenced by
th ubro trainees',from these programs t-hat'have gone to CIAT, the
&:Q~4ksubstantia.co1aboration of national institutes in the pasture,
n'etwork.'nd the'release ofCIAT lines as 'cultivars by national
institutions .,CIAT~has also played an important role in"initiating and
manann h rpclpstr 
ewr RET hc isserving a
 very, useful functininLatin America. ., 

7. Weaknesses and Constraints
 

370. Senior staff interviewed were basically content with
facilities and'support given for the'-Proqram. Provision of funds for
travelling to conferences is perhaps marginally limiting and must notbe further restricte'd, particularly for-travelling to majorconferences such as the International Grasslands Congress held every.
four years.-,'''
 

fil371.' Access to the comnputer system has been somewhiat diffiult
but Wlith two termials duje tobe insta'led in'the"Prgas officet
this diffic~ulty shoulddecrea'se. There have been somne problems with~'Amnitain atclrydaigwt 
upyo goods.. Thi's .~
positfon should improve~as action ist'aken along'th'e.lines~recommended

inthe report bf tfre Management Review. 
 " ' 

"'Up'372 to 1984 the publicationrecord. for' the senior 'scibntist~ 
~' 

in the Pa 4iires Program represents 'less than on~e'pap'er or technical- '' 
,~ , eports per. p-crson per year. If publication. is- inadequat'scient'is'tsT 'nmay"jeopardize their-own careers, and 'also'~the 'scientific mitf'6tie 

" 

Program is' not~adequately recognized.'"The other value of pub c1ation~''isobiously' th'at;'scientists are forced'into 'a'much ,more detiled' 
assessment of their're UltS'. 
 This should, inturn, leadto~better
planning of fture research. 'This problem has been noted wiithin the'
Pastures'Program and a'dommittment has been made to greater'
publi(L3tion; The Panel endorses'this move; whether this 'can be
achieved wiil depend~on there being;'n eq'ual comimittiiint to doing-less'


'esac
okor more unpaid ove'rtime.''
 

A8. FuturePlans 
 '' 

373' No'basic change was contemplated inthe Pastures.Program's

basic philosophy based on the use of legumie-grass pastures. The*
Program has not envisaged any changes-inthe minimum core status of
the headquarters research group except that two positions inthe
 

SLlanos 
 would become optimum'rather thanrninimum core in1987 and 1989
and the 'entomology position would become~optf"mumin 1988. From the
 



1~ 0~ 

wasapojected increase .to eight in1989-4990. The increase of seven
 
A "" position's,-overjthe present positioni in.the' Cerrad6, would be due to k n the Cerirado,-two in'the 

''IPone.'A1) 

ene i~K 	 humid tropics, one inCentral America


modertely a'cid spils, one in Africa (ILCA and
 
" i -one-i n-Southeast-As-a- (regi onal-reina 1 coopera anpp):~d 

coboera~t'1'
 

374 :- Bilateral programs, funded outside of CIAT, were projectedS 	to increase from three (Brazil and Panama) in1984 to five in1988
 
(thehumid tropics 'and Cetrl America
 

9.'~'
Assessment and Recommendations
 

4t 375 The overall conclusion of the Panel isthat, particularly

over the last three.,years during which there has been no staff
 ,turnover'>, the Pa ~tUres, Program, 'based on 
acooperative'team effort'by


~,~~competent and keen scientists, has made good progress."' 
 ' 

9.1. Implementation of Recommendations by thle 1977 QQR.
 
376 As this review was undertaken soon after the reorganization
'of 	theN Beef~Production Program, there were few~spec if ic 

recommendations for this Program.
 

f 'Ai377' One major rec'ommendat'io (item 300) wa that sufficient~senior 
scientists inthe-field of animal health should be; retained in'the
Be;ef Program.~ This recommenidation was-not followed by CIAT, their'reasons being given in Ane ,adtisPnlspot their, 

'-'>de'cision.; However, it must' b-e' re'cogniied that" the development of~'mipro'vedpastuires .opeIns opti'ons for'new herdmanagement practices soto bes~t'iutilize these pastures. 'Th'e Pastures Pro'g'ram, for example,"N 
,as, 

plans. focoiiince experiments in~ 1984' wih eily weaned'calves grazing
,impr'yved''pastures. Itwouild be a'pprjiate if'this were undertaken,
~~~~'i 1jd6tly Wijth ICA, as the~national ?researchinstltutes should be
 

""" encoura4e'd "to "joinnin work of this type.2~:~ ''''~ 

S378. -he 1977 QQR also commenited-'n'mineral nutr'ition ofanimals

(ite'm192 dd)., CIAT a'ndICA already'have'sufficient data to show that 
cows
 
'
grazing solely or primarily on native pastures have' markedly.higher P
fertilitywhen provided with phosphorus lick's. 
'There:is evidence,,,

from outside 
'fCIAT's Mandate, that 'animals mayjstil l,'be: phoshor~us
deficient when'grazing 'good' Sylosanthe'spastures grow dn$ low~
fertility soils. The present plcy oproviding mneral licks within
 

A 	 ",grazing experiments to supplyary~deficiencies,in sodium, phosphorus,
and'other elements issupported.. However[,th'ere-is- a need to 'studytephosphorus and mineral 'requirements'of anialsAgr-azin'g 6-6 improvedpatrsfor extended periods of tim~e," preferablco6'perating wit i'~ '	



'IA'. 
' ' 



379 in
item 293 the 1977 QQR recommended that the mineral

balance needed to Ue monitored inlow input situations to ensure that
there was adequate maintenance of nutrients in low fertility systems.Two sofl/plant nutritionists were then-appoi nted-.to-, the Tropi ca l~--'-~~'astures Program'(section 2.5), and studies have been carried out onmaintenance fertilizer needs. 
 However, it is not necessary to move
in'to a full study of nutrient cycling as implied by item 293.Measurements of 'cScln" inevitably. involve measurements of rates
between differen'u:'n~trient pools, and this isextremely time-consuming.
Mea'surements of states and not rates! would be adequate at this stage. 

38.0: 
 In items 193 and 195 attention was given to the useof,
improved pastures within farms. 
improved and native pastures 

CIAToi studying the integration of
within the Llanos. As additionalknowledge is,
acquired about improved pastures, such action will be of.
continuing importance, preferablybeing done incollaboration with, or
eventually mainly by, national 
institutions. However, CIAl has notgiven adequate attention to the cropping/pasture interface (item 193*bb).' ' 

9.2. Crop/Livestock Interactions 

381.: Where there is a mixed farming system there must be adequate
appreciation of the livestock/cropping interaction in pasture .
research. For example, productive species with a limited life,!span"may be quite unsuited for. useas perennial pastures but may be idealfor a 
pasture phase in croppiig rotations. Pastures can also aid incontrol of erosion. The CIAT/GTZ surveys have shown that in the '-'
'''i . Cerrado and Venezuelan Llansothere were significant crop/livestock

ertion,
l.biimcrop stubb'ies, from upland r and sorghum
respectively, being important in dry season grazing. 
 This, for'
exa;mple, could effect the seasonal demands that farmers are going to
impose o, sown pastures and hence, the choice of species and wet
season gi ing management. Such interactions are likely to 
increase.
 

*1'382. 
 1,o pastures can be sown w'ith or underneath cash crops.
This gives quick cash returns from fertil ization and may enable higher
rates of fertilizer tobe used allowinq the growth of more demandin'g
pasture species. 
 CIAT has carried out cosdeal reerhon
pasture establishment, but no attention. has been,given to undersowing.
 
383 . 'Thus, without directly engaging in farming"the Program must systems research, 'take into account current and likely changesfarming systems. . 

in 
. . " 

9.3. RegionalPriorities for Pasture Research 

4384, 
 activities) has been directed to the frontier and highly acid Llanos
 
The Pastures Program to date, with the exception of RIEPT.,
 

and Cerrado, an~d thus will mainly'benefit'large-.scale farms. 
 However,
the Pastures Pro'gram has initiated a proposal, with a minimum core
position in 1988, to commence work theon moderately acid soils thatare generally associated with small 'farms inmore closely settled
 

http:nted-.to


reas~wth mixod farming systemrs throughout Central and South America. 
Soe,'Ch technology developed in the acid savannas will be"" 
appropriate biut certainly some new ideas will,,be required

choice of germplasm for evaluation,,,use of browse
 
---- _The potential-for -short ,to,.mediurn-tern-adption.oLf-.....
 
S(establishmen't, 

shrubs, -etc. 
ti Iatu could be hi'gher'than itis for thec~hn6logy inthese 'areas' 

385. It is also proposed to i
commence 'work the humid tiop ics
 
with two. positions (one in1984 and'o66ein 1~986). The work is to be
 
basedinPeru,inan rea where the typical far size is30-50
 
hectares with a livestock-cropping base. Both the moderately acid
 
soils a'ndhuniid tropics offer the possibility of aiding dual purpose

(meat and milk) 'animal production.
 

386. The case .for moving into, the humid tropics isbased on the.
 
increasing degradation of cleared forest land. it is estimated that half 
of the six million hectares of cleared forest land isalready degraded and 
this can onlit enhance the pressure~for furthercleari ng~.:The,
objective of this' project isto develop technology to avoid 
degradation and reclaim degraded land. The latter objective is 
particularly difficult bu',,is a large anid increasing"'probilem which 
warrants CIAT's 'atte'ntion. Itismore appropriate to commence this 
project now'that. good :progress, has' been ma'de. with. the savanna 
projcts. This qualification was also made by the 1977 QQR (point 187 
cc) whichKcdnsidered this topic. 

387. The Panel recommends that both the moderatelyacl& soil and 
humid'tropic.s projects go ahFead, with the provision that both projects

be linked inwith and given some parallel-'support by'.national,

institutions., The humid tropics project most'focus on~degraded or 

'. 

, ''
 
degrading land and not on clearing ,of new. land.' They would be
 
organizationally similar to the successful CIAT-CPAC project.
 
Additional"suport for both these pr6jects will be required from
 
headquarters'(Le., supply of seed, studies 'and advice on' soil
 
fertility, Rhizobium, et'c). Thus,'the impact on the Program will be
 
.geater than tFe t ree positions directly involv'd. The Panel
 
enrOses the de'cision to 'postponeeindefinitely wo'rk on the.porly

drained savannas, 'drier regions, and 'the chaco ecosystem. With this 
' '. 

new input there may have to be a decrease in the Llanos work a'sis. '} 
predicted inthe' revised Long Range Plan. Nevertheless, suffici'ent' 

' 

resources would still be available to consolidate the Llanos project. 

9.4. Recommendatiogs 
 '' 

388 The recommendations made throughout this Chapter are as ' 

follows:
 

'1) The Panel recommends that' the Program retain the two4
 
soil/plant specialists in nutrition, Ifthe current bilateral
 
position at CPAC isnot renewed after 1985,. as-~is indicated by CIAT,

the position should be on minimumn core funds., The p6osition need not'
 

si'i' 

t i~n'a 
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be retainedin,the Cerrado, but may be needed to support the two new 4regional 'projects'.
 

----'2) --.--T e.-Pane -rec mmnds--ha -he ge rmp lasm tollec6'tion and -=" 
charact-erization of germpla§mEniinue, and also that the Programgradually decrease the evaluation and development studies on

Lianos and ICA be approached to assume more ofthis role. 

the
 

3) The Panel recommends that applied research into-seed
productionbe increased, )7ta 
 g opportunity of this increase "to train
personnel from national 
programs, and also that 
liaison with national 
nstitutes on seed'production be increased. 

The Panel recommends that the proposed minimum core
S position 'for an 'outposted6TcThist at ',LCAbedelayed until 
planned
reorganization of.the headquartersi-forage program at' ILCA has been'
fully effected. The proposition should then be reexamined in
rconsultation with ILCA.
 

5) The Panel recommends that botthe projected moderately1rd -7itacid soil and humiid t'iopis projects go ahead with on d two':core . [;one afunded scientists, respectively. The proviso is that both projects be
linked inwith, and given some parallel support byinstitutions. The'humid.tropics project must focus onnational ~ already cleared;
 
areas and not on clearing ofnew lands.
 

'''i .... " i : r:], , " 
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'ICHAPTER .......... VII SEED UNIT 
: ..... 

1.""~"~B ackg 664 'anrd objectives :4 

' 

S 

389. The rationale for the Seed Unit at CIAT is described in the 
Seed Unit Position Paper '(Apr-i 1983): 

39"..p"oThaea that impinge eJ"Unitgrows out of two ov'erlapping
netively on rapid progress inagricultural development based n improved production technology:

limited availability of improved seed, and a but incipient seed
indu'str 'at'the 'national leVel which is in need of determined and 
Systematic outside assistanc 'inorder o f her develop." ... . 

"391 . 'This, need was recognized in 1977 wvhen CIAT Managementdeterminedthat it would be beneficial to establish a unit to assist 
in training and development of programs for seed activities in,Latin 
America.. The Rockefeller Foundation granted' the assignment' of anexperiencedjseed specialist 'and'US$25,000 insupport .funds .to initiate 
such activities. I November 197i8the'Swiss Development'Corporation
(SDC) gramnted. US$3,'354 crat a Urit aCIAT for,

e-fivte-years(1979_1983).Thnistgrtaenttrecently was extedd ,eSDCfor 
the Ipemod1984-1986 in the amunt of US$2,284,000. Supplementary
support tforthe Seed Unit hasw'been prnovided by ..IAT (US$179.500,
facfl i ties and~equipment) , various equi pnent suppl iers (US$38 949, ; 

~ eupnet~'sisisip'State University/AID~ '' 
mUS$124,0'technical assistance), Caribbean Food, Corporation/EECU$33,912 ' traini~g' granrt), and. the 'Germani FouindationV for 

"International'DeveIopment,(US$25 000, training grant).' Non-mo6netary
support has'been provided by many individual's and organizations. 

"" 

"To create a Seed Unit 'at'.CIAT to:' t' o 
a) Train personnel ingovernment and private institutins, .

primarily from Latin American and"Caribbean countries,'
in various aspects ofiseed industryi'and seed programn 

N ~0c 

b) 

' 

Ex(tend technical collaboration to'countries inthe 
region,,interested inseed'prog'ram development, with the 
aim of expanding' the 'production of'high' quality seed ofI 
improved cultiva'rs at all levels, from .the b'reeder tothe commercial stage, withiimain em~ph'asis on,' but not'''restricted to, the commodities with which CIAT 'works.' 
Conduct specific research inseed technology highly, 
relevant to, CAT c'ommodity i'nterests and relevant to 
p'roblems of the impact a'reas".' 



d) Provide CIAT wito a single uit to cooperate with
commodity pi oqrarw in multi plying, processing, storing,and distribut inq advanced experiierrtal inaterial, or
breeder and hi'.c seed, I o :ollahnra!irig countries for 
their further nil lit oH.' 

393. The object, iv e s f he , cid ,,reemient with SDC are

discussed later in Sectihn ti, r'' P1
 

2. Orya ra in and Ac t _vtie-s 

396. The Seed it was initially supported as a special project
at CIAI but now is funded throuh restricted core pr-erct funds. Itis organized into two sections, Seed Production and Indus !ryD elopmenrt, ,,-d Seed I, hnolo ,v and Quality Cent'I Poth. areadmi istHi h,'e the f'a(i of the Seed init, who reports to the Directorof Crops Resear'uh. An, ,o'~oril d in the Se(o Ulit Posif iii Paper, "Tieactivities eim-d in hy the init are no r voneni or a I or anInternational Aqriciltural Research Clenter in tWit they ar'e not
directly r',lated to sarch, 
 hut, rather are in the Mra, oftrainim 19g, t 1 pitiri I, rid promotion of rntici ) seed pre'aial and 
enterpri nits." 

3. Staff and Facilities 

395. There are two senior staff positions i tHie Seed Unit. It
is headed by a CSiior Seed Specialist, and the Srvii Production 
 and
Industry Developrent Specialist pus ition (occuipieu for three and ahalf years is currently vacant. The functi on of training,
productiohn, dryinq rid cordi lion-inq ea l ity control, andcor ii cati(' nrre r id by fi Cololbidi r trlniVnr:'s.1it, ijiaduates.Clerical ; ' i ld r,-' porihili i s are pi 'formt( by tree till-time a rid w'l:e I ' per,, ki . o r n qu l i ty co tr olerrr Prod uc i( d
activitio ,r-p Oriormed tchnici is twohib ;wn and iboror" (these
four ;o' iti ,',are i id frcii ;eid 
 proiu( ni and ci:;ditioning
rev ) .Ht'I . '!;ervi ,- f ibe Sfe i lei l il 1aiboratfory in the GeneticPi:ourc" 
 Kin it dri ao'aiIil e to Lhe Scud lnit. for outirne t.Ustirn and 
assist iin in t i . cncivitimt. 

396. E'x CAT 'i t Oki iAT ieqs ;ore remodeled and there was omenew c uct-eio t d- velop ]t ( of siace for SeedtsIC the Uni t. Aseed di tionirirq p!an; ari d solar collector were cors;tr tCfrd, and anexist inf yrain hondl i faci lity movud arid improved. Th(u t seps plusthe odditi)n kth,',r donal.(edi and purchased items have resulted infacilities and equipment at the Seed Unit being valued atapproximlatelv ' S'S15i ,O00. A deiliberal effort has been iade topurchase or simple, butcmstiuct adequate, facilities and equipi',ntin order to rialdin relevant to the lnit's mission and the local 
situations of On-, trainees. 
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4. International Cooperation 

397. The role and function of the Seed Unit in international 
cooperation is described in the i nternal working document enti tled 
"CIAT's International Coopurati on Strategy' (30 January 1984): 

398. "The availabi (iyogood juality seed o the improved

varieties coming f romtie tational and tnternition !]
r '1 searih ptrogralms
is basic toithe ultimate impact Of hfh iAT ,Wp, rdutot strategy. 

399. Nation,! prro rams have th, priary r, ,onsibili t y in 
developing effect ve seed prmiiam' trnd ibi , utllr marry countries 
in the rei orr are ha vin difittl0 ie buildir , cadre of trained 
people, in establishinq clear ,tegieb, oo in , developing strong
seed production syter." 

400. Country poirilos developrd by t,. Seed Unit indicate that 
nrly seven of Latin Atericin and Lribean countiries have clearly

defi ned seed policies, 1hus, there exists i sigrnificant role in 
irternational cooperation, especial ly in training, technical 
collaboratior;, and basic seed production, for the Seed lnit at CIAT.
Another aspect of international coperation is comtunication. This is 
being handled efiertively in the region by the Seed Unit with its 
newsletter "Semillas par America Latina" (in Spanish, with a
 
circulati on of 1500).
 

401. Re Seed Unit works wit other Centers arid agencins with
 
prog rams in the region (CIMMYT, CId, ICRISAT, IICA, World Bank, and
 
IDB). All of these agencins have contributed to workshops, and the
 
Unit assists CIMMYT training activities.
 

5. Iraininq 

402. Training has been the first objective and priority of the 
Seed Unit. Training activities include courses at CIAT, in-country 
courses, in-service training (individualized), workshops, and thesis 
arid research supervision. There have been six intensive (seven to
nine weeks) courses and four advanced short (four weeks) courses 
offered at CIAT in the 1979-1983 period. There were 167 participants
in the intensive courses and 116 participants in the short courses. 
These participants represented at least 26 countries. In-country and
 
subregional courses have been offered 12 times to 267 participants.
Individualized in-service training has been provided to 15 
participants. Five workshops have been held at CIAT arid tw, regional
workshops were co-sponsored. The number of participants and countries 
represented in the workshops at CIAT exceeded 320 and 26, 
respectively. Thesis and research supervision to date has involved 
candidates for five M1.S. and one Ph.D. degree. 
 Visiting scientists,
specialists, and consultants to the Seed Unit have aver-aged about five 
persons per year.
 



403. Excel lent course mate -ial s audiotutori alspublications, prepared by CIAT .iaff, 
aInd 

often with ontcidoI assistance
from visiting scientists, 
 spwci lists, and consultanis, 
 are
significant components of the traininq proqram. CIAI now has 16different audiotutorials levhiop od vioi u s;o q "f seedproduction, propagation, and technology. Over _ 4: cofie hivt been 
sold. 

404. ',;.hojgh evaluations are made 11ifi. wiryl individual courses,all former c.,urse participants nav? been asked to evaluate theeffectiveness of Seed Unit coou Sc; in preparin ther for their currentactivities. Their responses will be used to facilitate changes, wherebeneficial, in future courses. TO Panel coMrnerids the '.luality
scope of the Seed Unit's training proyroams. 

and 

6. Achievements and Impact 

405. The major achievements of the Seed Uinit include itsestablishment and constructinn facilities,of the development of atraining program, and the production of basic seed of several species.
 

406. The irmpact 
of the Seed Unit has been conside,-able, especially in
view of its five year existence. The impact of its training programhas been felt in at least 26 countries through their personnel'sparticipation in courses, in-service trainiro, workshops, and thesis
and research supervision. 

407. Training in the five year period was planned for 402individuals, but more than 870 have been trained. Following thistraining many of these individuals have assumed 
important positions in
their domestic seed industry and are 
in turn training others. 
408. Through technical collaboration some national program
policies and strategies are improvin , new 
seed associations are
forming, improved guidelines for seed production are being developed,
and more and better quality basic seed is being produced.
 

409. The impact of basic serd production by the Seed Unit has
been 
realized in three of the four commodity areas at CIAT. Seed of
49 varieties or lines 
of beans, rice, and tropical pasture species,
totalling 152 
tons and valued at LISS9],000, has been produced 
and
supplied to 16 oifferent countries. Seed of important germplasm or
species also has been increased to complement efforts in the coimmiodityprograms, especially for the Tropical Pastures Program.
 

410. From these combined efforts, the Seed Unit 
is helping the
development of four seed networks, national seed programs and formertrainees, subregional efforts, universities with an emphasis 
on seed
production and technology, and seed associations. 
 A working technical
committee on 
seed matters 
now exists because of 
Seed Unit efforts.
Similar plans are underway in the Andean Zone. 
A collaborative
 



agreeient signed with a seed technology and training center inSouthern Brazil can contribute significantly to work in the Suthern 
Cone. 

411. The motivation of former trainres and the I!oit's efforts
have resulted in new seed trade and technology associations fnrming in
Costa Rica, Guatemala, Panama, and Dominican Republic. Similarly asubregional association has started in Central Americ. theand 

Caribbean, and a region-wide Latin America Association 
of Seed Experts
is being initiated with the Seed Unit to act as its secretariat. A total
of 15 associations are now nperative in the req on. 

412. The Works hop on li proved Seed for Si 11 Ftiw'ners vas attended

by 65 partici nants. The Wrkshop stiMulated an aqqj'ness of what is

required to assist the small farmer in 
 imniproving his seed for
planting. The Panel endorses the Seed Unit'.5 emphasis on the needs of
 
small farmers.
 

7. Constraints an Weaknesses 

7.1. Staffin_
 

413. The limited number (2) of senior staff and the important
role of this Unit necessitate that the Seed Production and Industry 
Development Specialist position be filled.
 

414. The Panel recommends that this position be filled as 
sonn as
 
possible.
 

415. Outposted staff members are necessary in both the Andeanregion (Peru) and Central America (Costa Rica) to provide follow-up
assistance with trainees, 
to assist basic seed production efforts, to
work in the development of seed enterprises in countries, to
contribute to improving seed supplies to small farmers, and to
 
strengthen subregional networks.
 

416. The Panel suggests that consideration be given to
 
establishing two outposted staff positions for the Andean and 
Central
America regions. This could be approached on a step-wise basis with 
extra-core funding. 

417. An individual with seed production experience should be
appointed to the Experimental Station Operations Unit and assigneo to 
oversee seed growing activities at all 
CIAT locations, if extra-core
 
funding can be obtained. This would facilitate and greatly increase
 
the efficiency of the total seed production effort through the Seed
 
Unit in cooperation with cormiodi ty programs.
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418. The Panel supports this appointment, but funding should be 
from extra-core sources. 

419. Activation of the senior fellow program:i would be beneficial 
to the Seed Unit and all other CIAT proqrams. 

7.2. Fcilities 

420. Additional air-conditioned seed storaye pace is essential.The reduction of the space initially proI)osed has alreadv resulted inimproper storaoe and rapid loss of germination of Andrrponon cavanus 
seed (USS5/k0lo production costs). 

421. tapaci ties for seed cleaninoj, holdinl , and dryI n( Must be 
increased.
 

422. As the production effort increases, additional highly
productive 
 land must be made available to the Seed Unit both atPalmira and appropriate ofl-station locations to facilitate efficientproduction of seed. certainbasic in situations this land may be
outside of Columbia. It may be desirable contractto some seed
 
production functions.
 
423. The Panel recommends that the required additional physical 
facilities and land be provided to the Seed Unit. 

7.3. Research on Seed Production
 

424. The uniqueness and diversity of the plant species researchedat CIAT require that research be done on seed production methods per
se. Some research can be done within the Seed Unit when fully
staffed. Limited complementary research is being done on tropical
pasture species by 
the senior seed scientist of that program. Moreseed production research could be done by that scientist if additional

time and technical assistance are made available by the Tropical
Pastures Program for this purpose. The close 
working relationship
between this scientist and the Seed Unit is noted by the Panel andmight be examined and emulated to 
the degree necessary by the Bean and
 
Rice Programs. 

425. The seed technology research now done 
in a few universities

in the region is totally unrelated and the results are not readily
available. The Seed Unit needs to play a more direct collaborativerole with other regional bodies to identify priorities, catalyzeresearch efforts, and serve as an information and data base for work
done. Key areas for research include seed pathology, economics ofseed production and marketing, drying, packaging, and storing seed in
the tropics, and constraints in seed supplies for small farmers.
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7.4. 	 Communication 

426. 
 Greater follow-up with trainees is necessary. This could be
accomplished by appoirtment of the 
two regional o,tposted senior staff 
or an additional senior statf position at CIAT-Palmira.
 

427. Greater understanding i , necessary among the CIAT staff ofthe nature and value of a good seed 	 proqram in hr rwrn comiodities 
and to development of the region.
 

428. More technical information is needed in Spanish ii easilyaccessible form through bulletin,, handbooks, trdinin maluals, and 
audiovisual raterial s. 

429. Better compunica-ion and coordination are 
necessary with the 
regional FAO seed prog ram. 

430. The Panel recommends that Letter communication on seedmatters be establishe- betweenFAO ard the Seed Unit. 

8. 	 Future Plans
 

431. The future plans of the 
Seed 	Unit for the 1984-1986 period
are described in the Memorandum of Agreement with SDC. These include:
 

1) increasing 
the number and competence of seed
 
technologists 
in the region through a continuation of
 
the basic, and development of more advanced, training
 
opportunities;
 

2) 	 strengthening seed programs and enterprises within
 
countries through 
technical collaboration with former
 
trainees and the developing seed networks;
 

3) 
 stimulating seed production and accelerating the use of
 
the best varieties and hybrids available;
 

4) 	 performing research ortthose problems limiting seed 
production and distribution;
 

5) disseminating information on 
seed 	activities, advances

in seed technology, and the existence and availability

of desirable new materials 
in che region.
 

432. Concurrently, 
the Seed Unit will continue to provide
centralized support for the 
production, processing, and distribution
of seed of improved materials and to 
assist national program efforts
 
to produce and distribute improved seed developed in the CIAT/national

commodity research programs.
 

433. It is clear that a need will exist after 1986 for the
 



-atvteperformed by th 
 edUnit. In.fc these activities wil
~probabl~y'Jncrease and be necessary on 
a tlobal
basis', especially'

'the -area of interational development 4ctivities. Therefore,-
 a'
 5
 

ni sm b t e th aSeedn
ethmusUn i
mecsso oeov ihta 
 cesn ed A more autonomous role
may be, necessary' 'so that 'the 'Seed Unit, miay' serve in a~ more
consltativo or' coordinating role on a regionalf And global 'basis forthe establishment'and operation~of similar units.
 

~~'-yc~tseijes See
th fatos 
semi -autonomous un tof CIAT~, still un e-h m rl 'a fC A o r
 

ofTrustees, but with: its own Board, chosen to 'represent the broadactivities and regions of servic'e of the Seed Unit. This s'bit' 
i;f. 'i 'ti in ti d : also is discussed by the EMR'-in its report. possibility,5 

'435. The Panel recommnds thatw~hether the Seed Unit coul a study be done to1:determinebest fulfill its'functions as"pr"o hCIAT core budget, by becoming~ a.semiautonmous~ unit, or' by'a'
combination of these or other'pos'sibilities. This is especialH Iy
pertinent in regard to the necessary future -internationaldevelopment*activities of te edUnit, and perhaps the whole G sytm 

9. Assessment and Recomendations. .. . . . ..
 

9.1. Assessmenit"- ' 

' 
55 '''' 5"-i~~;'i ! ,!' 5' A'l, the seedThe Se'ed U-it hasmade a verysig'-nificant impact on . <: !., i A-;1s!iindustry of LaiAeia napro only five years.of It has7
4responded to amjor~nedo h einb evlpn "n xeln 

training porm i 
 s'{ providing basicseed, and
increasing communication among ee professionals.' The continued
evolthion of thie activities of'theSeed Unit demonstrates that it isdynamic arid ;responsive to the need'of~its clientele. Panel''The~commeds"the staff of 'the Seed Unit' and those who have contributed to , .its development., 

9.2.rRecommendations ta u
 

43.; The: Pae 'rcmed 'that' a study be done to" determi ne 5 

whether the Seed Units ouT est'fulfill Jts functions' part of theas
CIAT core. budget, by becoing a' eiautonomous unit, or by acombination of these or'-other possibili'ties. ~ 
I438.
455 The Panel recommends that the Seed Production,'and,1ndustry

Development
5 S'pecialist position be filled as so'on as :possible. 

439.."- The Panel recommends that the required additional physical
facilities and land be provided to the Seed Unit'.. ., ' 

',440. The Panel recommends that better communicatins on seed, '
 
matters be establishe'FtweT 
 en FAD and the'Seed Unit.
5 

44 

: 
¢ ,! 

" 4 
-' s . 

- I 5 "
 

'' ' 
5; 
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CHAPTER VIII - NEW INITIATIVES
 

1. Introduction
 

441. The staffing structure and commoi ty (rather than 
discipline) orientation of CIAT has undoubtedly contributed 
significantly to the cooperation and rapid proqress of the commodity
programs. The Panel recognizes and commends this. However, can the 
commodity approach alone adequately provide the necessary supporting
research in specialized areas such as tissue (culture, virology, and 
Mirobiology?
 

442. This subject was addressed recently by irector General
 
Nickel ("Agriciltural Research Management", presented at 
the Workshop
 
on Agricultural Research Policy and Managermient in the Caribbean, Port 
of Spain, Trinidad, 26-29 September, 1983), when he sta ted that "even
 
in a large organization with few commodities to cover, it may not be

possible to assign scientists in highly specialized disciplines to
 
each program on a full-time basis. A useful compromise is to organize

most of the institution along interdisciplinary, commodity program
lines and to conduct the more specialized research within a scientific
 
support unit serving all programs.'
 

443. During the EPR the Panel determined a need for two new, but
 
related, initiatives at CIAT.
 

2. Proposed Interdisciplinary Research Unit
 

444. The Panel held extensive discussions on the concept of CIAT
 
modifying its organizational structure to the degree necessary to
 
develop a small, new unit comprised of those disciplines which will
 
interact increasingly with all commodity programs in the future. For
 
example, tissue culture, an aspect of applied biotechnology, is being

used in the Cassava Program to free germplasm of pathogens; promising

forage species of the Tropical Pastures Program are being regenerated

from callus cells; culture of anthers from F hybrids of rice has
 
shown great potential for accelerating the bleeding process for this
 
commodity; and interspecific crosses necessary in che Bean Program can
 
be facilitated by embryo rescue and plant regeneration from
 
protoplasts and callus cells. 
 These and additional applications of
 
tissue culture such as screening for stress tolerance, somaclonal
 
variation, protoplast fusion, and uptake of genetic material will

become increasingly important to all commodity programs in the future. 

445. However, the current structure at CIAT and the work load on
 
the scientist directing the tissue culture program do not permit the
 
optimum use of tissue culture by any of the programs; nor do they
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allow the scientist time to concentrate on modificat:on anddevelopment of tissuP culture techniques wch might be speci fi: for
 
one commodity or useful with all cueimidities. Otier seior staff atCIAT facing this same situation to varying dgn, are thWse involved
with mycorrhi.:a, Phi;_urun, and virol py. 

446. The developi r t of a Surioore ud Ghitpldm Resource Init 
(SGRUi) at CIA! d d the trirn fer to it ,f i i d n .her of seniorstaff would provioo qraer anid MOM i, lens i rs by thesedisciplines to the eds of rnmedity pricqram. Ceritl.nents of the
SGRU miqht include t he Grmplim Reseurces OIt, applied
hiotechnology, the need pathnlqy pos itm pru'nopei elow, virology,iiycor'rhiza, in Rh iobium, with tne latter tic iet'ipi; grouped asmicrobiology. I~t--n het.,rm comodity Ir"ograms and the SGRIwould b via Resirch Assuriat oeve] staff, whose support and first
loyalty wood he in the cornadit prceorams. -he Lilnher of Research

Associates utilized 
 in this mannor and in which disciplines of the
SGRU would be determietd by the current 
 needs of a particular
commodity pr"grear. Post-doctortals and visiting scientists would berta ined to ,dva"e l-nowledge in criticil research area; it, which
 
cCiti uit y was rot essenrtial.
 

447. The ,tructure and method of opert ion fo," the proposed SGRUwould minimum ofcause o emount reliroanization, no relocation, and nodisruption of onfgoing research. It not onll/ addresses the reality offuture limitations in the number of serior staff positions, but also
generates the critical ofmasses scientists worlirg in advancing
research areas and increases the bi-diractional flow of skills and

information between constituent
the disciplines and the commodity

programs. It also would accoimmiodate the fitore addiiion of other
 
needed disciplines, such as neriiatology.
 

448. The Panel recommends that CIAT give serious consideration toestablishinq a SGRU-like structure on a trial basis for three to five years. The SGRU could ue administered by a current core-funded seniorstaff member in one of the disciplines, the piroposed senior staff
 person to coordinate Research Services, or the position could 
 rotate among the constituent scientists during the trial period. 

3. Proposed Seed Patholojist 

449. There is an increasing awareness in all of the commodityprograms at CIAT of the hazards associated with the possible

importation or exportation of diseased plant materials. There also are several oroblems of seed health and their impact on crop
establishment end seed product ion. Yet Lhere currently is nomechanism to address these problems CIAT-wide. The Seed HealthLaboratory in tihe Germiplasm Resources Unit (GRU) represents a
beginning. but it will be unable to deal at the professional levelwith all the current and potential needs of all comimodity programs. 
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450. To address this need the Panel recommends that a new senior
 
staff position of Seed Pathologist be created and filled as 
soon as
 
possible. The responsibilities of this position would be to direct
 
the Seed Health Laboratory, assist the commodity programs and the GRU 
and Seed Unit in areas of seed health and phytosanitary measures, and
 
to develop rapid and sensitive techniques for the detection and
 
identification of pathogens in plant propagules.
 

451. The Panel believes 
that CIAT could assume international
 
leadership in the area of phytosanitary measures, which is of
 
increasing concern to all the IARCs.
 

4. Recommendations 

452. The Panel recommends thac CIAT give serious consideration to 
establishing a Science and Germplanm Resources-like structure on a 
trial basis for three to five years. 

453. The Panel recommends that a new senior staff position of
 
Seed Pathologist be created and filled as 
soon as possible.
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CHAPTER IX - TRAINIING AN[ CONFERENCES, COMMUNICATIONS AND
 
INFORMAT ION
 

(A) TRAINING AND CONFEPECES 

1. Backgrounrd and 1 jtives 

1.1. Backqround 

454. Since 1976, C]AT's training and conference activities (TCA),
formerly an independen program, have been crarried out within eachcommodity program. A coordinating head serves on a Center-wide basisand nine t raining associates have ben appirnted, two to eachcommodity program and one to the , prernc sect ion. Thin sm l] staffprovides organization and metnodeloijcal ,rt for the courses,helps in developing trainin i te,,ni, , an. as 1is; in the conduct of 
in-countrl courses. 

455. The percentage of esLimai id timp tiat senior staff devote toTCA varies from about 11 to 17 fOr t.he four coin11odity programs,additional contribution fromn some supporting units (especially the
with 

Biometrics Section). ICA comprised only 4.3' of the CIAT core budget(q83). This percentage was much higher before 1902 (6.1 in 1980),
but the decrease in CIAT's contribution has been compens;ated for by
extra-core funds (UNDP, Swiss Government, GTZ, etc.) and direct fundsfor some national research and development institutions. 

1.2. Objectives
 

456. The objectives of TCA were revised in 1976 and are 
stated as
 
follows:
 

"To contribute toward developing cooperative networks 
on field beans, cassava, rice, beef, maize, and swine
 
for the purpose of validatirig, adapting, and 
disseminating technology from the Center. 

To help aational institutions strengthen their 
agricultural research and development capabilities
regarding CIAT's commodities." 

457. Later, in May 1981, the CIAT Program Comnittee proposed anarrower definition amalgamating the two aforementiored objectives:
"Through a program of advanced level 
training and conferences, to help

prepare scientists with leadership capabilities for collaborative
research in the areas of CIAT's commodity mandate, thereby
strengthening networks of professionals who can exchange, test,

validate, and generate improved germplasm." 



2. Tra i n i _Act i v it i-,r 

458. CIAT offer a viide ran(je of- opti on1 to PICet The l ii:i k!F 
needs of the national ro-q.aich and velopmcrt inot itWLWF, iF!H 
mandate commadit.i0. These optiorn have developed in acrodauce wi . 
the evolutinrt ol IAY , v 'al1 I n livitiF ,, and oi .,ih (r! it < 
COFIF~ditd55' 1,i'o'aF'. arnd Slend F it, and 4a 1 lOWi [11 ( Fh0!I n 1,1LL'I lla 
'es5earch(+ and devielopmeniii-it i insiwlknq 'our Vie F, n'0Si 1tt In l 'S inF1 

been pho FiempFlIhasis ha s given' nt r'd 1o h , '.I hI FFiito a sistance 
with in-country t.raininu. 

F459. Most .rainin h!si lbeen oi'I .uFi;;d F aiitglrolp hasis-, (rnips 
beiri 0l ill ' ) 1,1 'or'lanizo( i Flfl t 

1) 	 Shri t instill :1ve iF ses ill '((d te(chnoiopy and 
production, dire ted to specialists eFmplo.,yed byipLi ic 
and soon5privatte a'in AIFican PFntrpri', s. 

2) 	 Short FFl ti i cipl inar c irmFFodity r-1F 'S'-> trFF I I: d, 
normtally one!' I year'F, by each c'oIiAF''O it [ wi'' F r, 
attended hy i'esea'ch i v /FlI s.d11 deve loplmlIFF t-. 

3) 	 ColliwidJit.y tr'ainilig i'rgrnll G CFFFFitiF'I , n, '
1 

/IF, cmlIFhine 

the above short it idlickcipl i11Fry F>.'. ta Fv' FiOrse 'lp th 
a subsequent F irIdividlal trxint iri. Thisperiod i 
specialized traiFing i wra and FwF0'>-dir':ck(1 tv young 
national res rclh scie'itisl . 

4) 	 In-country training courses fill e>.tensioil ' 'iorkersare 
organized outside of 'IAT on it natimnal or regioial
basis.
 

460. The individualized iraining activities include degree (M.S. 
and Ph.D.) related training and ill-service intern'FilF l of
postgraduate and post-doctlai fellows. 

461. These activities, the relative imonrtance iof which are shown 
in Table 1, will be analyced ill urr. 

2.1. 	 Short Intensive c(nurses 

462. The short irtensive courses on seed technology and 
production, generally organized twice a year, meet the strong demand 
of public and private enterprises of Latin America and other regions.
Attendance at these courses comprised about 25' of total CITAT trainees 
(101. 	 of total ionths) in recerit years. The collaboration hetveelF CIAl 
senior and associate staff and highly experienced nation/al seed 
specialists Fakes these courses very effective and alppreuFoed. The 
Panel endorses the quality and the approach talen by thes'- co'urses. 

463. The short multidiscip!inary C01171FFodity courses I,-c Ia stly 
attended by younq scientists of national r'esearch insti itulionr and 

http:commadit.i0


Table 1. Number and Man-Months of Professionals Trained at 

Each Commodity and Support Unit
 

GROUP TRAINING 


MOItidiso. Cemodity 

Intensive Training


PROGRAM OR UNIT 
 Courses Programs 


1982 No.(month) No.(month) 

BEANS 
CASSAVA 
RICE 
T. PASTURES 

9( 9) 
5( 5) 
3( 6) 
2( 4) 

21( 56) 
!1( 41) 
12( 56) 
14( 70) 

SEEDSOTHERS 75(122) 2( 13) 

TOTAL 1982 94(146) 50(236) 

TOTAL 1983 
 130(155) 40(192) 


TOTAL 1984
(provisional) 114(156) 60(320) 


CIAT in 1982-84, by Training Category in
 

11"DIVIDUAL TRAINI!NG
 

Degree Trainino 


M.S. Ph.D. 


No.(months) 


10( 60) 5( 44) 

2( 24) 3( 26) 

3( 30) 

8( 62) 6( 52) 


23(176) 14(122) 


19(104) 14( 86) 


20(200) 15(150) 


Visitinq Researchers (VR)

Visit R. V.Associate R. Total
 

(graduate) (with M.S.)
 

o.(morinths)
 

7(17) 

17(25) 

1( 1) 


13(18) 

13(122
4847
 
4)81(139)
 

6(19) 


48(84) 


39(143) 


1( 6) 43(192)
 
1( 4) 39(t25)
 

19(193)

5(11) 48(217)

5(13) 


i( !) 7( 20W
 

8(22) 237(7b
 

8(32) 250(712)
 

12(112) 13(72) 
 234(1010)
 



universities, although some key 1'ec , t i -t irnlci ttiniion and
development institutions alno atteni. ihe i q cviAMi ti itWe 

current courses cannot accommodate th s i ,, t &", two
 
types of participants who 
 usually haiVO (i TirCee lT I i ,!,:rtCM d, (Id
interests in cience and technology. Therefore, the' l emiiphasizes
the need for separating WiinWn for thew to t , oy parlifcipiats. 

464. The Panel stronglv s ! i,hat: 

1) 	 the current ohert mul i' ,iplinrv course be reserved 
for young scielI cl clsoPaaid MLicseqgent. 
specializa tion1phas We WIM P.P.); 

2) CIAT meets the existing demanl for t"airig or key
extension and devolopmeit specialists with new
specifically 0lam1edshici coors fur ,xtension and 
development speci liqls, lh,,,,(- ur,s shoiculd involve 
only 	a mirr par i ip, ioh nI CAI - ior stff, and 
a rather major paripi a i r ocf the OI national Latin 
American professi nl i,, 1 a c1d cc-wit 
within CIAT' ceymodi i, T1 ic miryisi. should 
preferably Lake place ,utside i,- tial cnchl o-rganized
oil alnin-counir, ',/ ' i(cl], ur co''tinmtal basis as is 
appropriate. 

465. The Panel coiniercds the ioiti tic ci iii iri I c-fi rlif
research short course held recently b) the BPan Piccgram. Fhe Panel
 
suggests CIAT considers whether it should iinitiate a new course
 
dealing with on-farm 
 research. This Wc]d c orlieric? ic-i t a qeneral

section dealing with all comiidities, followed by specialization in

the different comiiiodities. This iniiative w,ould necessitate the

recruitment of a specialist in 
 on--fair research, pc-,sihly with the
 
support of extra-core funds.
 

466. The annual I"short course p1lus pecial ization" cumbination
has become CIAT's main training activity during recent years (about
30% of the total trainee months). These progracms begin with a 
multidisciplinary phase or group initensive courose of four to ten 
weeks, a review of the "state-of-the-art" on each commodity,
followed by an individualized phase of specialization in a single
discipline applied to the qalcc, c-'cchdity. 

467. Program p rti ctiipain re, with f,,. exceptions, young
research workers, mostly from I ,ic Anmwiica, nminatec by theitr 
respective institutions. Their , lcction is art ' d out by an 
internal CI, comnmittee for ed y ticW iaininq , W d(t asn ciatps,
and potential discipline ret arch su il i ,,,iscr , IWingi into account 
the profile -f studies and ex:periene ofl the applicants, institutional
and country needs, and availability cf institutional financincg . On
the average, one of every two applicants is seleorted. Over the last 
few years, the participants' prior crcfessi(inll e:xperience increased 
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from an average of 1.5 years in the 1975-80 Period to-3.5 :years in"
 

: 

the coursehave been improved. 


i ~'!' 468. The teaching procedures durig the intensive first phase of
 
The ratio of lectures to laboratory and
 

field practices has currently decreased to 50:50. More materials,

such as audiotutorial units, mimeographed papers, and books 
are being

used, making the teaching process more dynamic and interesting.

Senior staff participate less in teaching, are partially replaced by
research assistants, and are able to dedicate more time to seminars 
and direct interaction with the participants. The gradual reduction 
''in the duration of the intesi course, with the corresponding

increasein the specialization phase, also has been an improvement, at
 
least for the Bean (from 8 to'5 weeks) and the Tropical Pastures
 
Program (from 12 to '10 weeks).
 

469. The specialization phase which follows may last from three
 
to 
seven months depending on the commodity, and it involves typical

research activities. Each participant works side-by-side with a CIAT
researcher, on a: discipline-oriented subject, related wherever 

possible to his/her country's needs. 

'
 

470. The Panel commends the favorable changes in the commodity
program training, especially in the first short intensive period, over
 
the last years. 
 The Panel urges that this effort be pursued. The
 
reserving of thisicourse for young national scientists, as proposed


"above,,would allow CIAT to better meet their' 
 ds. In this respect,

the Panel suggests:
 

'1) An even greater reduction in the multidisciplinary

* 
phase, made possible due to greater professional


experience of the participants, and a corresponding

increase in the specialization phase, allowing

participants to bicome more actively engaged in research.
 
This would avoid -'he impression that some trainees have
 
hadin the past of beingconsidered as "technicians"
 
working for CIAT researchers. This year the Rice

Training Program can be considered as a good example of

change toward the desired balance between these phases.
 

2) A continued attention to increased training of
 
participants on research methodology which gives more
 
consideration to the problems and work conditions of
 
their respective countries. This would imply a
 
critical or analytical presentation of CIAT research
 
activities and sometimes its methodologies, as these
 
reflect CIAT's international mandate and may be less
 
appropriate to national programs. Care must be
 
exercized not to overemphasize network activities
 
within training courses which may lead to national
 
scientists participatingin networks of limited value
 
to their respective countries.
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3) That to insure that young scientists appreciate the
 
importance of key development and extension issues in 
assessing research priorities, some discussions on 
relevant issues should be included in the training 
program through i,.vited specialists. 

2.3. In-Country Training 

471. In-country training on CIAT's commodities is considered an 
effective mean' of bridging research with extension. Assistance is 
offered to incerested national programs to organize and conduct two to 
eight week courses for personnel in extension, credit, and other 
development services. In all cases these courses are timed to 
coincide with introduction of new varieties and other technologies 
with high potential for making an impact on production. These 
in-country training activities have developed rapidly during the past 
few years (Figure 1). CIAT restricts its contribution to a limited 
participation in instruction (about 20"'.) and the contribution of 
teaching materials such as articles and audiotutorials. Normally, 
CIAT's participation is limited to the first course in each country, 
subsequent courses being under the complete responsibility of national 
specialists. However, in certain countries CIAT has had to reasume 
its participation due to changes in national personnel and leadership. 

472. The Panel commends the attention CIAT is giving to
 
in-country and regional courses and especially to regions where it is 
expanding its activities, such as Southeast Asia and Africa. In
 
these regions, CIAT takes note of both national needs and the different 
regional and cultural contexts.
 

473. However, taking into consideration the lower scientific 
requirements of these in-country training courses and the existence of 
an appreciable number of well trained and experienced national 
specialists in research and development, the Panel proposes a rapid 
reduction of senior research staff participation in in-country 
training courses, compensated for by the greater participation of 
specialists of other countries. These personnel could be proposed by 
CIAT to the respective national program and given CIAT assistance. 
Thus, the horizontal cooperation among countries would be favored and,
 
at the same time, the senior staff could devote the time saved to
 
other activities.
 

2.4. Degree-Related Training
 

474. The conduct of M.S. and Ph.D. research studies at CIAT is
 
considered of high importance in relation to the development of
 
scientific staff in national programs. In the 15 years since CIAT's
 
founding, 85 and 89 trainees, respectively, have conducted their M.S.
 
and Ph.D. research at CIAT. Relationships for such training have been
 
established with 21 universities or graduate programs in 12 countries
 
of North America, Europe, Africa, and Latin America. Of these, 79
 
M.S. and only 29 Ph.D. trainees have come from Lati" America and other
 
developing countries. CIAT considers these numbers to be very low in
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relation to the needs of national programs and CTAT's training

capacity. The main 
reason 
for these low number, is lack oiffinancial
 
support for academic degree studies 
in developed countries.
 

475. The Panel notes the importance of the de ec- re lated
 
training activities and it supports 
the focus CIAT watis to give to
this form of training in the long-term. For that purnpose, the Panel urges that CIAT continue its efforts to sponsor academic studies with
extra-core funds, and recommends that it explore the os ihl ii ties of
relationships with advanced uniersities whiM 
allolw flexibility orhave no 
fixed academic course requirements in the academi c programs

for postgraduate degrees. 
 The Panel also suggests th, t CIAT ensure
 
that more scientific publications are written 
from the tesis studies 
carried out at CIAT. 

2.5. Post-Doctoral Fellows
 

476. Initially CIAT's objective was to train new Ph.D. graauates
of national programs in research work Oil the commodities of CIAT's
mandate. 
 However, the marked shortage of these profesionals caused

CIAT to use 
large amounts of the core-budget to tra in new Ph ..
 s from

developed countries. 
 The goals were to: (1) to increase the number of
scientific personnel trained in CIAT-mandated commodities, and (2)

identify possible new 
senior staff members. Some of these
 
post-doctoral 
fellows (four out of 17 in 1983) are fiuanced by other

funds (IDRC, GTZ, etc.). The Panel suggests that CIAT attempt to

increase, when possiol-,, the proportion of the extra-core funds for
 
this activity.
 

3. Conference Activities
 

477. Conferences and international seminars are organized by CIAT,

their frequency having increased in recent years. 
 These have a dual
 
purpose:
 

1) to exchange updated scientific information on either
 
broad or specialized subjects, always related 
to CIAT's
 
programs;
 

2) to support the operation of the international networks
 
promoted by CIAT (IBYAN, IRTP, RIEPT), with discussion of
 
research methodology and strategy.
 

478. Senior staff consider these activities very beneficial and
 
they could be even more so 
if there were greater financial

possibilities of inviting eminent international 
scientists. The Panel
 
supports this concept as 
it would stimulate scientific discussion and
reduce the risk of inbreeding due to the very high proportion of

CIAT-trained participants in international meetings organized by

the Center.
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4.' Reu t ndAhivmet 

'-479 .,-,- .---- '---In'--fifteen-years- 'about -2400 perso;issrom 
7'- 55 c trieshavebeen trained at.CIAT programs and units, 1772 since 1977; with
X significant coseuences on the strengthening of national pr'ograms,'thetransferrof'CIAT technology, aiid tegrowth and 'operation of
international networks.
 

4.1.. Strengthe.ning of National Programs
 

480.' ;Alm~ost all 
national programis for all four commodities, and
theircounterparts in the Cassava and Bean programs 'inAsia and Africa
have had a major part of'their research staff trained at CIAT. 
 This'
result was obtained in spite of the large turnovier of ex-trainees into
other activities. According to a survey done by CIAT, about 54% of
the professionals trained in research during the 1970s remained active
 
in'research on their commodity. 
 More recent trends indicate more
permanency of CIAT-trained scientists in their programs in several, 
if
not all; countries. 
 '' ~ 
'481. 
 Some of these national programs have already proved their
maturity by releasing-new technolaogies, taking increasing

responsibil1ity toward sel f-sufficiency in appl ied research ,"up, on a national and takingor regional basis, more of -he work previously
-i :performed by CIAT.
 

7 4.2. Transfer'of CIAT'Techology. , 
 . " ' 

482. Researchers trained at CIAT have been instrumental incollaborative research nd interinstitutional transfer of research ...
methodology,' gerrnplasm, 'a'nd new technology.' 
Numerous examples oflsuch
 
1transfer are presented inthe comrnodity chapters.
 

Networks' 
....
 

483. 
 'As 'stated by dIAT (Training and' Conjferences: A Strategy~
Document," 8 N 
'1981): "A very :large ~proportion of t'he membersof
research 'networks ,formal 'orin.formal', on beans, cassava, rice and'.'~ tropical patrs n ns'd r'CAraof information, ad c. of 
rn 
c 

hicmuiain 
oexchangen r
 

deeomn staeisaepomtdadasse by means of periodic"'
confrences 7~4(workshops, seminars, meetings),aneffecive and
 
efficient mechanism to 
 e ' i
'technology transfer. 'Both training and conferences have thus'4contributed much to the development and operation of those networks." 

Q4 
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5. Future Plans
 

484. Future plans propose the continuation of current activities
 
with the following changes:
 

expansion of training giving more attention to 
regional

and subregional problems, especially in Africa and Asia; 

further expansion in assistance to in-country courses 
(mostly for production); 

- assessing national needs and proposing short- andlong-range plans for development of scientific capability
in beans, cassava, rice, pastures, and seeds;
 

giving more attention to degree-related training. 

485. The Panel agrees with all these chanqes, but has aqualification for the second change. While there is a need forexpansion of in-country production-oriented courses, the structure ofthese courses should be changed as suggested in 2.1. 

6. Assessment and Recommendation
 

486. The Panel 
believes that CIAT's training activities and
conferences have been very valuable in the development of science and
technology in the commodities of its mandate, especially in Latin
America. 
 The Panel commends the overall dynamic training strategy
that CIAT has been developing in the past and proposes for the future.
The Panel emphasizes the consistent efforts made by CIAT to evaluate

its training activities in order to improve them, and CIAT's very
important production of scientific and technical audiotutorials which
 are 
not only used in the courses organised by CIAT but also in 
an
increasing number of in-country courses 
organised without direct CIAT
 
participation.
 

487. To assist scientific staff in national programs, the Panel
recommends that CIAT explore 
the possibilities of relationships with
advanced universities which allow flexibility or have no fixed

academic course requirements for postgraduate degrees.
 

(B) COMMUNICATIONS AND INFORMATION
 

1. Introduction
 

488. CIAT's information strategy is 
to manage agricultural
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information in a way that makes it as accessible as possible to CIATstaff and the other members of the commodity research networks. CIATcontributes to the transfer of technology to apiropriate audiences55 countries. This is done through a set of information services: 
in 

1) annual CIAT and program reports;
2) network publications and newsletters;
3) books, technical reports, Iaterials and teaching

journal articles;

4) seminar and 
 confereace proceedings;
5) abstracts. journals, and bibliographic services; 
6) Pages of .ontents; 
7) specialized information centers. 

2. Staff and Facilities
 

489. The Curinunication and Information Support Unit (CIS1i), which
is responsible for all the corresponding activities at CIAT, isstaffed by 
a Head, two senior scientists, one visiting scientist, 
one
supervisor, and supported by 79 other staff members.
 
490.. the CISU budget represents 6-7", oF the CIAT core budget, andhas been maintained even 
in years of economic restriction,
demonstrating the priority assigned by CIAT to 
these activities.
 

491. 
 The library houses a large collection of books (45,000 in
1983) and many other documents, including approximately 3500 for
tropical pastures, 6000 for beans, 6500 for cassava, 3200 for
agricultural economics, 
1100 periodicals, 1620 microfiches, 61
CIAT-produced audiotutorial 
units, 6900 slides, maps, microfilms, etc.
Access to DIALOG computerized data bases 
(Lockheed, California) will
be completed with the acquisition of adequate computation and
 
telecommunication equipment.
 

3. Achievements
 

492. There 
is worldwide praise of CIAT's documentation program.
It has been adopted as a model 
by several institutions 
in the world,

including IITA and ICRISAT.
 

4's. 
 The CISU publishes the CIAT annual program reports,
newsletters of the research network, books, technical 
reports,scientific journal articles, manuals and pr,:eedings, key journals,and pages of contents. Documentation and information on beans,cassava, rice, and 
tropical pastures is offered as a specialized
service through the commodity-oriented Documentation Center which is
being substantially reinforced by a special project funded by IDRC.
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494.~ Nost,_of~the'se publicatiois~are sold', DurfgI83, tooks werp rchased by. 27 ',Countries, bestsellers bein~g tfise:6hjassva61oJlogi cairnitrog'en',f'ixajjoprice, anid seeds. 0th 
 re!distrib'uted
---free- oaf charge -or-on en -i s- ;:echang e 

49. 
 Sevices. such~as photocopi e's and specific Oibliographicsechsae~ich'a rged, ,howeve r, ,CISU gives' such~services free ofcag
;to reearc institutes indeveloping co~ntries' that 
 $charget
SCIAT',nos or o hs who are unable''to pay., ryat9 
o
 

S 	 496.- !Audiotutorial training was odffered to comu nication
spcaisso nriTe ratj6onal institutions: ICA,,jNIAP, VALM,IBTA,


~MA,~
AP~IS~;aidInIA 
which have assembied addiottitorial 

desin,:ad 	 ,'

poducionUnits.
 

S497. The Pages of Contents Service of SICA (Sistema Nac ional1 deInfo'rniciun en Ciencias Agropecuarias) was organized on the odel of
CIAT's'service anid isusing CIAT',s'Pages of Contents .as a.base. 

4.- Future Plans 

*x~h~ t~J
Y4 ,498. The principal proposed changes'are the followingK .

1) Each commodity program will take over the production of
 

;~4~i' w~-program 


its'Annualj Programn Report, and present itas 1
a "working
documet." ThePaneljendorses the future~proposal,of,>Iannual working docujment Plans. 1'Complete and definiitive 
reportson specific areas should be published


orily'wfhen ~the accumuxlated information warrants 
.: 

publication~n ether monograph or scientific paper kI 

Npbliatin ef~orts inthe Bean Prga
 
dir'ect'edto EnglisV'd French speaking cou'ntri6.s of


Afriai'nd th'e Caribbean.~
 
3)Tnthre a's'v, Rice, and/Pastures Progranis; 'rphai 
- willllbegiven-to the poeeto hir'wsltes
 

Sfroim 
7CIAT1and national~rgas Som of;.these.,, 

newsleters', currently'onlyavai Vable a hwlsld'-inS 

e publid'..n Eniglish. ~ pnih wl 

4). The U Iitneds to assess~joi'ntly'withr the respective

programs th needs ~for region-specific4 

infomatin/doum,2tat 
 nd .'' * elationto~theRegjional Comdt rjcs Networks, partic~ularlyfor beansin Africa and casavaIii'Asia. 

IT" 1-4 Z1. 
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5Asessment and Constraint 
- e-~ a-

499. 1i TheUnlt isadequately equipped and changes in itsphysical 
structure are hot visualized inthe 'short-ternm.
 

500. 2) The CISU is~very active. Accordin to CIAT researchers

S 	 and natiadiial, programsit W~orks; well and isvery efficient in
dissemnatiing information'aou 
 CAT's activities anid achievements.


Thus, it1'ontributes actively to the Commodity Research Networks as
wellas to'CIAT's prestige and reputation with outside institutions.
The'Panel recognizes the value of CISU activities and commends the
4attention paid to themnby CIAT administration.
 

501. 
 '3) Inview of the deficiencies incommnunication activities
of many national research institutions, CISU has been providing highly
valuable services to nationalinstitutiops and researchers. Thle'Panel

'approvesparticularly the frequent free;,of..charge services''offered t~naional re'search inistitutions of d,v1opng countries. 

~ 502. I.4) The Temte ytm'fifrmto eoey curd 
as a result of recommendations of the 1977QQR, ispresently

?inadequate. The largeamoult of manlualwork required to registerd6cuments highlights the ned for computerizing this information. 

> 

Therefore, the Panel recommends that the ComputationUnit and theBiometricsSection carry out the studies necessary'; ,solve the
computation needs of the CISU. Due 	 to the type of activities
conducted, the Panel considers that the Unit should also be supplied
with the necessary word processing equipment. I, 
503. 5) The Unit does not have anEnglish or French editor;,
these needs are currently covered by the serv'ices of asenioir staff
member.~
 

504. 6) The Audiotutorial Materials Section should ideally be
Sun~der~the, responsibility of a permanent staff member.) Currently 'it
is
 
44 under the responsibility of a visiting scie'ntist.,~Therefore, 'the',Pa6 reomed that the Audiotutorial Materials Section4 be mnanagedbapermanent staff member 1.iclose consultation with the Training 

,~~. , Program. .'At also: suggests assessing the feasibility of cntractinq
earliest an English-editor. 

505. < 7), With the continued information expansion ofcomdtprograms,.there'will inevitably'be an increase inthe ne'd for
-information'and communication support.' The, Panel recomuiends that,
whenever possible, regional and special projects should provide
funding to support these activities, e.g., publication of newsletters<1
and 	workshop materials, translations, etc. ~ 

4 
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6. Recommendations
 

506. 1) The Panel recommends thi rne L3oputation Unit and the
Biometrics Section carry out the studies necessary to solve the
 
computation needs of the CISU. 
 Due to the type of activities
 
conducted, the Panel considers that the Unit should also be
 
supplied with the necessary word processing equipment.
 

507. 2) The Panel recommends that the Audiotutorial Materials
Section be managed by a permanent staff member in close consultation 
with the Training Program. 
It also suggests assessinq the feasibility

of contractinq earliest an English editor.
 

508. 3) The Panel recommends that regional projects include the
 
necessary components for information/communication support to assure
 
success of regional programs. When regional projects are financed
 
through special projects, such expenses should not be borne by CIAT's
 
core budget.
 

(Note that there also is a recommendation in Section 6, Assessment
 
and kecommendations, of Subchapter A). 
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CHAPTER X - SUPPORTIVE RESEARCH, 
SERVICES AND FACILITIES
 

1. Introduction
 

509. 
 In order to achieve an efficient perfolmamri of research
activities, it in necessary to provide tho tr ear -r, with theessential 
support servicps to scicessfrul lv carry lot their projects. 

510. An ana lys is ut tilt :c(omplinhime t.;,ridneeds uf thesupportive research serv;.>. ind fc il Lie. eti IA! is Prezented below. 

2. CIAT Head(uarters
 

2.1 . Or(.jnization and Admi-n i strat, on
 

511. Under the Director General are three Directorates: Crop
Research (DCR) , Resources Research and International Cooperation

(ORRIC) , and Finance and Administratii (MFA). 
 (See Organization

Chart, Chapter I!, Figure 1.) 

512. The 
structure of the administrative division is functional,
based on division of work by a detailed assignment of functions, 
norms, and procedures. 
 Decisions are centralized with defined lines
of authority, and communications are predominantly vertical. 

513. Administration and research areas are horizontally linked

through committees. This structure has the advantage of promoting

discussion 
and interaction between administrators and scientists.
 

2.2. Ieadquarters Facilities and Staff
 

514. The Center's headquarters are on 
a tract of 522 hectares
located between the cities of Cali 
and Palmira, Colombia. The land is
leased to CIAT, at a nominal fee, by the Instituto Colombiano

Agropecuario (ICA). The present lease runs through the year 2000,

with no difficulties foreseen for further extension.
 

515. 
 The headquarters installation include complexes for food and
housing, conferences, administration, laboratories and office space

for scientific staff, warehouses, motor pool, greenhouses,

screenhouses, germplasm resources, graphic arts production,

communications, recreational 
facilities, and field experimentation.
 

516. All facilities are kept in very good condition. 
 It appears

that, apart from a few specific exceptions mentioned below, the
infrastructure is fully adequate to meet 
the research, administration, 
and training needs of CIAT. 
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517. There are 954 staff meMbers at tho Cr nter, comised of 76
 
international staff (senior staff, visiting s(ci ioh
ts, post-doctoral
 
fellows), 115 professional support slaff ( sn t , , ,, n
 
general administration), and 763 oth r support sMY.
 

2.3. Constrairtc.ard leaknesses 

518. The current approach of the lir-ctirate of I irare: d Adminis
tration is viewed by the staMr an Liuj overly bu', umi. 
 Steps should 
be taken to revieow financial arfid oitr]o r} (.es'es ond to improve coiiririu
nication at all levels L,.rrwiu in . .I& aid eientific staffs.idminri;tratve tlie 

519. Except for tUP addition of a lor iii-teirii T,Tr'plasi storaye
facility and one greenhoun,, referred toi later ini this chapiter, no
 
maior additional faciliti; arp gui rid An headquarters.
 

2.4. Assessment 

520. The ('TAT heddqua'ters in PaLi a e Peel Thea naintained. 
buildings and gordens are impeccably clean and well ordered. Tile
 
offices, conference rooms, and visitors' accommodations are
 
comfortable, functional , and idaia
 

521. The activities carried out within the adniistrative area
 
provide important support for resea'ch. Efficioncy, discipline, and a
 
good collaborative spirit were observed at all ils within research
 
support administration. These were later confi read when the
 
activities were analyzed in depth. Relationships amog staff are
 
respectful and cordial. The research adrini srat ion has shown great

interest and accompl i shrment in personnel devel opment.
 

522. Even though the research facilities,requiring maintenance 
activities,have increased substantially, the number of personnel
assigned to those activities has not increased in the same proportion.
This reflects a higher productivity, perhaps a conseguence of improved
preparation and better educational opportunities for personnel. 

3. CIAT's Off-Campus Research in Colombia 

3.1. Research Locations
 

523. From the beginning the Palmira farm was recognized as being 
an excellent site for CIAT headquarters and sonie limited field 
research facilities; however, subsequent experiences and program
changes made it necessary to develop modest substation facilities in 
other agroecosystems. 

524. Other locations in Colombia include: 



____ 

L 
~~~ ~CIAT-Quilichao. 

~ 525.- This9-189-hectarefarm' located 40 kmnsouth of Cali, is
 
~~ ~dedicat~ed ith e elmny cre'ening of germplasin (especially
Scassaay'and forage species) and plant nutritional studies. 
 The
~ 	 station has 14~resident farm staff. Additional staff assignments by


commodity programs are: Tropical' Pastures, 35; Cassava, 10; and Bean,
4.Minor users are CIMMYT, IfTSORMIL, and formerly, the IFDC
Phosphorus~Project.
 

CIAT-Popayan
 

526. 9This station, about 100 km south of Cali, isat a higher
altitudb (1700 m). The site, 72.hectares, provides excellent

cond1itions 
to screen bean' and cassava for diseases which cannot be
adequately tested' at lower altitude. 	

'Bean and cassava personnel
commute to these stations; all farm operations are done by 16 resident
support staff. (Popay~n and Quilichao stations~ wer-e purchased and
subsequently leased'to CIAT at 	a nominal fee by the Fundaci6i para laEducacibn.Superior - FES.) ' 

CIAT-Santa Rosa
 
527.. In 1983 th'e sttowamdevilbeo CIAT by FEDEARROZ
 

(Fedraton f.Colombian 'Rice Growers).~ The 30-hectare station is'the
main breeding site for favodred upland and irrigated rice. The."
'dvlomn othsitan'collaborativeexperiments using 16
hecta'res of the nearby La Libe?tad'(ICA)station, represent a key

element of CIAT's extension, of efforts- into upland rice. Thr-ee
ecoystmsare available within a
short distance.
 

528.' Ocpig2,0 etrsi~h Colombian Llns, this i 
the mijn stiati onifor the Tr'pi cal. Pastires Pormrserhadiadm isteredjitly by ,ICA'arid CIAT$ The Pdiecto ieseaca ndis
 
emlye Tosno scientists' lie'
in~Carimagia while other
scientis'ts visit fromn Palniira' 
There isan annual; "scienitific" review
of 	the-ICAand CIAT Pa'stOr6s'd
rdCassava Programs. CIAT provides 75%
of 	th cet ciptt'.h rga n~ft 20 technicians .16
are 0'(p
romCIA tures Program, 15, Cassava,:Program,~"~'C uplies
 
all t he labor and is reimbursed by CIAT. The station'.6c..loys 300
laborers. 


,. 

529 Through ~specific 'cooperativeagreements rAT .conducts .,5S*research at the ICA-Caribia, ICA-La.Libertad,'ICp -Obonuc6, and ICA-La.
 
Selva stations and at rCPAC (EMBRAPA) ipBrazil .:jTherefor, research5 

facilities~of housing, storage, roads, fencin'g, irrigation, etc., 
are
well developed and maintained. Ingene'ral, the good team~ spirit of~y program personnel was much, inevidence. 
.'There were many encouraging 
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features and results of experiments at all sites. The Panel is
pleased to see the oood cooperation existing between ICA-CIAT staff atCarimagua and other stations and urges CIAT to contiue giving thisimportant relationship the attention it deserves. 

3.2. Constraints and Weal'nesses 

531. The back-up suplport from Palimi ra to Cariman,,ua is adequatebut could he improved in the (ast, of unforeseen circujmstances when
 
prompt attention is required.
 

532. The scientists workinq in the Casava Program in the area ofMedia Luna have poor facilities and accorLu)mdations. The Panel
recommends that if CIAT is to workiocontihue ing thWt area, as-ol-ution be found to the prohlem oi husin. ine solution would be toprovide small trailers for tmpor,iry livioj quarters for staff. 

4. Genetic Resources Unit (GRU) 

4.1. Backqrnund 

533. The objectives of the Genetic Resources Unit (GRU) are tocollect, evaluate, maintain, document, and distribute the germplasm ofPhaseolus beans, tropical pastures, and cassava in support of the cropiSprovement programs Theseof CIAT. activities are designed to allowfull utilization of the valuable genetic resources and at the sametime to provide for their conservation. 

534. To date the Phaseolus collection cuntains over 33,000
accessions and is the most complete worldwide. Since the GRlU's
inception Phaseolus bean germplasm has increased from 12,896 to
33,295 accessions in species including increase14 an in ge-mplasm
exchange from 6500 to 17,042. 
 There are more than 11,00 accessionsof tropical pastures species and 3400 accessions of cassava. Given
the nature of the GRU, its continuous interaction with the commodity
programs, especially with the breeders, is of paramount importance.
 

535. The GRU has been organized into three sections: Phaseolus
bean, tropical pastures, and cassava. 
 The new section of Seed Health
Testing is charged with the application of rapid indexing techniques
to monitor the phytosanitary status of tie germplasm in the Unit. 

53). In 1978 the GRU became established in a remodeledpreexisting building. A new tissue culture laboratory was developed
in 1984 in the west wing laboratory building and controlled

environmental rooms for long-term in vitro germplasm storage,especially of cassava, 
are part of this facility. A glasshouse was

added to the GRU in 1979.
 

537. 
 Isolated field plots in Palmira, Popayan, and Dagua are
utilized to increase germplasm accessions. The Acting-Head of the GRU 
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isa-,enior scientist-who-special izes-in--tiss'UeT&'c tUie-hTe-& are~two research associates, six research assistants, nine technicians,
twelve laborers, and one secretary. The 'IBPGR Regional Coordinatorfor Latin America islocated at GRU. The arrival of an FAO expert is 
expected soon.
 

538. Expeditions since 1977 to Spain; Portugal, and Latin

American countries have yielded valuable col1ections of Phaseolus
germplasm, In addition thereis continuous receipt of g_rmplasm fromcollection expeditions funded by IBPGR to Africa and Asia. 

539. 
 The last release of 5000 accessions was in December. 1981,

following clearance through ICA quarantine regulations.; Released

material isusually made available at the rate of 1800 per year.
 
540. After the first meeting of the Bean Advisory Committee
(comprised offive IBPGR appointeesand one member from ClAT) in 1976,
the GRJ recoinnenced the characterization of available germplasm.
Classification of the increased germplasm of P. vulqaris is underway

by using passport information (country of origin, nIW ientry
No.,

etc and seed characterization data. 
 In the five years up to 
Februar.vs1984 the GRU has distributed 98,686 samples ofPhaseolusgermp~dSM.. 

541. During the last few years, the GRU has been increasing
 
with the Troical Pastures Program. The whole tropical


7 now 
short/mid-term storage conditions, The pasturecollection coIprises
more than 11,500 accessiois,090%.of which are non,-domesticated 

forage germplasm collectis'45 is aintained by thoeGRU under 

tropical legume species. The'.reju'venation of entire collections of a
series of species has become a routin~e activity, and iscarried out in
the field and/or inthe GRU greenhouse. 

' 

542. During the first two months of 1984, approximately 1500
samples have been distributed to other. institutions. The GRU
documentation activities' are limited to: 
(1)' updating and periodically
producing acomputerlized germplasm catalogue; (2)maintaining and
updating of a reference herbarium.
 

'.The
543. tissue :culture work with cassava at CIAT hs.resulted in
 
an invitro scheme to free cassava stocks of pests and'diseases. 'In
theTTast four years 745 cassava lines have been rendered free' of frog
~1-~.'-' skin disease, and of other viral., bacterial, and fungal diseases. In
the last five years, '1348 cassava: lines have been transferred to CIAT
'in"
the'form of meristem cultures. With 'these' introductions, CIAT's'
'cassava 'collection has increased to 'over 3400 accessions.'-During this'
-period.over 400 "cassava lines also have been shipped to "several
countries Germplasm, particularly hybrids, are increasingly being
sent as true seed.~
 

S544. A technique, "mrini'mal 
growth storage", has been devised to
minimize the vegetative growth-of meristem-derived cultures.- Meristem
tip culture techniques have been developed to micropropagate
 

http:accessiois,090%.of
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Andropogon, Pennisetum, and Brachiaria spp. Dinoiint , iou td plants
from celTcallus cult-res of -Stf loanthes 1u i'(i C,. tata 
has been achieved. Work wi th anther -T IiTuod in iti
production of homozygous diploid 1ine with iiany c ,,,eliurnl F1

hybrids of rice.
 

545. The Panel commeeds the "ased or ii ,(oraoe ofifii, w.io i ' 

cassava germplasm and the use of ii vi !ro 
 rul h1 t-Ang oe.qava 
lines from disease, 

4.2. CiAT's Rplationship vi . the Iid( R 

546. An agreement hetAwpen CIAT and 1MRhP ht peritt"ed the
 
stationing of the I.BPGR Latin Aimpricn Rc iinal the
Coordinator at
Genetic Resources Unit since the hp
Winninu of 19P.?. This has

strengthened CIAT-IBPGR col labrat ive PifVr in vahos aspects of
 
genetic resources.
 

547 . In 1983, a short couruse iltgenetic rwuces for 15 Latin
 
American scientists was offered at CIAT.
 

548. Collection of Phaseolus bean gelnl)1an.il hrough specific

annual exj)editions to Latin 
 iSrca as pall of multicrop expeditions

has been ongoing since 1982. An analysis oi existiiei terllasm of

wild Phaseolus species is being made by a scienlim in FIgiuiw. 

549. A report has been published on qeriiplias resources ef
 
Manihot spp. in Latin Aiierica. Col lections of jerdiil1ays have been
 
made in Cential America, Mexico (INIA), Brazil (CEI.ApGE ), and
 
Paraguay (IAN ). Clones have been tiransforred from national progralms

and collection expeditions via in vito cultures.
 

550. upport, frem IBPGR will pemit scieniti;ts of CENARGEN, IflIA,
and CIAT to study problems of propagation and conservation using ill
vitro embryo and meristei tip culture to exchange, propagate, and
 
conserve the wild species.
 

551. Tropical pasture species, particul.rly legumes, have been

collected in Southeast Asia (Thailand, Malaysia, and Indonesia) since
1979. Several collection trips throughout La tin Amrica have resulted 
in a large collection of nativy 
 leguie species. Through interchange
CIAT has amassed a valuable geriiplasm inventtrv of grasses froll 
Africa. 

4.3. Constraints and Weaknesses 

552. The estimates made in 1975-1976 (of tihe potential 
sizr of the
 
CIAT germplasm collection have been qreatly exceeded in the last few
 
years. Should this 
rate of growth continue to 1990, a conservative
 
estimate of the 
final collection size will be 50,000 accessions of

Phaseolus beans, 20,000 of tropical pastures, 
and 6000 of cassava.

Thus, adequate provision must be made in the physical 
facilities and
 
staffing of GRU to enable them to handle ihese large and important
 

http:gelnl)1an.il
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collections.aThe major constraints are as follows:
 

Genieral 

553., The position of Head of the GRU has beEn! vacant for an;~~'-exten'ded period. -The Panel recommends that this position be filled as
ail sa.la b1- me
g tys 


55. Additional greenhouse space (6proximatel 400 m ) will be
needed.There is-a majorlimitation'on data ha dling. Current
updati ng aid:'compi1'ing of germplasm daa isunnecessarily 'slow. Acomputer terminal 4to intiract' with' the mainframe computer at the Data
 
Services Un'it, needs to be stationd within GRU. 
 In addition, the
daily management o'f several germplasm inventories, seed viability
tests, planting.plans, in vitro storage inventories, etc., requires
that a mic'rocomputer (wliT can also serve as terminal)'be located at
the GRU.
 

- Phaseolus bean ' 

555. Following necessarily strict ICA regulations on germplasmintroductions has caused a bottleneck for material 
coming from the so
 
called "high risk" countries. 
 ICA does not have facilities to handlei
a large number of accessions. . . 

556. The Panel recommends that provision for the use of a "third
country quarantine" E made to overcome 
this risk and constraint.
 
' (See also Chapter III.) 

*. 557. Germplasrn storage isboth short-term (5-8'C, 12-14% seed
 
moisture) and long-term (7.6to -2'C, 5-8% 'seed moisture). However,
at present only 60 samples 
can be handled per week. Improved
infrastructure for short- and long-term storage is needed. 
 In,
addition, adjustments in the refrigeration system are needed to lower

the long-term room temperature to at least 10OC.
 

558. The inadequate support staff situation makes it impossible
 

to efficiently handle the large collection of tropical for'age species.

SUffi, ent resources should be sought to multiply seed for long-term

storage. '

.. " Tissue culture". '
 

559. 'New research should be carried out to3'explore applicationsof in vitro techniques to breeding problems of cassava as well as
beans..........'' 

560. The rate of putting' the cassava germplasm into invitro'~
storage should be increased. The Panel 
does, however, indTc-iTtts
 awareness of the possibility of genetic modification of germplasm

Sunder 
 storage in tissue culture This must be.monitored regularly.
 

\4 
4 
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4.4. Future Plans and Assessment. 

561. The future planq A the GRU Ar:: 

1) 	 to continue to expand collaborative efforts with the 
]BPGR;
 

2) 	to continue collection expeditions, especially for wild 
types of Ph_as.-nlus; 

3) 	to continue to transfer to IAl both existing and new 
collections of ca.sava from Latin America; 

4) 	 to identify pl.(os and pincediires in developed and 
developing countrivi for lngri-t(2; ;tWorane nf duplicate
samples of CIAT s Pasolo , :as'.va, and pabture 
colle(:tions; 

5) 	to conduct clutering studies with bean germplasm to 
determine the range of geNetic vriability existent 
within the Phasl us collect ion; 

6) 	to develop long-tem storage iochninues for all
 
germplasm;
 

7) 	to completply imiplement the Seed hfeal th Testing Section 
at the GRU; 

8) 	to study the potential of protein and enzyme 
electrophoresis as a means to characterize the genetic
variability of tho germplasm collections; 

9) 	to continue to transfer the cassava collection from the 
field to an in vitro tissue culture bank; 

10) to 
develop in vitro culture techniques to facilitate 
wider interspecific crossing of Phaseolus spp. using 
embryo rescue t,.chnique; 

11) to develop in vitro culture methods to regenerate 
plants from-ceflcallus cultures of Phaseolus bean. 

562. The Panel commends the strengthened CIAT-IBPGR collaboration 
efforts in all the 	aspects of genetic resources.
 

563. The Panel believes the GRU has been very productive and is
 
forward looking in its planning, but it is constrained by staff and
 
facility deficiencies. 
 The 	Panel therefore recommends that due to the
 
projected increase in the germplasm collection,thernecessary measures
 
be taken to provide additional staff, an additional greenhouse and
 
improved storage and refrigeration facilities.
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5. Research S rvices Unit 

5.1. Objectives
 

564. The Research : rvictUnit prvidbn the ft scroi vs(1) routine analys nsr; soil, planit tissue, water, and fertilizer
samples submitted by program, srierlti.ts for rsp rrh purpnes; (2)
routine quality eValadioni arid cOnSuier 
 accept arnce of CIAl"s
commodities, spercially Ia ird ca.i ava; (3 r raIr1qeimi nt andmaintenance of 
CIAT' q i, irhoueii, screeriheii , tid qrowth rooms,includinq 
soil storayr and sterili tiin fa ilitie ; (4) maintenanceand repair of all IT Iehoraitr truienl.;iii ,id equiri'. rt , andcoordirnation of the us,- of 7 b(i ',Atoryf! ilit ip . 

5.S Ure r_ t inn'i,,,iij 


565. Each CIAT oirrlwditv Proqram has 11Ci assiqned laboratoryfacilities to carry out specific research actiities. Also, there are
some laboratory facli ie,whicrh are shared hy two or more sectionswithin a iironroXl;, Or by noe than oine program. CerIain equipment,especially the merer expensiye itoms, is also shared by prurrauiis. Forexample, the 
new electrn iicroscope is shdrred according toarrangelments agreed uponr 
by the Research Serviie Committee which consists of one scie tist of eah Cosin dit pr"g arem. 

566. In order to lroperly manaae all these facilities,Research Services Unt has been organizea 
the 

into the following sections:(1) Analyticl Se- vices laboratories; (2) Com ocdity QualityLaboratories; (3) Gree ihouses, .screenhousps, growth rooms and relatedfacilities; (d) Instrrnmt Meaintenarce Service. 

567. These activities are supervised, on a part-tire basis, byvarious senior staff 
membei.s who are 
part of the Research Service
 
Committee.
 

5.3. Activities
 

Analytical Services Laboratory (ASL) 

568. Poutine analyses of soil, plant tissue, fertilizer, andwater samples are conducted for all programs at CIAT. During 1983 atotal of 135,385 determinations 
were made (60' plant samples, 37% soil
samples, and 3. proximal analyis). The scientist in charge of the
ASL also oversers the Central 
Ce.rvices Laboratory and the Research
 
Laboratory.
 

Coirioi ty Qu [alot-a taory
 

569. This facility evaluates nutritional quality and consumer
preference factors for the Casava and Bean Programs. The former usesthe laboratory for quality evaluation related 
to the CIAT/TDRI root
 

http:srierlti.ts
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~~"r 575~-'' Each' consultant isassigned a group of'pro'ect ; as far as
 
iis 	possible, tIOe 
same 	consultant attends all of the researchers of
 one program so that he can becohie acquainted with its specific

Sresearh meth'odology dnd objectives. New prrojects are initiallyi~~K:: discuss'edwith~the H-ead of,,the Sectidon and are then'assignepd to n i , 1.iconsultnts- ~t-appea '--	 tfthr are dff 6rence s between~>programs in'the extent to which statisticai; advice issought during 
'"" 

planning of experiments.~
 

576.> Thestatistical techriiansfaid consultants duriing~ theprogramming and implem1entation' of th.C programs' inthe computers inaddition to 'aidin'g the trainingasociaesaf nte*eo
 
programable alulators.
 

Achievemerits~and Future Plans'
 

577. For the last five years 'the Biometrics Section has been
responsible for providing consultation and adv'ice on experimental

design and dataanalysis. The Panel believes this service has been
rendered in an effective manner within the constraint of personnel 

578. :It isplanned-to develop the use of. field recorders to'
collect experimental 
data 	inthie form of computer readable files.'
analysieSASpout will be made available' for data managemn 
and
 

j579. Courses on the uise of microcomputers inagricuiltural 
 '-research will be'given.' Two audiotutorials are considered on "The
~Rble~of a Biometriclan" anid "Principles' of Experimental Design. 
 ' 

6. Computing Section' 

'580." The'objectives of the Computing Section are: 
 ' 

1) to provide and maintain appropriate computer'

hardware to serve the scientific programs;'
 

2)to n~mit prriat com~puter software
for~the scien'tifi c 
'rvd 


programs, including systems
~j. 
 software, C~pilers, packages, and applitcations'
'programs,,-.7 ' 

3) 	to provide adequate documenttin to 6~stigate
 
aspects of work at CIAT which might benefit from
 
computerization;
 

-to
4) 	
'urn
keep abreast of evlpet incomputing; 
 ' 

5) 
to write suites of programs" of. general applicability;
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6) 	 to provide required training within arid outside the 
Unit; 

7) 	 to provide the hardware and software to build and 
maintain scientific data bases and ensure availability
 
and security.
 

Facilities
 

581. In 1983 ¢IAT computing facilities included an IBM 4331 -
Group 2 computer and IN Terminals, with five additional terminals or 
order. 

582. Computer use programs 4331, CPU way:by (IBS! hnu&s) Pastures 
22K, 	 Beans 17;, Cassava HI , Rice 4' , Genetic Resources 4' ,
Coronunicatinn and Library 4 , Finance 17, ServicesData 3., and 
others 1K.
 

Future Plans
 

583. In the future the IBM 4331 will be used exclusively forresearch functions, and the newly purchased IBM System 36 will be used 
for administration and finance functions. 

Constraints and Weaknesses 

584. There has been an increased demand for service on theComputing Sectior littlewith prior discussion or understanding

between the Section and the Proqrams. Hence, to some degree 
 an

overload situation may have developed arid contributed to what was
perceived as an attitude problem. Recent to updatesteps the hardware
and the creation of the new Scientific Programs Computer Users Group
(contains one representative from each shouldprogram) alleviate any

such problems.
 

6.3. Aroecosvstems Analysis
 
Barckground
 

585. Research in the area of agroecological analysis was begun at
CIAT 	in 1978 with specific focus in the zones of interest to 
the

Tropical Pastures Program, and to 
a lesser extent of the Bean Program.

A formal section was not established and limited funding was 
 provided

through existing visiting scientists inithe core budget.
 
586. In 1983 the section was finally formed 
as a core activity
 

with the appointment of an agrorietenrologist.
 

Objectives 

587. Objectivs of the Unit are:
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1) 
 to develop a system for environmental and economic
 
assessment of the conditions in the prodnction areasof future importaice in each CIAT commodity; 

2) to develop an aqroecnlogiral information syst: which 
can be integraterd with the (gerii;pla,)a development 
process; 

3) to develop a data systorn which would permit the
evaluation of responses of new genetic variability whenexposed to 
a wide rarie of sel:uted conditions in terms
Of mipttOnrol ol a1, edaphi-, and agrerronic factors; 

4) to develonp 6 data system which provides a ii rm base for
comparative socioeconomic studies on the wide diversity
of production ?ones.
 

Staff
 

588. The Unit is staffed by two system analysts, one of whom is 
a
 
researcher, two technicians, and one supporting staff.
 

Achievements
 

589. In defining land systems, 
the American tropical lowlands have
been classified 
in various ecosystems. 
 Studies have provided a
valuable lead in defining sites for the germplasm evaluation of the
Pasture Network (RIEPT).
 

590. The location of primary sites for two 
stages of bean
germplasm evaluation were defined. 
 A climatic analysis of 110
microregions allowed an 
assessment of crop temperature conditions
prevailing in each microregion in Latin America. 
 It also verified
that growing season tamperature conditions at 
CIAT-Popayan and
aIAT-Palmira 
are clearly representative,and characterize major
portions of the production 
zones with respect to temperature, a key
discriminating factor in Latin America.
 

591. Upland rice areas in South and Central America wereidentified and mapped. 
 An agroecological inventory of rice production
 
areas was producod.
 

592. A set 
of maps has been prepared showing cassava 
hectareaqe
throughout the subcontinent. The cassava growino regions have heen
tentatively classified into six edaphoclimatic 
zones.
 

Future PIans and Recoimendations
 

593. 
 It is envisaged in the CIAT Lonq Range Plan that a further
senior staff position and appropriate support staff be added. 
 This
staff position wi'l 
 take over the land system and soils aspects of the
Unit's work. 
 It is obvious, therefore, that the Unit is at present
well 
below its eventual staffing level and cannot hope to 
fulfill all
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demands placed upon it. Current projects emphasize definition of 
microregions and environmental classifications for cassava and upland 
rice. It is hoped that within two years these projects shouid be 
completed and attention may turn to regions other than Latin America. 
The Panel recommends that a core-funded Land Systems Specialist 
position be added to the Agroecosystevs Anay,,k. 

594. Cont nuing and concurrent activities are data base design 
and implementation under IDMS, continued imaintunance and uporading of 
the meteorological data base. Further work need,; to he done on 
stochastic rainfall modelling and estimation of data missing from the 
meteorological data base.
 

7. Recommendations
 

7.1. Administration
 

595. CIAT should continue to give high priority to cooperation
 
with the national institutions, not only at a high level, but also in
 
areas where there is more interaction among the scientific personnel, 
such as at tile substations CNIIA-ICA-CIAT, etc. 

596. The Panel recommends that duqUI tLe onin. iac10i iii ti es be 
provided at Media Lua for the staff who periodically visit their
 
experimental work on cassava. 

7.2. Supporting Research Services 

597. The Panel recoiends tha provision for the use of "third 
country quarantine" be made as soon as possible to enable the receipt 
by CIAT of collections from :hose countries considered by ICA as
 
"high risk".
 

598. The Panel reconnends that the position of Head of the 
Germplasm Resources Unit be filled as soon as possible. 

599. The Panel recommends that additional staff, an additional
 
glasshouse, a computer terminal and microcomputer, and improvements in 
storage and refrigeration facilities be provided to the Germplasm 
Resources Unit.
 

600. The Panel reconmends creation and filling of a staff
 
position for Coordinat-o-r oTeFearch Services. 

601. The Panel recommends that a core-funded position be created 
and filled with the proposed Land System Specialist for the 
Agro-ecological Studies Unit. 
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CHAPTER X1 INTERNATIONAL COOPERATION
 

Background
 

~ .602, . International Cooperation inresearch that supportsagricultural development is the very essence 
of CGIAR philosophy.
Each 	IARC:is but 
one unit of a research matrix embracing its sister
institutions, national and regional research organizations, as well 
as
centers of excellence indeveloping and developed countries. 
 Center
activities are 
largely inapplied research and directed to the
generation of improved technology in support of national 
research

organizations. Research isinfields where each Center can' best mrake
a contribution because of its critical mass of interdisciplinary,
expertise, 
germplasm collection, information 
 and financial
.back.up,
resources. 
 The international status and apolitical 
nature of the
 
Centers enable them to take a lead role in research activities across
 

-. national. boundaries. CIAT isno exception.
 
603. By its 
very nature, the whole of CIAT's research and
 
development'.activities can be described as 
international cooperation.
'Inthe sense of this Review, international, cooperation' ismore	 

: 
narrowly defined as 
CIATs relationships with other institutions.
 
604. Inthe proposal by the Ford and Rockefeller Foundations for
the establishment of CIAT itwas envisaged that, from the beo'inning,
the Center would work in close collaboration with national programs in
all its research activities. 
 Early links we,,e established with
national programs and commended by the 1977 QQR Panel. 
 At the time of
the QQR these links were being further strengthened through the.. 
 .creation of the crop field testing networks. Subsequently they have
become stronger as 
CIAT has made germplasm available for potential
release by national programs and as 
the Center's work has gained
credibility.
 

605. 
 Since the 1977 QQR, there has been radical rethinking about
CIAT's role, the development of its program and organization.
has come about by 	 This
 an increasing realization that there was, a flaw in
the assumption by the founding fathers that the Center could develop
germplasm 'adapted to a 
wide range of environments. 
 Their thinking was
* 	 ' ' influenced by 'the impact made by the semidwarf wheat and ricecultivars'.developed by CIMMYT and IRRI. 
' 

It was forgotten, in the 
' 

.
euphoria of the time, that the environments for which these cultivars
had been bred existed or could be created over qreat areas. 
 The same
r.'
rules were found not to apply for CIAT's crops' forages are 'also
.,.crops), normally rainfed and grown under very' diverse ecological,
institutional, and'socioeconomic conditions.' Cassava, alone, isgrown
.throughoutthe
developing world from sea level 	 ' <to above 2000 m.a.s.l., ,and both for subsistence and a wide.varietyo
 
and export markets. 


i
 

ILI 



606. 	 ' 1 dd tsb ted 
te a an echrfologi~s~therefore had tob dpte to aw~e~rageof&id ain background of often weak
against~a 


n atio0na progras Even the widp range of environments found in
 
~Colomibia, while making the countr-y an ideil host for CIAT, was not,

.enough 
607 "Thi' nethinking isouitlined in"CIAT inthe 1980s".and 

~ffurther ,elahorated~in "CIAT'.s'International Cooperation Strategy" 
'(~CIAr Inte'rnal Wor'king Document, January41984). The emphasis isonI$~~decentralization of CIAT's activities and on ne~tworking. However,

~while~the formal expression~of the p~olicy isne~w, to alarge extehnt it 

represeth s~tiaritio of a process that~had its origin sevenv 
L, smeric the Bean Program's involvement inCentral.Antesat 

Amria
 

2. CIAT's 	Strategy
 

2.1. 	 Principles 
608. Thebasic principle of the. new CIAT. strategy isthat the
~k2~ Center's main function is~tobstrengthen and complement the activities
 

of national,prograis.' Indoing so the Center concentraeso
 
actiitis~ t hs acomparative advantage compared with other
whch 


institutions ,or organizations. IThe w~ork~ of theCentermust be 
transferable to large 'areasj and relevanit to the m~ore&important,
production proble~ms of the commiodities on which it works. It has~to
take 	full accoujnt of, the strength of national programs and the 

'~~' potnpil fr' evelopment~of.each commodity. Activities, range from 
strengthhening VPfL nationali commodity programs by support activities,
through to catal'yiing the establishment of regional arnd subregional

-~nIetworks with progressive reduction of CIAT input. The Center's way,

of working will' change as its relations with national systems change.< 
 ''~ 

2.2. 	Staffing
 

609. There are three categories of outposted staff: research,

regional cooperation, and bilateral. 1/.
 

610. Rese'arch staff,' are outposted only, when the research problems

~' 	 7 to be solved ore, significant to a region; the research problems occur 

under environmental conditions, not represented inColombia, and there 
is a regional or national organization *inthe area thatgvshh
~Priority to solving the; research problems and can provide effective
 

S research support to the outposted staff. -Outpostedstaff-have a
 
S training as well Vas research function'and help to further commodity
 
~~ research networksP 

1/ 	Staff provided for bilateral research projects not funded by

CIAT.
 

L . -wa 
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611 . Regional cooperation staff are assigned to specific regional 
<~programs to assist commodity programs, develop training courses,


~22V provide liaison between national programs and CIAT, and help inthe

.develI opment-of-ne twork si7-They--and -outpos ted-resea rch- staffwil-l l-__.____ 

core 'oositions ti"~ atle'ast in the short-term, the m~ajority of 
' hs ,) i to be supported by special project fuinds. 

612. Bilateral contract staff are appointed on short-term 
contracts,,at the request of individual countries or subregional
research programs, to strengtheni an institution,whjle national staff 
are trainedto f ilV their position. For manaementandsupport 
reasons, CIAT has decided that nomore than 12 such staff should be.
 
appointed. The Panel is lad that the implications of appointing too
 
many bilateral contracts~ibff have been considered and would encourage

CIAT not to'exceed this number which the Panel cons~iders to be a
 
little high.
 

2.3. Networks 

613. The aim of the current strategy to catalyze the
is. 

development *of self-sustaining commodity research networks exchanging

information, technology, and breeding materials and, hopefully
apportioning effort for greater economy of resources. While outosted I 
CIAT staff would be required in.the early development of such networks
 
they would be progressively withdrawnexcept for the liaison
 
scientist. The Central America bean network isapproaching this
 
stage. Inthe2dlve fla
ent 6f:othernetworks the emphasis would:
 
continue~.to be on CIAT's role as catalyst and backstop, but not as
 
leader.
 

614. Training would be increasingly decentralized,, each network 
having its own training programi. Regions would also be assisted to. 
establish their own information networks.. The. possibility of
 
establishing a regional information network inAfrica, in

collaboration with another center, isbeing explored and would go'

hand-in-hand with modification of publications for the region.
 

2.4. Agricultural Rt earch Management;
 

615.. The view was expressed to the Panel by. senior scientists of
 
one of the countries inCIAT's region that CIAT should help in
 
s rengthening national research ma nagement. The :Panel agrees with
 
CIAT that the Center does not have a comparative advantage in thisJ


7 field. However, the Center does have a good background of ;the

region's problems and agriculture,and could serve an effective 4 
advisory'role insupport of ISNAR or any other organization serving

Latin Americanicountries in the improvement of abgri'cultural research 
management.
 

.,.
 

iri'
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3. Natioral Programs 

' 

X 

-

616dAT proides direct support to national programs through
~tr~ug..germpl asin xchange,- tehicaLconsul tat-ion provi sion -of- 2 -information and consultancy services, and efforts are iade to gear

these to the strengthiof each program. It is the Center's policy to 
appoint 'so-called bilat ral contract staff as local members of 
individual countries research programs at the request of, and in 
consultation with, the country concerned. 

-617. Currently CIAT has flve bilateral contract staff funded by 
donors or the country concerned.' Two are in Peru (beans and rice),
two are in Brazil (pastures), and one is in Panama (pastures). There 
seem to be good reasons why CIAT should support four of these posts,
because of the relevance of the work To the needs of the core program
or the potential for increased production. The justification for 
appointing a bean scientist to Peru is less clear as bean production
there is not large. The Panel cautions that if CIAT resources are tobe used to the best effect bilateral programs must be selected 
according to the priority of the problem not the availability of 
funds. Priority should be given to support of national programs that 
*are linked to a CIAT regional program. 

618. Members of the Panel were able to assess the feelings of
national scientists towardsCIATby visits to national research 
institutes in Brazil, Colombia, Costa Rica, Cuba, Guatemala,
Indonesia, Mexico, and Thailand. In Colombia the whole Panel met with
the Director General and senior department heads of ICA. Panel 
members were impressed by the widespread appreciation and expressions
of confidence in CIAT they listened to in all countries. It is clear
that the Center's relationships with national programs are very good.
The only problem sensed is the danger of a paternalistic relationship
between the Center and national programs; when national scientists are 
young and inexperienced there is a tendency for them to become
over-reliant on CIAT. In contrast, when experienced scientists are 
involved, paternalism provokes hostility. Center staff are mostly
.awire but need to remind themselves continuously of this risk, which
Icould delay the emergence of strong self-reliant national programs. 

4. Regional Programs 

619. Currently CIAT has few outposted regional cooperation staff. 
The Cassava Program has a breeder based in Bangkok, to serve the
Asian region. The Trcpical Pastures Program has an agronomist/liaison
scientist in Brazil and the Bean Program has three regional scientists 
based in Guatemala and Costa Rica to serve the Central America and
Caribbean region, and an agronomist in Brazil. Two additional bean 
projects are being set up in Rwanda-Burundi (three scientists) and 
East Africa (four scientists). 

A 

A' 
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620. The Central America and Caribbean bean project, now staffed
by a regional liaison scientist/plant pathologist, a cropping systems

agronomist, and a breeder; and funded as 
a special project by the
.Swiss.Government,has s-beer-a- notable -success. -- I serves.f-' a numb.small countries with similar ecosystems and initially weak beanresearch programs. 
 The project has helped to strengthen national
 programs, foster a team spirit, and establish linkages between the
countries concerned so as 
to 
draw upon their relative strengths.
Thus, work on web blight is concentrated in Costa Rica, bean golden
mosaic virus inGuatemala and Anionin Guatemala and Honduras. New
varieties have been developed 
 or e region. While the regionhad the basis for a successful regional project 
- research systems at
about the same level of development and with common 
problems - anessential ingredient of 
success was the choice of project leader. 
It
is envisaged that two of the positions can be phased out over the next
five years leaving a liaison scientist. The Panel commends CIAT on
the progress made by the Central America and Caribbean Regional Bean
 
Project.
 

5. 
Other Advanced Institutions
 

621. CIAT has a wide range of collaborative activities with other
advanced institutions. 
They range from those with centers with which

they share responsibilities for a 
common commidity (IRRI, IITA, ILCA)
to those with which they have a common interest (CATIE, ICRAF),
centers or,institutions which they host (CIMMYT, IBPGR, CIP, IFDC,

INTSORMIL(,,nd INTSOY), and developed country institutions with which
there are collaborative agreements.
 

5.1. International Agricultural 
Research Centers 
- ~Common Commodity 

5.1.1. IRRI
 

622. Under an existing CIAT-IRRI Agreement, an IRRI liaison
scientist is stationed at CIAT with responsibility for the
International Rice Testing Program in Latin America. 
 The arrangement
works satisfactorily but the agreement between the Centers is
presently being revised in the wider context of achieving closer
collaboration and joint activities.
 

5.1.2. IITA
 

623. 
 CIAT and IITA have common incerest in rice and cassava.
Collaborative rice activities go well. 
 The two Centers exchange
breeding material 
to their mutual advantages as the conditions under
which rice is grown in Africa and Latin America are similar. 'in
 
contrast, cassava 
research is a source of some friction between the
Centers.
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624, Following on the recommendation of the 1977 QQR Panel thatClAT strengthen 'the cassava linkage with IITA a new agreeme'nt between
the two Centers was signed in November 1978 setting out guidelines fotheir collaboration in'cassava research and training. The agreement
took~account of the large percentage of world cassava productiontaking place inAfrica;- the phytosanitary constraints on the movement 
of vegetative cassava > planting material between Afriwd and LatinAmerica due-to 'the distribution of pests and diseasFs between

.continents;Iand -t* aenv-ironmental, biolog cl socioeconomic,S'ultura 1 ' factors which make it important that IITA has a regional
responsibility for research training and other related activities in 
'Africa. ' -

I 

'by 

4 

625. Itwas agreed that CIAT has the responsibility for cassava 
improvement andthe development of technology to enhance cassavaproduction and utilization in the Americas, Southeast Asia, andOceania. CIAT also has responsibility for collection of information
and establishment of a documentation center, collection and . 
mainte'ance"of the world'-s main cassava germplasm bank, and
coordination and publication of the Cassava Newsletter to which IITA 
should contribute an African section. IITA has responsibility forcassava improvement and development of technology in Africa. In
countries where'cassava mosaic disease is a problem, as in the case ofIndia, thetwo Centers should consult with appropriate off-icials in
the se countries to determine the most effective means for'cooperationeach institute. The division of responsibilities in terms if 
supporting disciplines and training took account of the special..
problems in each Center's region of responsibility. 
626. Proisio wasl made for consltation when one Center received 

' 

requests forgermplasm from institutions or individuals in the other's
region of responsibility. Where c~ssava' mosaic disease was a problem,
IITA, withrthe knowledge ofCIAT, would make available germplasm asrequested by the recipient country. Provision was made for a oin't 
review of programs and future plans in cassava research to be held,every three years with the venue 'alternating between the two Centers.To improve communication a member of each Center's 'cassava program
would attend the cassava portion 'of the other's Annual PrograiiReview. 

' 

627. 'Nevertheless,, though collaboration insome 'fields (e.g.,biological control'and upplyof seed from CIAT to lITA) has beengood, in general it is unsatisfactory. The Panel has examined thecauses" and'concluded that it is now more'important'to look to means
for establishing a close working relationship between the 'two sister 
Centers than to establish rights and wrongs. 

628. Preferably, an attempt should not be made to improve
cooperation between CIAT and IITA by an imposed solution. Cooperation
can only be achieved through agreement between the' two Centers, /reached ina spirit of goodwill. To this end', the Panel recommernd'
that the Directors General of CIAT and IITA ieet as' soon--as -posTle
to agree on means of improving cooperation between the two I 
institutions. Senior staff from each Center should meet first for 

4 

'I 
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preparatory staff work and to pave the way for agreenent. Theexisting agreement between the two Centers 
seems aigood basis for
collaboration but needs to 
specify in detail each Center's particular
responsibilities. The Panel recommends that TAC pay particular
attention to the issue of CIATIITA relationships ,to ensureJa 
 " satisfactory solution is reached as quickly'as r ssible.
 

629. Cooperation with ILCA has grown inrecent years, wi thparticular interest in germplasm exchange. 
 Much of the ILCA programs
"are on areas drier than covered by CIAT, or are on less acid soils, orare 
in higher and cooler conditions. Furthermore, the ILCA pasture
program is running on a more decentralized basis than the CIAT 
 programand, generally speaking, ILCA operates in an area where co nmunityownership of land is of major importance. This must inevitably have 
 .
some effect on the procedure used' for evaluation and development of :*pastures. Much of the area 
to which CIAT germplasm could.'be suited is
affected by tse-tse fly. 
 For these-reasons, while the Panel welcomes
the close relationship between CIAT and ILCA, and particularly
recognizes the value of their collaboration in the collection of 
 ' germplasmin Africa, it 
cannot agree with the CIAT plan to'place a
senior scientist at ILCA in 1986.' However, the Panel 
understands that
changes are being planned in the headquarters forage agronomy program
of ILCA. When these have been fully effected, it may be opportune tore-examine this question.
 

5.2. International Agricultural Research Institutes Hosted,

by CIAT'
 

630. ' CIAT provides a base"for regional staff of CIMMYT (maize),
IBPGR, the International Fertilizer Development Centre (IFDC), CIP,
the International Sorghum and Millet Collaborative Research Support
Project (INTSORMIL), aid the International Soybean Program (INTSOY).
Relationships between CIAT and CIP, INTSORMIL, and INTSOY are those of
'landlord and tenant; CIAT provides, 'on payment, accommodation and
supporting facilities. 
 There is no active collaboration.
 

631. An IBPGR regional coordinator is based at'CIAT under a
CIAT/IBPGR collaborative agreement. 
 He helps with germplasm
'collection and collaboration is excellent. "4
The support given by IBPGR
to the collection of cassava, bean and forage germplasm is noteworthy.
 

632. CIMMYT is also hosted by CIAT. There is no formal agreement
for technical collaboration between the Centers nor was' theretechncal. collaboration at the time of the 1977 QQR.' HHowever, 
there
is active informal collaboration between the CIMMYT'team (two
scientists) and CIAT's Bean Program. 
CIMMYT provides advice on
suitable maize cultivars for use 
inon-farm research, aswell as 
' 

naterial for trials'on-station. 
 CIAT and CIMMYT staff exchange ideason on-farm' research activities. 
 The Panel welcomes this evidence of
positive informal collaboration between the two Centers.
 



S phosphorus project and CIAT's comrnfod ty research programst,4vid a fertile 
exchange of Jdeas onon-farm research. The Centers mtrrently
prepa ring proposal sfor Joint research . 

nstd Other International Agricul tural ResIearch Instf utions 

S634, Similar informal 'collaboration exi~lts betwee't',e Bean, and 
~~irop1c, ~ ~ ~ .6 4Pe~~P'gr~ifrcounerpartat ' -- '

deTropicalp'Aricul r and Training (CATIE) Costa Rica, ad'it is hop ed 
.i t on Silvopastoralist and AI malthat thesemay developnyitb oint work 


Production SystemF:, Talks are also underway withthe International
 
Center for JResear'h :: iAg'ro-Foiestry '(ICRAF) on the possibility for 
collaboration on Pcitst 're/Farminig Systems.*,A 

.54 Other Adva'nced Research' Institution 

635. CIAT has established significant and increasing

collaboration,0th other Centers of excellence which enables the
 
Center to draw'upon the resources of universities.and national
 
institutes in'developed countries insupport of i~ts own research
 
programs. Foren'aple, such work includes interspecific hybridization

inbeans (Gembloux' Belgium); the chemical basis of storage insect
 
resistence inbeans (O'urham University and TORI, UK); screening of the
 
collection of Desmodlum ovalifolium for resistance to root knot
 
liematodes (North Caro-ina State University,' USA); and the collection 
and evalu'ation of my'oprrhizal strains and the development of field
 
inoculation techniques (University of Goettingen, Germany). The
 
Center relies upon donor support for such work. Valuable informal
 
relations are also maintained with numerous other institutions, for
 
example, CSIRO, IRAT, TORI, and universities such as the University of
 
Florida, the University of the Philippines,,and San Marcos University,

Peru.
 

636. The Panel suipports CIAT's policy of establishing

collaborative projects with other scientific institutions for back-up

research in'furtherance of its work, By, this means the more
 
sophisticated resources of developed country institutions can be
 
enlisted, inavery practical way, towards the solution of problems in,

the developing world. The Panel encourages CIAT to make even greater
 
use of such collaboration.
 

6. Achievements 

637. Itisevident 'from visits paid by Panel members within the
 
host country'and to other countries inLatin America that CIAT has
 
established excellent relationships with the, countries inits region.

Inall the countries visited the wish was' expressed for continued CIAT
 
support.' This isa measure of the impact made by CIAT gerrnplasm,

described'in the earlier cormmodity chapters
 

J: 
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638. A major achie'vement has been the effect of CIAT's work onthe morale and enthusiashlof national 
scientists who, for the first 
time have access to greatly improved germpl astand, because of the
training provl'dadthem, know how tohandleit 
 National commodity
research orgaH'izations have been strengthened'and CIAT's staff seem tohave well 'adjusted themselves to working with these organizations., 

,_'Jrkatby-nc w,s0many.,-ational -resea rch:-workers- -at-a l' vls'havPbeen trainodatCIAT has ensured easy relationshipsand mutualrespect., I'-'most cases wasthere no-sign of paternalisminCIAT-nationa'sclentist relationships. 
 Insome countries itwas

indicated . ri t the team that this had not always been so, butrelationshis between the Center and the national organizations had
matured a' the.latter gained strenoth and as its scientists found they
could speak to their CIAT counterparts on equal terms. ' 

639. InAsia CIAT has made small impact and that onl through theCassava Program. A regional cassava breeder was not appointed to
Bangkok until May 1983. 
 However, the team wa2 impressed by the way in
which he is already interacting with national .'
cassava research
workers. 
 In this, the fact that many senior cassava breeders inAsia 
 ..had been taught by him whilehe was stationed at CIAT-Palmira, was a
major contributing factor. 
 No other CIAT program has direct contact

with Asia. 
640. An interest has been aroused inCIAT's Bean Program in Eastand Southern Africa but CIAT involvement isstill inits infancy. The
first program, for Rwanda-Burundi, with three regional scientists, has
only recently been initiated but CIAT expects soon to have a 
bean
project in Eadt Africa (acoordinator and three other scientists) and
a regionalproject inSouthero'Africa isinthe pipeline. 
641. CIAT has been a late starter among the centers in ' estalishing outreach programs.' 
An exception is the Central Americaand -'aribbean Regional 
Bean Program described previously. The'Program . .is evolving into a fully collaborating network, inthe true sense of'
the term, and will provide a model for future international
 
'cooperation. 

' Constraints. .iI. -. 

"- 642. 
 Itisunfortunate that the time CIAT was ready to begin to
extend its outreach program coincided with the beginning of a critical
financial situation in CGIAR. 
However, by the support of national and
regional cooperation through special projects, funding should not be
the major problem inthe future. 
 The major obstacle to the
development of CIAT's programs will 
be the availability.of senior
research scientists of the right calibre. 
 Staff who are appointed as
regional liaison scientists oras leaders of regional research
projects, as well 
as being recognized as good scientists in their ownright, should have worked at CIAT for a number of years to establishtheir knowledge of the Center's programs and its facilities, their
1,. 

:,-i :] ,. , : ; _ ,,i . ,., . . ,:-, ... .. . . , . . '. 
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loyalty to CIAT, ind to Make them al ready known to aI innal ,( it-rII 1Ij'
in CIAT's region through trailing pr(gprams and auvisory vi i . I h,
must possess the right pe-snnal cualitiMs. A rig, oinI 1 ii ,, orfi
should possess oreat qualities of tat. He must rdl uen., ' 
persuasion and not by i'Iposim; his vim-, Ais ib iqdir-r h' , uve of
exi sti n! core st ff to ril1 r ri onal pos i iS io wt -. r po,,-i b)icl.

Tnere is no reason why special tprnjp fundin~i, _er ', Should

influence the ,:c,,s o Ltof: Jrff-( irogrilliartS but it will do sc, if. 
because of lack of eperi (n d oore staff as lead,is, the l inks vi
 
the mother center ar v 0 it
 

8. Fi ture- P1 ,ios 

643. It is planned thar CIAI's International Cooperatin PIrorm
 
will develop according1 to tie strategy out]ined abov. 
 It aims at: all
evolutionary procsp beinning with the strenqtherniir of national
organizatins through backstuppiiig by outposted scientists ard with

the obi :r ive of fo.t' r'ino so If-susta irilng romNrr(dity not',orks ;ilh

their own information and training -ervices. CIAfi's reijior-,il

scientis's would catalyze old support such networks 
 but gradually he
withdrawn as the networks acquir'ed strength. This is l ioing far
ahead and CIAT iv oly begi r-rnig to move along that path but the
example o' the Central America urnd Caribbon Regirral Ber Project,
and CIP's similar but rmore advanced regional proIrras, provideonod Is 
and cause for opt:imism. 

644. In the estabishment of regional conmodity research programs
it will be necessary to involv national scientists from the beginning
in their planning and the identification of problems. This the Center
appreciates. For example, CIAT and the Re,'ionalESCAP Coordiniation
 
Center for Pesearch and Development of Coarse Grains, Pulses, Roots
 
and Tuber Crops in the Humid Tropics of Asik mud the Pacific (CGPRT
Centre) are collaborating in a workshop to be 
 held ir Bangkok in Jure

1984 on cassava marketing potential in tropical Asia and the role of
 
new technology in cassava producton. This workshop wil1 involve
national research scientists and economists in identifying their ownneeds. A similar workshop has been held ii East Africa to prepare the 
way for the Bean Program. 

9. Assessment and Recommendat ions 

9.1 Assessment 

645. The Panel commends CIAT on the excellent relationships it
 
has established with national programs. 

646. The Panel, in principle, endorses CIAT's strategy for
 
international cooperation and decentralization of activities and the

emphasis on catalyzing regional research collaboration. This mapk
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good sense 
in relation to the wide range of biological and socio

environmentsSconomicin which the crops for which CIA] has 
responsibility are grown. Howeve,', the 'Panel urges caution in 
the Center's Pursuance of this pdicy. There wiIl be a need to
adhere to'the follown basic and largely well understood principles,
It is inporbnt to: 

1) Recognize that donor preference and availability of funds 
must not be allowed to distort CIAT's planning. 

2) Ensurethat a satisfactory balance is maintained between
 
off-canipus regional and headquarter activities inorder not to impair

CIAT's long-term scientific capacity and ability to generate new
 
technology. Provision will have to. be made .for adequate

administrative and scientific support of regional staff, for example,

in providing germplasm and information, back-stop visits, and

routine administrative back-up. It is not possible for the Panel to

specify the correct'balance. It has to be established by Board and
 
Management for each commodity in relation to the whole of the Center's
 
activities and working outwards from the critical mass of
 
headquarter',.-programs, and what they 
can service. Decentralization
 
implies some reduction in headquarters staff., The basic
 
needs of relatively small but effective headquarters scientific. teams
 
must determinethe number of administrative and scientific staff at
 
CIAT-Palmira." 


. 

3) Accept that involvement in regional projects should be
long-term and ensure that the principle of long-term support is 
' 

acknowledged by donors. 
',
 

This implies detailed study of the long-term

implications of taking on each new project for the support the Center
 
will need to provide.
 

4) Ensure that national governments are involved from the
beginning in definition of their needs and all 
stages of project 
. 

iplanning. In feasibility studies, account needs to be taken of the
 
full implications of new projects in the wider context of national 

plans. In regions favored by donors it is often very easy for
 
countries, under pressure from donors and commodity pressure groups,

to take on too many projects and overload their capacities.
 

5) Monitor the progress of regional projects to ensure that

they are kept flexible in resionse to changing circumstances and that
 
timely decisions are taken or the Center's, manpower input and how and 
'when itcan be phased out. 

647. Special project funding will.be needed for the
' 

implementation of CIAT's strategy. 
This issue has been discussed in

section 7. The Panel concludes thatit may lead to weakening of
 

' regional links with CIAT unless activities in each region are
'coordinated by outposted experienced core staff. 
This Will be a key
fa the implementation of CIAT's international cooperation'fctor in 
program. The Panel recommends that every effort be made to fill
coordinator/liaison positions only by experienced staff.
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9.2. Recommendations
 

648. The Panel recommends that the Directors General 
of CIAT and
 
IITA meet as soon as possible to agree on means of improving

cooperation between the two centers.
 

649. The Panel recommends that TAC pay particular attention to

the issue of CIAT/ITA-relationships to ensure a sati;factory solution
 
is reached as quickly as possible.
 

650. The Panel recommends that every effort he made to fill 
coordinator/liaison positions only by experienced staff. 
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CHAPTER XII LONG RANGE PLAN 

" 

651. CIAT's:Long Range Plan (LRP) for the 1980s was developed
oer twoa oyear period from 1979 to 1981, "... by an interactiveprocess involving CIAT's management and staff, its Board of Trustees,and leading rePresentatives of collaborating national agriculturalresearch institutions in the Western Hemisphere." 1/ 

652., The guiding principles throughout the LRP are thereconfirmed overall objectives of CIAT: "To generate and deliver, incollaboration with national institutions, improved technology thatwill contribute to increased production, productivity and quality of5pecific basic food commodities in the tropics -. principally countriesof Latin America and the Caribbean - thereby enabling producers and consumers, especially those with limited resources, to increase their
purchasing power and improve their nutrition." 
653. The LRP laid out CIAT's global and regional strategies in-yrelation to food and income, other institutions, its four major

'commodities (cassava, beans, rice, tropical pastures), international 
cooperation, new initiatives, and budget projections. As a result of'these considerations; CIAT's mandate has evolved to include thefollowing responsibilities: ' ' -' 

' 

I 

"1) Principal responsibilities for beans. (Phaseolus vuigrisand related species) and cassava (Manihot escuT6-nta 

2) Principal responsibilities for tropical pastures
(specific responsibilities for the acid, infertile soils 
of the American tropics); 

3) Regional responsibilities for rice (specific
responsibilities for the American tropics)." 2/ 

654. ' CIAT's selection of crops provides a reasonable balance in 
meeting both production and nutritional goals in Latin America, and
the research strategies for each commodity are consistent with theoverall socioeconomic goals.. 

4 

2.' TheUpdatedLRP 

655. For the present EPR, CIAT prepared a number of documents 

T- CiAT/in the 1980s. A Long Range Plan for the Centro Internacional
de Agricultura Tropical, Series 12E-5, November, 1981.2/ CIAT Report 1983. . 

., 



136' 

which update the LRP to reflect current'priorities and budget
~i'.' projections. 1-7/ 

2.1. 	Modifications in Overall Center-wide Objectives and
 
Strategies
 

656 J the-Backqround -Ppr -IT o oiiains-tn adto-m 
to the LRP.' First, CIAT notes :"The first paragraph on page 58 (of'
the LRP) gives more emphasis to the danger of diversion of resources 
from the.American tropics than we would today, since we consider 

Sexpansion of,efforts incassava toAsia and beans to Africa of

sufficient prioritythat considerable management time and some core
 
resources are applied to these activities without apology." In the

LRP it had been assumed that such expanded efforts'could be handled by

working throughv FAO and other international and regional

organizations, but attempts to work with FAO and SEARCA failed.
 
Second, CIAT suggests an addition to the sectior on evaluation and
 
feedback mechanisms on page 63 of the LRP: -"In order to encourage and,

strengthen national program efforts in on-farm research CIAT will 
conduct methodological'research, training, and workshops inan. attempt

to develop a network of scientists engaged in farm-level character
ization and technology evaluation activities."
 
657. Both of these modifications were discussed by the Panel, 

iwhich generally endorses them, although there was concern about the
 
difficulties of operating .the distant (from CIAT) programs in Asia and
 
Africa (see Chapters on International Cooperatiun and General
 
Assessment).
 

2.2. 	Modifications Forced by Reduced Rates of Funding Growth
 

658. Several program modifications to the LRP were forced by

reduced rates of funding growth in the CGIAR system and hence in
 
CIAT's budgets. For example, the LRP projected a senior staff of 72
 
by the end of 1983, rising to 85 in 1987. However, the funding

shortfall in the 1982-1983 period forced CIAT to reduce its senior 

staff-from 62 positions to 54 by the end-of 1983. 
 Since the CGIAR has
 
adopted upper and lower brackets for funding, CIAT's current position

projections are presented in terms of "minimum" and "optimum" numbers.
 
Center-wide staff positions are presented in Table 1 (from the Summary
Modifications to The Long Range Plan, January 1984). In this table,.
 
minimum net core requirements are. the minimum projections minus the
 
core-type positions which can be funded from extra-core sources, i.e.,
 

1/ Backgr nd Papers,Volume i, item v, 1984.
 
Z1 Cassava Program Report, 30 January, 1984.
 
+/Bean Program Report, 30 January, 1984.
 
:/ Rice Program Report, 30 January, 1984,
 
.57 Tropical Pastures Program Report, 30 January, 1984 
-6/CAT's International Cooperation Strategy, 30 January, 1984.
7/ Summary"Modifications to the Long Range Planr,,January, 1984. 

.
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projects either presently funded or 1i ylyto h negotiated with
donors. However, mos t of discuss i0 o lnoR it ins focus on mi iirKiu 
core requirements rather than0 on minirmm rot core. 

Table i. 	Projecr ted Cnter-o ir resourrce requirepnonts (senior
staff positions) in thp modified plan for CIAT. 

Category 


Optimum Core Projptions 


Minimum Core Pr joctions 

Minimum Net Core Requreireents 

Long Range Plan (1981) 

Extra-Core Funded Projections 

'82 '83 '84 'H5 '86 '87 '88 '89 '90 

NA NA 63 76 88 89 1,9 59 89 
64 56 60 68 72 73 73 73 73 
62 54 56 64 68 70 72 73 73 

67 72 74 79 84 85 85 85 85 

7 10 17 29 30 28 26 25 24 

659. The current estimates of minimum core requirements through

1990 rise only to 73 positions which is 12 positions below 
 the maximum 
projected in the LRP. 

660. The changes which CIA has proposed within each of its four
comodity programs is a reflection of the overall priorities among the 
four programs. For 1990, for example, CIAT's current projections are
 
shown in Table 2.
 

Table 2. 	 Positions projected for 1990 

modi fica tion 
In (minimum core Net changeCo.mnod i ty LRP requirements) in projections 

Cassava 	 16 11 -5
 
Beans 19 17 -2

Tropical Pastures 23 
 20 -3
 
Rice 
 6 	 7 
 +1
 
Administration and
 

Support 21 18 -3
 

Total 85 73 
 -12
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661. Decreases arets also projected in the Administration and(T bl ........ t toi ..
2. Th an lc mm n sCIAT ;for its effo 
reduce adiisitrative and support costs in proportion to cuts in the 
overa l l budgets; indeed, because of increasesnin extra-core positions, 

K662. Extra-cote funded projections included in Table 1 show that 
substantial growth is expected in this category, to which no reference 
was made in the 1981 LRP. In the 19P4 documents it is noted that a 
maximum of 30 such extra-core posit-6ns is projected. Virtually all
of these extra-core positions appe a to be for off-campus activities.
To some degree CIAT is using these extra-core positions to make up the 
shortfall in the number of positions optimistically projected in the
LRP. While, it obviously would be better in terms of continuity to 
have these positions core-funded, realities of funding projections 
leave little choice. 

* 3. CIAT's Comparative Advantages and Clarifications of its
 
' Functions in the-1'9-80s . 

663. CIAT.has prepared a figure (Figure 1 in the LRP and
 
reproduced here as Figure 1) which very nicely depicts its place in
 
the agricultural technology development process for 
 the CIAT'
 
responsibilities within its mandate. This spiral shows that CiAT's
 
role includes a modest activity in basic research which has high
pay-off potentials, assumes its largest activity in the applied
research quadrant, and extends into the adaptive research quadrant to 
a degree inversely proportional to the capabilities of national 
institutions. CIAT does not get involved in agricultural production.
This cleverly conceived spiral can be rotated clockwise to reflect 
situations where national institutions are weak or have not had time 
to properly develop, as in tropical pastures. As national 
institutions gain strength, the spiral can be rotated 
 . 
counter-clockwise to reflect the larger role that CIAT should take in 
basic research. R":e probably is a commodity for which CIAT should be 
considering a counter-clockwise twist since it is the oldest program
and consequently has had more opportunity to strengthen national 
programs through training. Within a.given commodity situation, the
 
spiral also may !e rotated to reflect CIAT's most appropriate role
 
with individual countries, depending on whether a country has weak or
 

2 : .strong national programs., 

..664. A good pictorial example of further clarification of CIAT's 
role in the technology.development process is presented by Figure 2 in
 
the Tropical Pastures Progra ,Report, the right-hand half of which is
 
presented here as Figure 2. This figure shows that CIAT concentrates
 
strongly in identification of potential germplasm, and assumes
 
decreasing roles as material is moved down the inverted pyramid and
 
into the range of the capabilities of the national programs, which
 
release the completed product--new cultivars-to farmers.
 

, .. ,
 

•
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4. Research Directions within Commodities
 

4.1. The LRP and Subsequent Mod.i.fications .---- _-


Beans
 

665. CIAT also uses figures to depict relative emphases 
on
research directions within commodities. For example, a qu'ck
inspection of the figure for beans 
(Figure 3 in the LRP ari' .eproduced

here as Figure 3), 
shows that breeding for disease resistance is
expected to greatly decline in the 1980s, 
as sources of resistance to
the numerous diseases affecting the crop are identified and

incorporated into improved germplasm. 
Scientific effort released from
disease resistance studies can 
then be turned to the needs for

increasing yield and quality factors in the crop, things which

necessarily had to be assigned lower priority until its was possible
to keep the crop alive during the growing season. Such handy figures

provide ready benchmarks to measure progress in program shifts. 
 In
beans, for example, the 1984 Internal Program Review presentation left
the impression that no decline had occurred in the disease resistance
 
effort.
 

Rice
 

666. No doubt it will be necessary to fine-tune the LRP
projections from time to time to reflect problem changes which could
 
not be predicted for a decade in advance. 
For example, the sudden and
unexpected resurgence of the hoja blanca virus disease of rice in the
last year, as well as increases in Helminthosporium, probably means
that breeding for disease resistance in the irrigated areas of this
 crop will have to be kept at a higher level than anticipated at the
the time the LRP was prepared. Nevertheless, Figure 4 on page 102 of
the LRP provided an excellent starting point for planning research

directions during the 1980s.
 

667. Although individual figures were presented in the LRP for
relative emphases within irrigated rice, and within upland rice, 
no
attempt was made to show the project_d balance of efforts between
these two types of production ecologies. 
This is understandable in
view of the fact that in 1979-1981 CIAT was still deciding on.how much

effort should be placedon upland rice, which was not designated as a
separate objective until 1981. The current baiance between these two
ecologies is about two-thirds upland to one-third irrigated, a ratio
w.ich seems a little high in view of the opportunities for achieving
greatest return on research investment (see Chapter V, Rice).
 

Cassava
 

668. Relative emphasesin the 1984 revision of the Cassava

Program follows the projections shown in Figure 2 on page 79 of the
LRP. The effort on production of finished lines for testing and
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rel ease by national programs has decreased over, time as the productionof elite germplasm for national breeding programs has increased.
 __ Simi.lar2ly,_an.' aspo-te nt e~L~ mphasis-on--ma nagemet-"practices for cassava in existing-production systems-is declining as
practices related to cropping systems, long-term fertility, etc.,

increase, However, as 
the experimen~tal work on establishment of
small-scale plants for the production of dry cassava for animal feed

proceeds, the work in cassava utilization is increasing a ,.little
fister than projected in the LRP. 
 The work with national programs intne developmnt:of pilot projects such as 
this, requiresa close
associationof research and development act~iVities. Overall, 

-howeverthechanges
S from the LRP were not '/arge and were only the,
- , -necessary adjustments required over time,.-
 -

-Tropical: 
 Pastures - -

669. In the LRP the Tropical Pastures Program predicted that work 
- -in the well drained savannas, which took 100"of the work input in
1980, would -decrease to approximately 70% in 1985 and 60%-in 1990.-
Initially, the next move was -to be 
into the-poorly drained savannas,
which were 
to take 15% of work-input in 1985 and 1990. Work in thehumid tropics was planned,to commence later, but would be up to 15% of 



the effort in 1985 and 25%,in 1990. These changes were reflected in
priorities given to germplasm collecting and, with a lag phase, into
 
grazing studies.
 

670. Following the financial constrai nts ................ of the early 1980s, staff 
--

numbers declined instead of increasing, and there was no ,movement into new regions.
represent about--10%lof totaltnputein 1e90.<s 
outreach. The-input -intothe humid tropics 

The 1984 modified plan still predicts some
 

be-initiated later and. repres will go ahead and itwillmd t o total input ind i90. il 
The pr posal for the work in thepoorlydrained savannas has been- deleted. Instead a program in the moderately acid soils will bei - ,initiated in 1988 and takeonly 5% of the program input in 1990.
 

- - -4.2. Assessment oftheModifications
 

671 
 - The modified plans of'all commodities seem to be reasonable,

and are discussed in deteil in the-appropriate chapters.
 

5. Flxblt o 
adigNewInitiatives. ~ 

5.1. InitiativesAdoptedSince the LRP Appeared
 

67. Wit its history of-having had to make several shifts incommodities during the 1970s (i.e. dropping swine, restricting beef
program to acid, infertile soils, p ase-out of the small farms
 program, etc. ), CIAT has been cognizant of the-need to maintainflexibility in its programs. 
Thus, in its LRP CIAT outlined how twoinitiatives are to be-incorporated into the core program in the
1980s 
 First,the Seed Technology and Training Project, which began
 

- . . . . . . - - ,!; d :; 71 C 
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as a special project, is projected for inclusion in the core unit in 
]986, Second, the LRP propos ed th' addition of an Agr cosyst"iems
Analysis section which has been at least partially achieved. 

5 . 2 . A Proposp( Ne m!I ait Ve 

673. The EPP 
propos, a now initiativw to add a Scientific and
 
Genetic Resources Unit to (LIAF'b pigrams (see Chapter VI).
 

6. Overall Anoessieot ,f the LPP 

674. TAC asnked the Panel in dPKormi , if, "... the strategies,
 
conclusi,,,,,, and 
reco e,ondatio'. f CIAT's LPP are sound, relevant,
 
and useful in the detrrina I i n af roe earch priorities." The Panel's
 
overall assesnent tollow ,
 

675. The int r, ia, proireq by whicn th I..I'wa s dovcr l pod meant.
 
that it incorporated o)est at the ti:e.th. thirkin(I avail abl 

Obviously it is not po2 siphl to dr"w up a I( ye: r plan which
 
accurately projects a l technology developiltlt and trarsfer, but CIAT
 
has done a bter job on this than sost i. (ivs hr(ave.
 

676. The original stratoo' nf the LRP is unaltered - ioat 's
 
changed is the gpeed with which i 
has ben implemented, and these
 
changes are largely th ot decroaased funding growthl rates in
lesult 


the CGIAR system.
 

677. Compared with the other 
ACs, CiAT's outreach activities 
got off to a late start and hence got caught in the funding bind.
This caused a delay in the process until additional donors could be 
identified (see Chapter on International Cooperationi. CIAT has shown
 
flexibility in adapting to these funding changes, througlh modification 
of priorities both within and between programs, the route
and through 
of securing additional extra-core funding to supplement core funds. 
The Panel offers a word of caution regarding the extra-core funding,
namely that the need for donor support should not be llowed to 
distort nverall priorities of the center. Similarly, the Panel urges
that CIAT make maximum use of core staff in the regi nal cnordination 
programs in order to assure that CIAT is represen ted hy experienced
people familiar with CIAT's overall objectives (also see Chapter on 
International Cooperation). Finally, it should be kept in mi d that 
the increased outreach efforts must eventually lead to a greater
administratiwye load on CIAT headguarters. 

678. The Panel's overall impression is trat the LRP is very good.
The Panel commends CIAT for the considerable thought and effort 
devoted to not only developing the LRP but also to implementing it. 
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CHAPTER 
,4II- GENERAL ASSESSMENT
 

1. Overall Assessment
 

679. CIAT is 
a productive and well managed international cenLer.
Its staff, administration, and Board of Trustees are competent and
highly dedicated to the programs. 
 The Center operates with an
 openness which fosters dialogue and critical self-analysis. Continual
communication among all 
levels of research administration and programs
is evident. 
 This has resulted in several changes in programs which
 
continue to evolve.
 

680. 
 CIAT has made major progress in the period since the 1977
QQR. The achievements of the Tropical Pastures Program nave justified
the concentration of its efforts on the acid, infertile soils of the
Llanos and Cerrado. The Center has broadened its Rice Program to
include upland rices in favored environments. The Cassava Program has
initiated activities inSoutheast Asia. 
 The Bean Program has
established a very successful network of scientists and activities,
and begun to extend these activities to the important bean growing
 
areas of Africa.
 

681. 
 CIAT's work on on-farm research with a farming systems
perspective is still young and with limited resources. 
 The Center
needs to obtain more experience.., The Panel believes that CIAT has not
yet adequately clarified its objectives in this field and commends
CIAT's efforts in seeking collaboration with workers in other
organizations to share experience on methodologies. The Panel
commends also the recent creation of the informal "Agricultural
Production System Coordinating Group". within CIAT with scheduled -i
 
regular meetings aimed to 

'
 

stimulate scientific debate. 
 Some studies
in international economics (production, markets) have given valuable
'preliminary information for directing the commodity programs and

evaluating their current or potential impact.
 

682. CIAT germplasrnis presentin many new crop varieties being.
released by national programs inmany countries, primarily in Latin
America. 
 This impact is most notable with rice, and is increasingly
present in new bean varieties. 
 The impact of the tropical pastures
technology isless visible at this point because the program did not
become focussed until 
the mid 1970s. However, a relatively large
'number of grasses and legumes have been collected, characterized and 
 'brought into advanced stages of evaluation under grazing conditions,
and. some exhibit excellent suitability forthe acid savannas. Some
impact of improved cassava germplasm is beginning to appear, but
"response by farmers has not been as strong as might be expected.
 
683. Progress in establishing strong linkages with national
 
programs and with international research institutes has been very
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'K 	 good. The national prograin staffs inmany Latin American countries 
expressed 'vigoroussuippor't andfor 	CIAT its value to their programs.____.._Many. col Ilaborati ng -projects -wlthohr ntttos-ae-o-prtn
paic ly in"
' 
thesis and basic science areas appropriate to th'
 
programs.
 

684. 
 'The Center Us established its presence in appropriate

regions of the world 'by outposting staff, strategically incountries
and 	programs. 
 Since CIAT developed i,, outreach activities later than
 some IARCs it has attempted to move rapidly on 
this front in recent
 years. Budget constraints in the CGIAR have forced the Center to seek
 
extra-core funding for these activities.
 

685. .The~ need to find extra-core funding creates 'ts own
problems, 
 Donors have to be identified and the bureaucratic process
of negotiating projects makes itdifficult, to plan precisely 'and with
certainty Notmany donors can give 
a firm guarantee of the 'long-term

support needed for the full development of CIAT's outreach programs.

The successful implementation of these programs will depend on the

abflit'iof the Center to post experienced core staff to fill regional
coordir6ator 'positions... 	 .
 ..
 

686. 
 Training and communication have received strong support from
all 	programs within the Center, and an 
impressive number and ar 'ay of
individuals have participated in its courses, workshops, and ' ,
conferences, A high proportion of the trainees have returned 'o
positions in national research programs where the Panel 
was infornied

of the relevance ofthe training from their'country's perspective.,

Many ex-trairees'now lea their country's commodity research programs,
which they'had often been responsible for establishing. Training at
CIAT has provided national scientists with the knowledge and
 
confident 
 to handle the improved germplasm that has become available
 
and enableG them to develop their ownnational varieties.
 

687.' Many countries now pay t~p-greater part of the costs for, the
'continuing support of their staff who participate in CIAT training

courses. 
 The Training Program is appropriately changing its approach
by teaching fewer courses 
at CIAT and assisting more courses presented
 

688. 	 The genetic resources and seed programs are extremelyv

effetivein meeting their-responsibilities to the Center.~
numbers of plant accessions have increased rapidly in 

The
 
recent years and
 now 	represent a major resource 
to breeders working with beans, cassava
and tropical pasture legumes. In seed production and training, CIAT
has 	become a leader among the IARCs 
 and is appropriately considering
wys to evolve this program into! a more autonomous unit in'the future.
 

'689. The Center iswell served by most, of its'service units, such
as facilities and equipment, station and substations, publications,

and 	analytical laboratories. 

" 

Some improvement 'incommunication.
between the management and scientific divisions is desirable to 
asist
fiscal management and 
to 	attain more prompt delivery of supplies and
 

!' 	' 
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of computing services. 
 The Management Review has looked at tis
p bieuthep1-rnstrong osPane ngs: __________ 

690. 
 Long range planning has been .institutionalized within ClAT.
This process led to the development of a
was completed initially in 1981. 
Long Rarge Plan (LRP) which
The Plan has already been updated
(1984), and there is good evidence the updated plan will become part
of an ongoing process. 
'The Plan is clear, concise and adequately *
detailed, 'The updated version is specific as to manpower allocationsfrom core and extra-core funding sources. 
 Even more important than
the Plan itself is the Center's acceptance of the need for planning in
response to ever-changing circumstances: 
 the development of its
programs, the resources at 
their disposal, national development needs,
and the relative strengths of national 
research programs. Thinking


and planning ahead are now part of a continuous process.
 

2. Scientific Staff
 
691. International 
staff are drawn from many nationalities and thisis considered appropriate by the Panel. Bilingualism is stressed and hasbeen achieved to a very commendable degree. Policies regarding nationalS staff have been carefully formulated in context with Colombia. The•rankless" system for senior staff is well accepted. The Panel endorsesthe high value'accorded merit in the Center.
 

. .62
o as a matt 
 ,. 
 . . . ::
 
.692 .. Not as arecruits mater of policy, but in practice,.the Center
a large numIber of senior staff initially as post-doctorates,and occasionally as visiting scientists. 
 The Panel supports this
approach as one alternative to be utilized in 
a recruitment strategy, .but overuse, particularly by some programs, may lead to a predominance
of inexperienced senior staff,.professionally brought up to accept the
Center's philosophy.. The Paeial considers itmost important.that therebe continual 
recruitment of experienced professionals, bringing with


ths anewideasand 
challenging accepted concepts and procedures.
thus can theCentermaintain its vitality. Only 

693. The Panel also is concerned by the fact that a number ofsenlor staff'positions have gone a long timewithout being filled..
Admittedly some of,these positions are
n in highly specialized fields,
but the Ce ter~p ust.iimp
rove upon this record in the future. because
these prolonged vacancies in key positions have aserious impact on 

continuity and productivity of the program.
694. The Panel endorses the sabbatical
urges that administrationtake a more aggressive postreincy CAT
 
encouraging senior staff to plan forinstitution. such l eaves at an appropriateIn the absence of an ongoing schedule for.,such leavestheir occurrence becomes random and erratic. 
 Itmust E ,accepted.that 
 ..such leaves become the cornerstone of a senior staff developmentprogram, along with attendance at professional meetings and in-service

seminars and workshops.
 

4 



.. 'K695.< Thered inoclraly stated policy on publications by 'taff
 
C t aCG tI ohesupports publication as one element of
IAT.;,'e 

Impotanb + my+nn+ pln'c publishing versus other aspects of, on 
their 	r fThe Panel urgesCIATto develop a clear


Spolicy tatemit.Thich gives moreencouragement to staff to publish.

S'The' 	preparation ,of a paper for publication is a valuable
 

<urself-discipii e. to
't s Staff are made look critically at their own 
efforts. ' Supporting staff, statistical' consultants, and collaborating 
national scientists should be given co-authorship of papers if they 

Shiave 
contributed substantially to the work.~
 

.............tio-e t-ico.....pebt-an e .r--i n f,art te- irue -- t D
iaf 	 ,al ' I c-sto rs'la ive 
3. 	 Organization 
staf~v~l~tj'o i ;i 

696. CAT is'administratively organized along lines similar to ' 

most other IARCs. The Director General (DG)'carries primiary
responsibility for operating the Center in accordance with the mandate 
given 	by the CGIAR/TAC and the policies established by theBoard of
 

~ 	 Trustees." This'Center has modified the typical structure 'somewhat by

dividing -the responsibility for' research administration between two

directors, although one of'these 'carries primary responsibility for, 

'
 

S internationa cooperation as well. 'Infact, the Directors and the DG
 
opera&5 6'a' col laborative style which shares 'day-to-day''
 

S responsibilitiesbroady. This appears to operate effectively within 
 '
 
~the~admiristrative group but creates some confusion among staff and 
 4''
external organizations which collaborate with CdAT. 'The Panel feels 

'4+ the Center' shoduld?;' ' re-evaluate this element of administration.' 	 }' 
i~ ' 1: 

"697 'The commodity programs are~structured as interdisciplinary
teams 

". 

each of which is admnistered by acoordinator. The Center has
been successful in'implementi ng the:'interdisciplina'ry approach ina"'
 
very effective manner. The Panel 's satisfied the present arrangement

is correct for CIAT,~with. two cveats. First, the co'ordinator

positions of the four comm'~odity programs should be made full timIe, so0K ,"' " 	 +:+P 'Kth-at 	th~e'indvidual isnot expected to primary scientificcat";l-

responsibility for'any element of'the r'g m. However, th'ey shoul'd

be'<provi'ded with some. support tonmainta'in'a moderate research program'

while inthe coordinator position. 'Second, the Panel feels~it',is~time" K

for CIAT to6 	

' 

cre'ate ascientific unit of' highly specialized biological

scientists' to'support all of :the 'commodity programs.' The GRU should 
A.

be an 	integral part of'such a unit. '*'- ' .- ~, ~ ' 

4. 	 Achievements and Impacts 
 I' 

I~698. 
 The achievements ofl'the Center and the impact made on.'client .
 

countries have b6e'enattained primarily th'rough 'the activities of the

four commodity programs and those units which suipport the.''I l
 
'Kase thseprograms have had amajor impact incatalyzing arid
 

++++A""++:'''+4 
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promoting stronger and wore effective national comirodity resealch 
programs. 

4. 1I.P ice __P o(U r ! 

699. The first and still the greatest success story to emerge
from CIAT's wo rk was the devolrlient of high-yieldin rice varieties
(HYVs) for productiLn under irrigation. The first impact was made in
Colombia by the relpas, of IRRI varieties Put ICAT' ow" hreeding 
program, based nn imported material, mostly from 1P, i, sooi took off.
About 40-5U lont' of HYVq deriven frm CIAT nersillsr and/nor IRIP 
nur'serie hvet t' now bhu, Cleri sd t rI ( it' er, in Co t l1, in
 
Americart r io i ec .
 

NO0. Tue ifipjrt oif CIAT'n ,bicvcmertc, on te production aid 
,utilizati of U1 n riond,- 0 crops,(, his heen qunriLilied in some
 

instances. Semidwartl HYV-
 oi Kv, f'to the CIA yei )1a0,r were grown 
on 2,286,000 hetoares in ain Ametric, in 1IN]. ha! is 2111 W the
rice area in the rqi n orid 70 of the arca if r' il, where Ihe large
upland area iv rW favoralei for tdopl ion (f CIA I 1tchrol-og)y, is 
excluded. An aver.ie, yi Id ii, ease of 1.2 lrst/hectare over
 
previousll grown0 variet rusultd 
 in an innatrnd value of US, R50

million in toe region in 1981 alone. Althonun , tie HiYVs we.c
 
developed 
 for irig ted crondit ions, the figure ,rf ',286,000 hectares
 
includes the unexpected adoption 
 ,of HYV or 661,000 hectares of upland
rice, which is 1IV oif the upland rea in Latin America and 60' of that 
outside of Brazil.
 

4.2. Bean Proaram 

701. Improved bean lines have been dev'-ioped, many incorporating
multiple resistance to the major diseases and tolerance toispecific

stress conditions. In recent years about 40 
 varieties (based on CIAT

germplasm or transferred from one country another after
to 
identification in IBYAN trials) have been named by national prograuis
in 16 countries in the Americas and in two African countries. Bean
yields in the reoion have not risen iii rocent years, but it is too 
early yet to know the impact of the new varieties. National programs
are optimistic at this point. The creatin of te Central Ameirica andCaribbean network of collaborating bean scientists is a notable 
achievement. 

4.3. Trqpical Pastures Pior ai 

702. Good progress has been made in number of areasa and notably
in the definition of different irnaIgeent practices on recently
released and promising species and on the collection of resource data.However, the rmost significant is made theimpact being through release 
of tropical pastures plants. 

703. Four cultivars from the Tropical Pastures Program, one grass
and three legumes, have now been released by national institutions. 



______o _asas now been released in five counties and its use
 

4.4. Cassava Programi
 

705. The Cassava Program has added substantially to knowledge of

the crop, previously at a low base. A complete package of low cost
 
practices as been developed for cassava stake production including

agronomic and~phytosanitary management and storage. Simple

technologies have been. developed for storing cassava roots destined
 
for fresh consumption and for the small-scale production of dry

cassava 'for'animalfeed.ICIAT has played a notable part in the
 
identification and collection of parasites and predators of mealybugs

and mites for introduction into Africa wheretespsscaemsiv

damage.thspetcasmsiv
 

706 Cassava cultivars which contain CIAT germplasm have been
 
released in 10 countries. The impact is not yet discernible in,
 
cassava yields, but they may have contributed to the reasons why

cassava hectarage has increased in several countries in Latin America.
 

4.5. GRU
 

707. The GRU provides the stock of germplasm on which the success.
 
of thecommodity programs depend. Major world collections of beans,
 
cassava, and forage specieshave been developed and are being

increased. KThe Unit's active role,/in describing accessions is of

value to breeders worldwide. 
 -


4.6. Seed Unit
 
:'J 

708. The establishment of a Seed Unit to 
promote and strengthen

seed production activities'in the tropics isan imaginative:

initiative. The Unit also provides a service function for CIAT and
 
has provided seed for three of the mandate crops,
 

'/09 The seed of 49 varieties or lines' of beans, rice, and
 
tropical pasture species has been produced and supplied to 16
 
developing countries. 
 . 

4.7. Training
 

m tanng is very substantia'f. A total
 
of 2400 individuaIs have received at the.Center, with 1772 of
.......
trained since 1977. Students from Latin America haveiconducted
 
thesis research at the Centerfor 79 M.S. and 29 Ph.D.,degrees. A
 
recent survey of former trainees indicates that 54% remained active in
 
the field of research for which they were trained, with many of' these

returning to national'programs which sent them,~Meetings'held by 

, 

Panel members with administrative andresearch staff inBrazil
 
(EMBRAPA), Colombia (ICA), Cuba Guatemala (ICTA), Mexico (INIA),

Indonesia (NRCP), and Thailand (FCRI) indicated an overwhelming


.support for the positive impact CIAT training courses and programs
 

""1;' ilk 
p i;; ? i?, );, 
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Prga ha 
seed trade 

eutdin the developmeiht of four see 
associations within the region. 

ntwoksanh 1 

5. Constraints 
2 

-711 . The major .constraints to-the wider and more rapid diffusion
of.CIAT's new technologies are external to the Center and beyond its
control. Diffusion-depends on 


-~ 
such foctors as the strengths ofnatio6nal research and extension systein'>;tieexistence -of regional
organizations which-may make iteasier to establish networks, the
scale-of farming-enterprises and the state of the rural
infrastructure It is linked to comruncations and the accessibility


of farms, and to the ease with-which farmers can obtain credit, pure
seed,-chemicals, and equipment. 
 Itdepends on rural marketing

facilities, crop prices, and government policies.
 

7 ..Increased cassava 
production in Latin America-is constrained
 
-by 
 a stagnant market 'for the crop. 
 This may be related to such
factors 
as the availability of international 
credit and-the livestock
 
feed industry's preference for an assured supply of imported grain, as

-well as government-policies relating-to .subsldies on home-produced and
;imported grain. 


-.- -' 

713.fi Beans and cassava are grown by large numbers of small-scaleearmers,
each his own, decision maker. Their crops 


are often grownon
'poor soils and under' unpredictable rainfall so that there is-
a major
i-disincentive torapidchange. 
Farmers cannot afford to take risks-and
 
need to be fully assured of the advantage to them of adopting-a new
.variety or cultivation technique. 
Often they do not have ready access
t nformed adviceand, if they do,find it difficult to 
secure the
Sinputs -they need and to pay -for. them. 
 Under such circumstances
 
acceptance of new technology is slow. 
 -. 

.
 !.:takes? aboutt:10 yer
714. The Panel endorses the remlndo-r of the 1977 QQR that it
odvelop a new technologyand,:in the "-; :!
 
developing countr es, another10 years before it can be 
seen to make .
 
an impact. CIA must be judged against this scale.
 

-6. International Cooperation
 

715. 2Through its international-cooperation activities the Center
 
tropical pastures. 'These have facilitated horizontal transfers of.technology inmany cases, 
 for example, inenabling varieties released

inone country to enter production inanothe'r country. The networks
 
will facilitate sharing of scientists among the Latin American
countries for purposes of teaching training courses 
and preparing
publications.2
 

.6-
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 CIAT has intensifi	ed srt t-to-outpost Sltaff.-innthe_,

ion and orld in recent years.' This has
 come at a time when budget constraints in the CGIAR system became


sev'ere and the support.base has been built primarily through
extra-core funding which is frequently short-term. The stiategy for
these positions is sound, but the Panel feels CIAT should now plan to
place an appropriate portion of these positions within the core.
 
program. Generally the Center has been careful not to allow
 
availability of extra-core funding to involve them in projects for

which they do not have'a competitive advantage, but the Panel 
notes
there is one project which comes 
close to violating that principle.
 

717. The Center has deeloped collaborative relationships with a
umber of institutions of scientific excellence around the globe.
Overall it appears 
to b2 doing this quite well, but efforts should be
increased in 
some areas sucih as the emerging biotechnolpgy field.
This type of collaboration will 
increase the scientifi L credibility of

CIAT s programs in future years.
 

718. In most 	instances CIPT collaborates very effectively with
its sister institutions in the CGIAR system. 
Good examples are 	its

:ooperation with IRRI 
in rice, with CIMMYT inmaize, with ICRISAT in
sorghum, with IBPGR and ILCA in genetic resources, and with several
IARC's in seed technology. Unfortunately the collaboration with IITA
in cassava has been less than satisfactory, a fact which was noted by
the 1977 QQR. The Panel cannot judge the causes of this lack of

collaboration but feels strongly that the 
two Centers must resolve
this problem in the very near future.' If not, a third party mustbe
 
engaged to bring about such an agreement. Hopefully that will not be
 necessary.
 

7. Future Plans 	and Related Staff Requirements
 

719,. CIAT's strategy for the f'ture is logical. 
 It take
of the wide range 	of biological and socioeconomic environments for
which itworks and the need to decentralize its activitirs... 
 "
 

720. The LRP has already been modified once, and it will need to
be modified further at intervals, not to change the main strategy but
to take account of changing circumstances. The rate of its
 
implementation will depend on the extent to 
which donors make 4extra-core funds available for off-campus activities. The use ofextra-core funds to supplement-core activities and positions is
legitimate, even if unsatisfactory. 
 It makes planning 	and continuity ,
of activities difficult. However, CIAT has' little option but to
follow this course 
if it is to implement its proposals. In doing so,

the Center should not allow donor aid preferences, and the
availability of funds for some areas/activities and not others, to
 

'V distort its priorities and the planned extension of its activities.
 

72 Under these circumstances the numbers of extra-core (but
 

V<ii
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core type) position; 
thinks that the 25-30 
the late 1980s is the 
able to service and it 
experienced staff to 
will thus need to be 
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to be fil leJ can only be speculat ive. The Panel 
positions projected to be funled in this w iyf 
maximum the Center can reasonably expect to he 

may he difficult to find appropriately 
fill senior regional positions. The build-up 
gradual. 
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THE CONSULTATIVE GROUP ON INTERNATIONAL AGRICIIITURAL RESEARCH 

TECHPICAL ADVISORY COMMITTEE 

EXTERNAL PPOC;RAM RLVI WS OF 

THE INTERNATIONAL AGURI ClItTULFUAI RFSEARCH CENTERS 

/
A. TERMS OF RF1F/ENCE

1. CHARGE 

The Consultative ;remp u" I riternatiorral Aqricultural Research

(WGIAR) has charqed itq T,,chnicdl Advisory Cmwitlee (TAC) with the
conduct of 
 External Prnordm2q evipws of the value and effectiveness of 
its Internatkinral Qnter -

2. PURPOSE A SLoPE 

The major ,b(Ijct.iye ,f SIcih Revijws has been defined by TAC (in

agreemert with the r)irectr- of the Inter tlional ( nters) and 
 adpted
by the CGIAR as follows: 

'on behalf of the Consultli e Group, to theassess content, 
quality, impact and val o f itne overall proraw of the Centersand to examine whether the operatins being funded are being
carrieo out in line with 0,clired pcnicies arid to acceptable 
st ndards of excellence". 

It is hoped that the Rev;m, will inter alia assisn the

International Centers themselvie 
 iu plannin-tLTeir' programs and
ensuring the validity of the research priorities reconized by the 
Boards (f the Centers. 

1/ This version, which was approved at 
 the 31st TAC Meeting,

replaces that approved bv the 24th TAC Meetintg. 

2/ "Center" for the purpose o this document comprises the board,
the director and s'aff of all CGIAR institutions, including
Boards, Centers, Inst itutes, ProqraMs and Services. The 
consultative process for External Program Reviews involves 
appropriate officials from renter mariagement and/or Board asrelevant to the issue in question. It is in such understanding 
that the term "Center" is used herein. 

/ 
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3. 	 DETAILED ITEMS OF ENQUIRY

In pursuance of the main objectives, defined above, thu Review
 

Panel isrequested to give particular attention to the following
 
aspects:
 

77i) The-6ada-fe-6i The Center, its appropriateness, internal 
S-consistency and]interpretation with respect to: 
(a) the immediate and long-term needs for improved food supply
 

and human welfare indeveloping countries;
 

(b) present and possible futureareas of work.
 

(ii)The relevance, scope and objectives of the present program and
 
budget of the Center ana its forward and long-term plans in
 
relation to:
 

(a) its mandate, and criteria for the allocation of resources as
 
defined by TAC;
 

(b) the ongoing activities of other international institutes and
 
organizations, and~of the relevant national institutes in
 
coop'erating countries and in others where the work of the
 
institutes has bearing;
 

(c) the policy, strategy and procedures adopted by the Center in
 
carrying out its mandate, and the mechanisms for their
 
formulation;
 

(d) the Center's rationale fcr its present allocation of
 
resources, its present and future overall size, and the
 
composition and balance of the program in the fields of
 
research, training, documentation, information exchanqe and
 
related cooperative activit'es.
 

(iii)The content and quality of,the scientific and related work of
 
the Center with.particular referonce to:
 

(a) The results of the Center's research, particularly that done
 
since the last Review; ,
 

(b) the current and planned research and the role of tile
 
scientific disciplines therein;
 

(c) the information exchange and training programs, their
 
methodologies, their specializatior, and decentralization,
 
and the participation of the research staff therein;
 

(d) the adequacy of the research support and other facilities;
 

i ' 
 iI
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(e) 	 the mana]ement of the scientific and financial reso~ryres of 
the Center and the coordination of its activities. 

(iv) 	 The impact and usefulness of the Cener's tivities in relation
to: 

(a) 	 agricultural production ard the equity of distribution of 
benefits from inT(:asd product ion; 

(b) 	 its informat in exchanle and tr inin progro,1s; 

(c) 	 cooperation with nationl re,, arch and development programs; 

d ) cooperitirr wi th oler irtern ion inst isutes and 
organizatiorF. 

(v) 	 Constraints on the enter's activities which nay le hindering the 
achievement of its objectives and the implementation of its 
programs, and possible means of reducing or eliminating such 
constraints. 

(vi) 	 Speci fic ,uestions which c(incerned members of the CGIAR,
 
cooperating institutions, the Center's 29 irector or 
 its Beard of 
Trustees, may request TAC to examine. -

4. 	 GENERAL CONSIDERATIONS 

In the early stages of a Center's development, the External 
Program Reviews must be devoted to assessing the scientific excellence
 
of the Center, but with the passage of tirre, the scientific reputation

of the Centers becomes widely known and Panels are expected to give 
more attention to the outcome and impact of the Centers' work and less 
to detailed comments on the research itself, which is reported
elsewhere. Other aspects of paramount importance are the priorities
within and between research programs, the balance among programs, the
balance between headuarters and off-campus activities, and 
reldtionships with nitinal proqrams. 

_1/ 	The Panel is not expected to institute a detailed management 
review which will he undertaken, usually concurrently, by a Panel 
especially conmirisioned by the CGIAR Secretariat for such 
purpose. The External Program Review Panel is expected to 
cooperate closely with the Management Review Panel. 

2/ 	 Questions relating to the Center under review will be collated
 
and, 	 when ipproved, will appear in this subsection. 

(I 
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REPORTING 

-'Annex, I Page 4 

On the basis of its review, the Panel will report to TAC itsviews on: 

(a) the Center's effectiveness and impact; 

(b) the relative importance of the various activities of the 
Center; 

4 

(c) means of improving the efficiency of operations; 
(d) the need for any changes inthe basic objectives or 

o 

?,recommenda tions ittwi shes, because the' report i s i ts alone.
ii'Equally., it should be 'clearly understood that the Panel cannot committhe CGIARorTAC toany consequft ent pogramee ers should bear 

ethi)mind when considering implementaion o.tras P 

.. .fo t era e s., 

recommendations before the report has been discussedby TAC'and the 

. . 

. ... 4 
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LIST OF SPECIFIC QUESTIONS RELATING TO CIAT
 

[REF . 3 _(vi) Terms of Refe re-nce] 

Results of the First Quinquennial Review
 
1
1. 
What was the impact of the recommendations of the first
 
Quinquennial Review?
 

Mandate of CIAT and Research Priorities
 

2. Is the relative importance given by CIAT to the different crops
of its mandate in accordance with changing global needs for these
crops? 
 Is there scope for a better identification of research needs 
.and concentration of research means on particular mandate crops and
their ecology? 
Are the strategies, conclusions and recommendations of
CIATs Long-Term Plan sound, relevant and useful in the determination
 
of research priorities? How does CIAT 9ordinate its global mandate
for cassava,,>tropical pastures and field beans with its regional one
 

*'" for rice in view of its primary regional orientation to Latin America?
 

3. How does CiAT interpret its mandate and role with respect to
 
cassava, tropical pastures and rice? 
 How does CIAT cooperate with /other Centers concerned with these crops (IITA, ILCA, IRRI)? 
 What
formal or informal mechanisms are in pldce and how do they work?
Improvement of tropical pastures and cassava may both have 
 ...
 
significance in Asia. 
 How does CIAT operate in this area?
 
4. 
,Cassava is not only a staple subsistence food crop, but is also
in some parts of the world, a commercial crop of rapidly inc :asing
importance. .Given that different regions of the world have differing
needs and expectations from improved cassava 
technologies (e~g.,
germplasm, agronomy, post-harvest/processing technology, etc.$), 

* 

how
does CIAT allocate its resources to respond to these differing needs?
Whatorder ofcoriority is given to cassava among the CIAT
responsibilities? 
 How are ,these priorities translated into action in
 
Asia$ Africa and Latin Ameiica?
 

Cooperation with Natinal Programs 
 . 

5 CIAi' initiated an off-campus program somewhat later in its
development than most other IARCs of similar age and 
as a result, much

of the costs are covered by special project instead of core funds,


this, how effective is the dialogue and influence of 
Inview of 

associated national agricultural research systems 
on the program
development of CIAT? 
Are the national programs satisfied with CIAT's
 response to their identified requirements not only in research, but in
training and information flow? 
What are the current specific
 

''I I , ! i :"";.; ,; ... .,.•.... . . . ... . . .. .. .... , . .. .. 
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relationships with the national research sstems, including
universities?
 

6 How much direct contact does CIAT have with national programs ...
 
outside L-A -"---' -- areI~i merc relations- fostered? 

Balance 'of Core and Special Project Activities - . 

7. What i;s the proportion of special project to core program? How
 
is the core program influenced by special program activities?
 

Pasture Program
 

80. What were the plan fomotives for phasing out the beef program
and introducing the pasture program inview of the recommendations of
 
the first Quinquennial Review? What is the impact of the
 
socio-economic studies tropical pastures?
on 
 What is the likely

outcome and who is likely to gain from these studiesin the long run?
 

Soil Fertility and Soil Conservation. . 

9.* To what extent does CIAT's current work focus on fertilizer
 
efficiency and/or attempts 
to improve availability of soil nutrients?
Are efforts put into work on fertilizers and those on biological


fixation adequately balanced? To what extent does CIAT take
 
into consideration soil conservation techniques inits farming
activities? With what success?
 

Seed Production Unit..

10. What isClAT's plan for the Seed Production Unit? To what extent
isthis activity an importaInt aspect of CIAT's work? 
 Does the unit
 
have any impact on countries outside Latin America? 
 What are CIAT's
 
plans for phasing it
out by transferring this activity to national
 programs or ungrading itto a core activity?
 

Germplasm
 

11. What are CIAT's overall priorities and strategies with respect to
germplasm collection and conservation? How have they been.

implemented? interim measures-have been instituted by CIAT since
.What 


the loss of the staff member in'charge of the germplasm unit? What
 are CIAT's plans for reinstitution of the position? 
.. ~
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DOC JI'EhTATION FOR REVIL!, LA 

A. DocumentationJ)vi hld h) TAP We'etat
 

1. Terms of Refer ,n , 
 (uide i,, for External Program

Reviews;
 

2. List of S.ecific Quest iosv Rela ted to CIAT; 

3. Brochure on the (.IAR Syqm; 

4. Report of the 
Seori Revio,, of 
the C(GIAR;
 

5. Procedures 
fir tlanaqpiir,-n! 
 e iews (oi t.heCenters;
 

6. Report of the Quinmirwnnil 
 ",.iw
of CIAT; 
7. Extracts from tth, 17th, d,,26th. ?th, 29th, 30th, and 

31st TAC Meetin rioi;
 
8. Report of thu 
Second Ouirqueunial Review of CIMMYT;
 

9. 
 Extract from Compendium of Off-Campus Activities of 
IARCs 
1980;
 

10. Extract from Draft, Report of the Second External ProgramReview of IITA: 
 Chapwer 2 - The Mardate and Strategies of
IITA, and Chapot r 4 -
Rot and Tuber !rimi
rovement Prooram
 
(TRIP);
 

11. Extract from the Rort of the Second TAC Quinquennia1Review of 
IRRI: Chapter IV 
-
IRR1 and Upland Rice
Research, and from Chiapter V 
- International Cooperation,

Training arid Conferences, paras. 
381-388.
 

12. CIAT Special ProJects 1983;
 

13. 
 Farming Systems Research at the International Agricultural
Research Cent:er's, 1978; 

14. Extracts 
from Main Conclusions Reached and Decisions Taker,,

(paras. 9 & 36) 
CGIAR Meeting, 31 October  4 November
1983, Washington, D.C.
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B. Documentation provided by CIAT
 

i) BASIC DOCUMENTS FSTABLI SI G (:1AT
 

1. 	Act of the Iundation of CTAT; 
2. 	By-laws of CIAT; 
3. 	Agreement between the Governmen t of Colombia and 

the Rockef eller Foundation 
4. 	Decree No. 3(1 of 7 March 1968. 

(ii) MANDATE OF CIAT
 

1. 	Draft Of rIaedate Statement eraor'~rd by the CIAT 
Board of Trustees at its mmeeirq in 1983. 

(iii) AC1IONS ON RFCOMMENDATIMNS OF FIE T OUIN HOENIAL REVIEW 

1. 	Document entitled: "Revion. of actions taken by the 
Center 	on th, racomsendations of preceding

quinquenniail review." 

(iv) (v) LONG-RANGE PLAN, LIP-DATES TO LONG-RANGE PuN, AND 
(vi)(vii) PRINCIPAL ACHIEVEMENTS 

1. 	CIAT in the 1980s: A Long-Range Plan; 
2. 	Commentary on developments in cernter-wide aspects 

since publication of the long-Range Plan; 
3. 	Program reports:
 

3.1 	 Up-date on objectives and strate ( i. . 
up-date of long-Ranne PlanO 

3.2 	 An analysis of the main achio",,en,s ind the 
impact of the ,uhn 1, lastprograms in seven 
years;
 

3.3 	An up-date of future plans (ie.. ui-date of 
Lung-Rauge Plan');

4. 	Modification of Chapter 6 in long-Ran(ge P1 an: Draft 
position paper on internatior,,al atiun,operIe 

strategies and projections. 

(viii) RECENT PROGRAM & RIHDGET DVCIMENTS 

1. 	Program and Budget Proposal 1982-83;
 
2. 	Midterm Report, Program and Budget 1982-83; 
3. 	 Program and Budget Proposal 1984-85. 
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,(ix) PROGRAM RFVIEWS AND POSITION PAPFR 

1. Proceedin:js of Work'Jl'p on Upland Rice; 
2. 	 Upland Rice Researc:h for Latin Amer ica: A Repoi t 

to the TAC, Sul-Comi HlIt ee on Upland Rice (December 
1979);


3. 	 Upland rice in th Of in Aiiarican Rloqion: Overall 
description of Iviroinmprt, , conStraintq,, and 
potential. CIAT r por Teseotd &t Upland Ric(
Workshop, Boner(, Iv y (7i',s'., O tofner 1982; 

4. An 	 evaluation of dI',tibut tim of social hoefits of 
rice and cakqava r( , t h at CIAT and of foregone
benefits of ossihle IwTo p idiot ions;

5. 	 Potent i l for Fied Boa i' 1'oI, n Africa 
Procyp>din1s of a Rerjion .i .O Iklop held i 

) ;Li loiowf, , 1alawi , Miril h 19,I11
6. Cassava in [si0 (1983);
7. Type and L-vol uf Proposed CIAT Involvement tr the 

llid lr ij-I of fotit A ;frica (Documilent 
considered ft h,. 1980 leoti ri of the CIAT Board 
of Trust-es); 

8. T-ainiuj Position [F' ior (1983); 
9. Seed Uni Pobitirn JIOT (1983'; 
10. 	Target Area EvaluatIion Unit (Document considered at 

the 1980 iioptin of the CIAT Board of Trustees); 
11. 	 Relevant sec tions from "Analysis of Cooperation and 

Coordinatin between the International Research 
Centers (CIMMYT, CIAT, CIP) aind the National 
Center of Latin Arerica,' a report of a project
conducted by Inwa State University for the Inter-
American Developerlt Bank (1982);

12. Background Documents for Intorrial Proqram Review 
1983:
 

(a) Bean Program, Annual Report, 1983; 
(b) Cassava Program, Annual Roport, 1983; 
(c) Rice Program, Annual Report, 1983; 
(d) 	Tropical Pastures Progral, Annual Report, 

1983; 
(e) Seed Unit, Annual Report, 1983;
(f) Training and Conferences, Annual Report, 1983; 
(g) Seed Unit: A.Five-Year Report; 
(h) Strategies for Co'rmunication ard Information 

Transfer in an Epoch of Increasing
Collaboration arid Decetralization; 

(i) VA Mycorrhiza Management: A new, low-cost,
biological technology for crop and pasture
production on infertile soils? 
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(x) 	 AGREEMENTS WITH OTHER INSTITUTIONS CONCERNING MAJOR 
COOPERATIVE ACTIVITIES WITH CIAT 

A. 	List of Collaborativ(. Projects with Advanced 
Research Institutions; 

B. 	Specific Ag).pooerits with Sister Institutions: 

1. IITA (cassava); 
2. IRRI ( ri(:e); 
3. Bean/Cowpea CRSP; 
4. INTSORMII. ( sorghum); 
5. INTSOY 	 (soybeans); 
6. IICA.
 

(xi) MAJOR NON-CORE PROJECTS
 

1. 	"Regional project to increase bean production and
 
consumption, and to strengthen national bean 
research in the CDA countries of Eastern Africa," 
special project submitted for funding to CIDA, 
Canada, and AlP, LISA, in November 1983; 

2. 	 "Internatio nml tropical pastures evaluation 
network: a mechani so, for technology feedback, 
validation and transfer with and arrong national 
programs in tropical America, Phase If," special 
project subiiitted for funding to IDRC in October 
1983;
 

3. 	"Improvement of bean product-'on in the Central 
American and Caribbean regior.," extension of a 
special project funded by the Swiss Development 
Cooperation. Project duration: I January 1984 
- 31 December 1986; 

4. 	 "Seed training, outreach and research unit, 
continuation of a special project financ:ed by the 
Swiss Development Cooperation.' Duration of 
project continuation: I January 1984 - 31 December 
1986;
 

5. 	 "Regional bean research project in the Francophone 
region of Eastern Africa," special project financed 
by the Swiss Development Cooperation for the period 
July 1984 -. December 1985; 

6. 	"Improved agricultural information exchange for the 
tropics," a proposal presented to IDRC in 1983, and 
likely to be funded for a 4-year period starting on 
1 January 1984; 

7. 	 "Project on technology transfer on root and tuber 
crops," work plan and budget for Phase II of 
project (1982-1987);
 



Annex III Page 5 

8. 	 Agreement CIAT-INI PA-World Bank regarding the 
stationing in Peru of natinal co-coordinators in 
beans and rice. 

(xii) OTHER DOCUMFrTAATION 
1. 	 CIAT Report i93; 

2. 	 Principal staff list; 
3. 	 Publicationsateralatog;4. 	Training ,later als catalog. 
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REVIEW PROGRqd'1 AND ITINERARY 

8 - 10 October 1983 

On the occasion of CIAT's Tenth Anniversary Dr. F.E. Hutchinson
(Chairman) vited the Ceritr :nd discussed he EPR with members
of the Board of Trus es (ol) alld ,anaqvmi t of CIAT. 

28 October 1983
 

Dr. Hutchinson di ,cussed finalthe Panel composition and ReviewProgram in Washington, D.C. with the TAC Chairman, CIAT 
Managerent and TAC Secretariat. 

28 - 29 November 1983 

Drs. Hutchinson and I.M.L Galleqos (Panel member), accompaniedby Dr. G. G3v07, CIAT Regional Bean Coordinator, visited the 
coilabocotiye bean prnram in Guatemala. 

28 Nov. [iscussios wijt !CTA ! n/ tf : 

Ing. C. Pinto - General anager
Ing. A. Fumagalli - Assistant to General Manager
Ing. H. Juarez - Technical Officer
 
Dr. P. Masaya 
 - Bean Coordinator
 
Inq. S.Hi. Orozco - Farming Syslems

Dr. S. Beebe 
 - Bean Breeding
log. J. M. Diaz - Bean Research (field)
Ing. J. Salguero 
 - Bean Research (field)

ing. G.A. Figueroa 
 - Bean Research (field)
Ing. M. Castillo - Conmiunications 

29 Nov. Discussions at Nutrition lnitute. Discussions with 
farmers in Chimaltenango, Xeatzcr' and Tecpan (in high
lands and lowlands). 

30 November 1983, 

Drs. Gallegos and G5lve?' (CIAT) visited hean experiments in CostaRica; discussion with lIg. Bernardn Mora (Mn. of Agriculture). 

1/ ICTA = Instituto do Ciencia y Tecnologia Agricolas, Guatemala
 
City, Guatemala.
 

.\ 
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DrD.-K.ARhM	 eAnthonynoPanp-member-Dpy tor 
IAT Regional Rice Coordinator for Asia, visited the 

collaborative cassava program in Thailand. 

11 Jan. 	 Discussion with' Mr. Sophon Sinthuprama, Head of Root 
Crop Section, Field Crop Research Institute (FCRI),
Bangkok. 	 Visit CIAT's Regional Cassava Program office,
 

12 Jan. 	 Discussions with Dr. Amphol Senanarong, Deputy Director 
FRCI, and Mr. Panya Ekmahachai, Agronomist at Khon Kaen 
Field Crop Research Centei. > I 

Visit Mahasarakha'rm.Field Crop Experiment Station, on
farm~ trials and :cassava farms *innortheast Thailand. 

13 Jan. 	 Discussions with Mr.• Charn Tiraporn, Director and 
Cassava Breeder, and staff at Huai Pong Field Crop
Research Station, Rayong, eastern Thailand.
 
Visit on-farm trials, cassava farms, and starch
 
factory.
 

I14 January 1984
 

Drs. Anthony and Kawano (CIAT) travel Bangkok-Jakarta.
 

, -: 	 .v-K 15. 18 January 1984 ,. 	 . 

Drs. Anthony and Kawano visited the collaborative cassava program

in Indonesia.
 

15 Jan. 	 Travel Jakarta - Bandar Lampung (South Sumatra). 
Visit Bandar Lampung with Dr. R. Soenarjo, Coordinator d 

and Breeder, Root Crop Program. Visit cassava trials
 
at Tamanbogo Experiment Station; discussion with Mr.
 
Martin Sumanta, Head of Station.
 
Visit cassava- farms and Cassava Plantation and Starch
 
Processing Factory, Humas Jaya Farm; discussion with . 
Mr. Setlowan Achmed, Director, and Ir.Hardono Nugroho, . 
cassava plantation manager. 

16 Jan. 	 Visit cassava trials, including CIAT material, at Humas
 
Jaya Farm.
 
Travel to Bogor, West Java.
 

17 Jan. 	 Discussion with Dr. B.H. Siwi, Director, Central 
Research Institute for Food Crops (CRIFC).
Visit Muara Experiment Station. 

~|
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Visit cassava crIns inJ plots at Pacem Suimation 
(alt. 1I00 ).

18 Jan. Discussion with Dr. 	 Shiro Okah , Pi rector Gen,' alRegional Coordination CeliW for Research 	 and
Development of Coarse Grains, Pulse, Roots and Tuber
Crops in the Humid Tropics of Asia and the Pacific 
(CGPRT Center), and senior statr. 
Visit Cickeunmeuh xperiien! Station. 
Departure 	 from J,irta. 

23 - 27 January 1984 

Dr. J. Casas visited specialista in INRA, GERDAT, IEIIVT, and IRATin Montpellier and Guadeloupe to discuss CIAT related research 
programs.
 

23 Jan. 	 Discussion with Dr. M. Leger in Montpellier on IRAT's 
rosearch on heans, cassava, and rice. 

24 Jan. 	 Discussions with Drs. 	 Devvon, Plant Physiologist (INRA,
Montpellier), and Fouilloux (Head, I RA Bean 	 Program,
Versailles) 	 on rhizobium and hean research relationswith CIAT 	 arid on their recent mission concerning the 
bean programs in Cuba, Nicaragud, and CIAT.Discussion with Dr. P. Lhoste, Pasture Agronomist,
GERDAT- I EMVT. 

25 Jan. 	 Travel Montpellier-Guadeloupe. 

26 Jan. 	 Discussion with Dr. C. Messiaen, Director of INRA 
Regional Center in Guadeloupe and Plant Pathologist
Breeder, on the regional French bean research program
and its relationship with CIAT.

Discussions with Dr. Degras, Plant Breeder and present

Vice-President 
of the International Society for

Tropical 
Root Crops, on cassava 
research and production

in the Caribbean.
 

1/ INRA = Institut National de la Recherche Agronomique
 

GERDAT - Groupement d'Etudes et de Recherches pour le
 
Developpement de 1'Agronomie Tropicale
 

IRAT 	 = Institut de Recherches Agronoliques Tropicales et des 
Cultures Vivrieres 

IEMVT 	 Institut d'Elevage et de M6dicine Vt~rinaire des 
Pays Tropicaux 



Ann(->, IV Paqe 4 

27 Jan. 	 Discussions wi , Drs. B. ,nC. Deverre and 10 h,-let:, 
Socioeconomists, on farminq sysItem, t rural 
developmlent it the 'ari hhean. 

Discussion with Dr. Totvin, Pasture and Forage
Specialist, on pdstore atnd fo ra(i, resea cch in 
Guadel oup[ and French Gt,,aria 

28 Jan. 	 Travel (uadimpae- li (Colmbia). 

28 January - 3 FehI±rary___184 

Review Panel at:tended Arrnual Internal Program Review at CIAT, 
Paltti ra , Co lmbi a. 

28 Jan. 	 Review Panel assorithled at CIAT. 

29 Jan. 	 Disctusninr Panel Chaintat attd Secretary.
 
Panel ss -iots i t;r ing and aft.rnoon.
 

30 )an. 	 Opening session CIAT Internal Program Review by
Dr. J.. Nickel, Di rectnr Mitural , and Dr. M. Pideiro, 
Chairman Promcraw Cttmi t.tee, Bnard of Trustees. 

Presertations on Trnpical Pastures Pnomiram by: 

Dr. J.M. Toledo - Prgrarut Coordinator and Pasture 
Agronomi st. 

Dr. R. Schultze-Kraft - Agronomist, G-miplasia 
Dr. J. Lenn - Plant Pathologist 
Dr. R. Bradley - Soil icrohiulo;ist 
Dr. C. Lascano - Animal Scienist, Pasture Quality 

and Animal 141trition 
Dr. R. R. Vera - Animal Scientist Cattle 

Production Systems
Dr. J.E. Ferguson - Agronomist, Seed Production 

Panel session in evening.
 

31 Jan. 	 Presentations on Bean Prograt by: 

Dr. A. van Schoonhoven - Program Coordinator and 
Entomologist

Dr. 0. Voysest - Agronomnist 
Dr. J. Woolley - Agronomist, Croppinq Systems
Dr. G.E. G5Ivez - Plant Pathologist and Regional 

Coordinator, Central American 
Bean Project

Dr. M. Dessert - Plant Breeder, Francophone East 
Africa 



Annex IV Page 5 

Panel session with Program Conlittee (RAnT) in aveeing. 

1 Feb. Presentations on Rice Prgram by:
 

Dr. P.R. 
 Jennings - Program Cnordinator and Plant 
BreederDr. C. Martinez - Plant BreederDr. S. Sarkarung - Plant Breeder 

Presentation on Seed Ulnit. by: 

Dr. J.E. Douglas - Bead of Seed Unit 

Panel session in evming and Dr.n dinner at Nickel's 
residence.
 

2 Feb. Presentations oil Cassava Program by:
 

Lr. J.H. Cock 
 Program Coordinator and Plant 
Physinloqit

Dr. C. Hershey 
 - Plant Breeder 
Dr. A.C. Bellorti 
 - Entomologist
Dr. R. Howeler - Soil Scientist, Snil and Plant 

Nutri tion
Dr. R. Best 
 - utilization
 
Dr. J. K. Lynam - Agricultural Economist
 
Dr. K. Kawano 
 - Plan(t Breeder for Southeast Asia 
Dr. J.C. Lozano 
 - Plant rathologist
Dr. B. Ospina - Betulia pilot project 

Panel session in evening. 

3 Feb. Presentation on Priorities and Strategies in 
International Cooperation by: 

Dr. G.A. Nores - Director, Resources Research and 
International CooperationDr. F. Fernindez - Coordinator, Training and 
Conferences, Soil ScientistDr. S.C. Harris 
 - Head, Communication and 
Information Support Unit 

Presentation on Mycorrhiza Research by:
 

Dr. E. Sieverding - Soil and Plant Nutrition 
Dr. S.R. Saif - Soil Microbiologist 

Presentation on Applied Biotechnology by: 

Dr. W.M. Roca 
 -
Acting Head, Genetic Resources,
 
Plant Physiologist
 



....	 ~.. Annex IIV Page 6 

C' jngremarks by Drs.. F.E.:, Hutch inson Re'view,,Panel 

SJ.L., Nickel, Director,General 'of,CIAT. , 

During the fol~lowing week. the Review Panel split up ,follows: 

~J~~7l) ~Drs.:FhEhinson CChairman), Jones, Ram~alho;,'and Rutger,.......

:,qco-manied by Dr. G.A.~Nores, visited collaborative bean, 

'-~ assava,,rice; and tropical pastures,programs inBr-z1fo 
,~.. ~~5-'11 February 1984. . . 

2). Drs. von~dr Pahlen, Casas, Gallegos; Niblett, and Ochtman

(Secret'ary), accom'panied by Dr. G.E. (lvez inCosta Rica and 

Uiba, and by J.H.Cock inMexico, visited collaborative bean, 

.
 

c ssava >ice, and tropical pastures programs in these three>
countries from 4 - 10 February 1984. 

3) 	Dr. Anthony' visi ted IITA inIbadan, Nigeria, for discussion
 
of CIAT lIITA collaboration incassava research for Africa on

~7-8 February 1984. 
 ' 

The 	program of the above 'mentioned Panel team visit to Brazil was as
 
follows: 


, 

Ki'k4-5 ,Feb. Travel Call BogotA Riolde Janeiro-Brasilia.
 

,Drs.6 Feb. Hutchinson, Jones, and Ramalho, accompanied by Dr. 
,'G.A.
~. ~1K 	 Nores, visited Centro de Pesquisa AgropecuAria idos 

Cerrados (CPAC),:and'had discussions with following:
 
Mr. 	 Elmar'Wagn'er '< Director, CPAC 2> 
Mr. Ed'son Lobato 

-

Technical' Director, CPAC
Mr. Guedes 

. 

Administrative Director, CPAC ~ 	 ~ -CIAT
Dr. Derrick Thomas 	 Forage Agronomist, stationed
 
'inCPAC. 


Dr. 'Darci Tercio Gomes Program 'Coordinator, Animal 
' 

r~ Jose~Zo~byProduction ,
Dr. ose Nutr'itionistobyAnimal


Mr. 	 Carlos Magno Campos da

"Rocha ReinlIiasgaig
 

M.Ronaldo Pereire de 
'Coordinator, 
 Pastuires-Seed 	 '
 
-Andrade Research 

Mr. ;Ben de Sousa 	 Bedn 
Dr atrCouto Former CIAT.Soil Scientist~
 

stationed inCPACQ~

Dr. 	 Mark Hutton Plant Breeder 

Dr. 	 Rutger visited Centro Nacional de Pesquisa em Arroz 
e Feijao (CNPAF) personnel, met'-with the same as those 4
 
met by the larger group on 7 February (below).~. 
 ., 
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7 Feb. Drs. Hutchinson, Ramalno, and'Rutger, accompanied by
Dr. G.A. 
Nores, visited CNPAFand met the following: 

Dr. Almiro Berenschein Director, !CNPAF
tl--,--r.-ffArna ldo-Jo6-

, 

de6Conto---.- Techni cal 'DiYrtctorMs. Iracem:ot aahe Library, Training 'and
 
Publications
 

Dr Ricardo Silva Araujo -'*crobiology ..Dr Robert Hansen 
 - AIDMcobiologistand 	 44: 

Visiting '4 
Scientist oDr. FranciscoP. Zimmerman 
 - Statistics 

Ms Marlene Silva Freire -. GermplasmBank and Rice Program

Dr. Nand KumarFageria 
 - Soil, Fertility
Dr. Joao Kluthcouski 
 - Soil Fertility
Dr Thomas de Aquina Portes 
 - Intercopping 

e Castro
 
Dr Ricardo Jos6 Guazzelli - Cowpea Research
Dr. Marla Jos de Oliveira - Bean-Program :
 

Zimmerman
 
Dr. Ann Prabhu 
 - Rice Pathology

Mr. Evaldo Pacheco Sant'Ana - Rice Program

Mr. Jos6 Francisco Valente - Rice Program
 

Moraes
 
Dr. Adelson de Barros Freire - Rice Program
Dr. Y. Tanaka 
 - IICA Rice Pathologist located in 

CN PA FMr. Paulo Hideo Nakano Rangel - Rice Program.

Mr. Emilio Maria Castro - Rice Program , .
 
Ms. Marli de Fatima Fiore - Rice and Azolla 
ProgramMr. Silvio Steinmentz - Agrometeorology

Mr. Francisco Reyniers 
 - IRAT Agrophysiologist stationed 

• D. in CNPAFDr. Michael D. Thung 
 - CIAT Bean Agronomist stationed in
 

CNPAF 
Dr. Jones 	continued visits to CPAC.
 

8 Feb. 	 Discussions (entire group) 'with Empresa Brasileira de
PesquisaAgropecuaria (EMBRAPA) officials in Brasilia: 

Dr. Raimundo Fonseca. 
 - Executive Director
 
Dr. Agide Gorgatti Neto - Executive Director
 
-
Dr. Jos6 Marla Pompeu Memoria.- Head, International Cooperation 

r i ,Travel Brasilia-PortoAlegre (entire group), for ' 

discussions with Rio Grande do Sul officials and with
officials 	and scientists at 
Instituto Rio-Grandense do
 
*Arroz (IRGA):
 

Hon. Joao 	Salvador Jardin - Secretary Agricultureof 

Hon Joo Saao 
 - Asistant Secretary 	of Agriculture
 

.~ 	 -"44 ) ::c, ,,:: 
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Mr . Ka I , 1 . X,)e- ]i[c,, - If li Rosfa rch
 
Mr. Paulo Belchi, do Cot, - PreJdolt, 1RGA
 
Mr. Marco Anton io B. li, rda - lechnic, 1)Di rtctr, IRGA
 
Mr. Clo.,i hI.Scle, ,-- A,sis;nt to Hth, eit 1c 

irect:or, IR;A 

9 Fo'b .	 Continued visits dr IF!GA o.ttion (.,tiip qjwulp ) . 

Mr. M,aurvi: Pilm il -- i, . i v p e v ia i o 

Ms. Maria Surly Snarso d,- - Tt chl io t trdinat ( for 
Costa Interiited trrirariK, S.A., IRGA, 

FMNAPA 
Mr. J sG Alcun infiold - ii',c Pit Iiilit ltiqy, [IMBRAPA, 

Mr. WIN I ai t re-s ~it lWing, FMBRAPA, Polotas
 
Mr. Jos; Galli 
 Dii D'! -eire i , IfPEI , Pelottas
 
Ilg. S din i Hini d da R.cha - Coi ]ral ii tor", IRGA

I n . Pe ro i.rtoitj (it., ,'a ' , i, - k :tar,:iFP 	 (.I
Ingi. Paulo, W(,qio Carnm a< - !'twnt . 'i phR(l)A 

in. F , i Aquino - , Plm,° -Oiittl II, IRCAIng. Bu.rndrdo [ l; , 1 , ' ,:h-Jlo l ,,w7,I [%'GA 

I '. ,1ar e ' l . A1 !i1'airnq. .Mdin- Varq ,,., dI, P! !:' ,,,(thnoltI ,, IRGAdo ')1i i,,i r',t - ,: I /o,l.:him 1 qv , IRGA
 
W y~. Dieter Kpmi -. ! i 'Iech IRGA
P! t oI ( , v. 

iWo. jorgin Kl':,l AbtI i ni . l-':!nlolwiy, IRGA
 
Ing . uiz 	 Al -., i Pi tn - iii s and Wa ,

Qundir 
Ing. MtIarlene Stuza Lopes - Soils and Water 

Ms. Marina de Aievedo P Souza - Soi k ard Water
de A! sk 

Ii1gj. MariatdJ (raca Bargo - Seeds 
Valerin 

Inq. tWap. r Marit. Mai:hinpry 
Irq. VOW&titdo Garcia 3anlpr - lachineryIngl. JoOY 	 (;llege, Froncholni - Training 
IWq, Maur 	 ( i ,Mi ,gue F itL 0,Ii Trh 1i n 

10 Feb. 	 Dir. Rutger trvilit to I:aminas, for discussions with 
tice and ht !ir,scitnt isf, at Instituto Agron6mico de
(.ompllirn s H AN!: 

Mr. L.iz E. A.'im - Dice Breedinlj, lAg
Mr. Anto o Popt.o - lean F!rrii, lAC 

10 Feb. 
 rs. HLwt hinso, Jotes, and Raiall, actopanied by Dr. 
G.A. Niores, visited Cent.ro acioan! do. Pesquisa de 
Mandioca e Fruticultura (CNPMF) at Cun (IsAliIW:, near 
Salvador, for, 0.iscu!,;si 10s on ,as ,ava with: 
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Dr. M.A.P. da Cunha - Director, CNITIF 
Dr. M.C.M. Porto - National Cassova Program 

Courdinatr 
Dr. N. Alvarez - Cassava Breeder 

11 Feb. 	 Dr. Rutger continued visits at IAC , then returned home. 
Drs. Hutchinson, Jones, Ramolho, aind Nhres continued 
visits at CNPMI-, then all returned hom, except Dr. 
Jones. 

12-13 Feb. Dr. Jones visited EMPAP/] Nati nal Pairy Cattle 
Research renter, Jis da For, for discussion with: 

Dr. Margarida do Catevalk, Plant Nutritinist 
Dr. Andrew Gardner Pa stire Agronoi t 

The program (if the ahovementiont-d Fanel tear visit to Costa Rica, 

Cuba, and 	Mexico was as follows: 

3 Feb. 	 Travel Cali-Roniti. 

4 Feb. 	 Travel Bogoiii-San ,osA , Costa Rica. 

Accompanied by Mr. C. Rodriguez S., Agronomist, Bean 
Program, Bationa:orCo il for Production (CNP), visit 
to Foundation Seed (beans) fields in Cartago-Paraiso 
area.
 

Panel teah sessio irr evenring. 

5 Feb. 	 Discussions in Sal los with national program officials 
from the Minis'ry of Agriculture and Livestock (MAG), 
the National Council for Production (CNP), and the 
National Seed Office (ONS), for discussions with: 

Ing. R. Alfaro M. - Deputy Director Agricultural 
Research (t.tAG) and National 
Coordinator of the Bean Program 

Ing. 0. Ramirez B. - Director, National Seed Office 
(ONS) 

Ing. B. Mora 	 - Plant Pathologist, Bean Program 
(MAG)
 

Mr. C. Rodriguez S. - Agronomist, Berian Program (CNP) 
Mr. E. Abarca C. - Agronomist, Bean Program (CNP) 
Mr. Zamora M. - Agronomist, Bean Program (CNP) 

Panel team session in evening. 

6 Feb. 	 Discussions with:
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!ig. J. Torres 
Ing. R. Alfaro M. 

- Vice-Mini-ter, .Q 
- Deputy Di rector Aqr icul 1 

Research. MA 
Dr. L.C. Gonzilez - Dean, Facuilv of \irie t ore, 

Univ. of Cor a Rica 
Ing. E. Quiroz - Presidirnt, CNP 

Travel San Josb-Havana, Cuba 

Dinner with Dr. P. Moraleq, Diin (t oi the YOniUtA 
Estatal de Colaboracikrr Exterti (TFE), Ivaia. 

7 Feb. 	 Presentations by nation,, proy irio,,fficio ls from the 
Ministry of Agriculture (MINAG): 

Lic. G. Cayado 
Dr. E. Ruiz 

-
-
Direcor, ln tei"a R]lations 
Di rector oir3 c o and 

[echnoloq!y, and r,,p~resentativr: 

for Latin A r k-iaaio the 

Ing. 0. G6mez -
Caribbean ke,!ii 

Director, Researeh 
i, th, 'GWAR 
i iNtore for 

HorticUltuv:, Grails %ond Fibers 
Dr. J. Tr~mocs - Director, Rsiodafch Iritotue for 

Agroch ii 'tr' .i!dSoil 
Improvement 

Dr. F. Funes - Director-:,a tri rnd F(0rage 
Research Tniit itore 

Ing. A. Martinez - Director, Seed iopoeion rod 

Ing. J.E. Deus-Renteria -
Certi ficot io 

Plant Breedei, 
Seri ie 
ice Research 

Institute 
Ing. M. Portieles - Cassava [fe ,Inr'Lt. 

isit to the Grain Experimert A Wtii "inmequin", 
vana, and discussions with: 

Ing. L. Barr iro - Statior Director 
Ing. M. Torre: - Maize Researchr-
Ing. M. Irafeta - Bean Researerir 
Ing. T. Hernandez - Bean Researcher 
Dr. A. Jinnez 	 - Delegate of the Vice-Minister 
Mr'. M. Nieto 	 - International Rolations, MINAG 

Visit to the Pasture and Foraqe Fesearelr 1 ation "Nina 
Bonita", Havana, and discussions with: 

Dr. F. Funes 	 - Station Director 
Dr. J.S. Paretas - Deputy Director 
Ing. R. Rabago - Seed Production 
Ing. E. Berra - Head, Agronomy Department 

\0
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Dr. E. Ruiz - Director of Scienrp ndr 
Technolny0, MINAG 

Panel team session in vening. 

8 Feb. Accompan;,:d by Drs. E. Ruiz and 
 . Coyado, visil to:
 

U Matanzas Prnvilucial Office Qf MIriAG for discussions 
with:
 

Mr. H. Hern~ndez Cuesta - Deputy DoIe,, ,IA(; ir the 
Prov in(:eIng. R. Rodriguez C. 
 - Grain Spe:i1lisd


Ing. L. Barreiro 
 - Director, "lolejuin'' tc ion, 
Havana, 

ii) "Lenin" State Farm, Jo'hel oam, Matanzas Province,
for discussions with:
 

Ing. F. Jorrin 
 - Head, Agricultural Production and 
Deleolate of NINAG in the 
Province
Ing. J.1. Rodriguez 
 - Deputy Dirertor of Pr"duction, 
"Lenin" State FarmIng. A. Cahada 
 - Grain Technologist 

iii) "Victoria de Giron" 9tate Farm, Matanzas Provin.', 
for discussions 'ith: 

Ing. J. Sureda 
 _ State Farml Dircctor 
Ing. J. Estupian 
 - Deputy Director 

Final discussion with Drs. Ruiz, Cayado, and Nieto at
 
the International Relations Office, 11INAG, 
Havana.
 

Travel Havana--lex icn City in evening.
 

9 Feb. Dr. 
von der Pahlen, accompanied by Dr. Cock (CIAT),

travelled Mexico City-Villahermosa, Tabaico (Mexico)
 
and visited:
 

i) 
 CAEhU I- Experiment Station in Huimanguillo and
 
discussions with:
 

Ing. M.C. Francisco Melendez 
 - Regional Coordinator

Ing. J.1. Lopez Naranio - Pasture Program
Ing. V.W. GonziTez La.ck 
 - Cassava Program 

1/ CAEHUI Centro Agricola Experimental Huimanguillo
 

'N 
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ii) Ranh l Desterro" of Mr, Navarro; 'trials 

grasses and leguimes, incl uding Brachiaria 
~ decufbens. 

Io'orch.!fZt~ a....Ranc] a 	 za.ti ontr , 

includingB_ decmbIfs 

tj Meeting Inth? eveini th: 
Inn. S'.'Contreras:' , Cassava Coordinator 
Ing. Gonzalez Lauck -Cassava 

In~g. F,,.Sgoretta'?adilla' - Cassava.
 
Ing. V S~n.chez.Esparg.a Cassava
 
Ing. J.Zuinga GonzAlez - Cassava
 
Ing. T.Gaytais Mui~z - Cassava
 
Ing. S.SAnchez G6mez ~ -Cassava
 
Ing. J.I. L6pez Naraujos - Pastures
 
Ing. J.P. Flores Mdrquez - Rice
 
Ing., Antelmo Contreras - Rice
 

9 Feb. 	 Drs. Casas, Gallegos, and Ochtman travel M~xlco City-

Culiacdn, ,Sinaloa (Mexico) and viited:
 

i) 	CIAPAN" Agricultural Research Center at
 
Culiac~n for discussions with:
 

Dr. J.M. Ramirez - Director, CIAPAN 
Dr. R. Leplz: - Bean Coordinator, Central Zone, 

. INIA 
Dr. J. Amenta S. - Rice Coordinator, Northern Zone, 

INIA 
Ing. R. Salinas - Bean Program, AhomeExperiment ,2 

ii) Members of Rio CuliacAn Farmers' Association,
 
"~ 2' ~, i.e.:' 

Ing. H.Saldoria
 
Mr.* R.L. Ramos
 
M1r. F,Elias A. .'

10 Feb. 	 Dr o der Pa1hen visited: 
 -K
 

i) Exp6fimental sites at Pato Escondido and El Quinez.
 

ii)Cassava drying plant "El Guacamoto". 	 r
 

CAPAN "Centro de Investigaciones Agr1colas del Pacifico Norte.
 

, , 	 •- .. ,A
 

2 4'Z 	 N 

4 

1 
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Travel V ii sa-tex i co1aher , Cit y. 

Discussions at ID IA-/ headquarters with: 

Ing. A. Ramos SAnchez - Dep. Di rctor of Research, 
Sou thern !ne? 

Dr. K. Yoshii Okuda - Bean Prmrqrm, Veracruz, Cotaxtla 
Ing. N. Car'cTales iejia -Ben Prrar. . (hiap, 5 
Ing. L. Hlernjiduz Aroq-m r ice Pq i ,'; 1 Iperimkntal 

Stlti ri ",/arat ,(" , Morel s 

Dr. Casas and Mr. Ochtirn trayel Cu1 K-n-Mnr:ico City. 

Panel team ,ession in eve in, . 

11 Feb. Panel memer,;' dh-,1a tUre felci. N1exico. 

7-8 February 1984
 

Dr. Anthony durinq his visit to IITA, Ibadan, Nigeria, had
discussions on the CIAT-ITA relationship regardinq cassava 
reseirch, with he followino IITA staff: 

Dr. E.1 . Ir,-rtiia s Di rector r I, I ITA- e 
[,r. B. "N. Okiuqbo - Deputy Director Ge,(eral
Dr. E.R. Terry - Director, International Program 

and Training
Dr. S.K. hahn - Director, Root and Tuber Program
Dr. Y. Effron - Director, Cereal Improvement 

Prouranm 
Dr. K. Zan - IRRI Liaison Scientist 

2 March 1984 

Dr. J. Casas visited Institut d'Elenage et de Mb d1ine 
V~t~rinaire des Pays Tropicaux (IEMVT) 
and ORSTOM- in Paris
 
for discussions with:
 

Dr. Provost - Director General, IEMVT, Maisons 
Al fort 

Dr. Andru - Head, Pastutre rogram, IEMVT 
Dr. Spire - Head, International Cooperation 

with Latin America, ORSTOM, 
Paris 

I/ INIA = Instituto Nacional de Investigaciones Agricolas
 

2/ CSTOM = Office de la Recherche Scientifique et Technique 

d'Outre-Mer.
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3 March 1984 

Review Pa wl reassembled at CIAT, Palmira, Colombia. 

4 March 1984 

Panel session. 

Tour of CIAT Experiment Farm. 

The 	 Review Panel split up a; fl lows: 

1) 	 Drs. Hutchins n (Chairman.), Casas, Jones, NMiiett, and Rhtger 
visited Caritatua, Viilavic( nio, mnd Ci0 ii hao from 4-9 
March 1984. 

2) 	 Ors. der An thoiy, Gallege, Ra , and Ocilttman 
(Secretary) visited CIrnial, !a: Mara, Pqpan,'ir, and 
!piales t oT '-9 ir(h ., 

von Cihltn, 	 1milhe 

Drs. Hutchinson, W as, Jones, tihlptt, and , tt;ei, a cstmi an i ;ed by Dr. 
J.M. Toledo, CI Ai Trt,p 1cal Paitures Prn ram Coordinator, visited the 
followiei instiv.)tin; and offitial,; it Caririnaua, Willavicencio, and 
ODiIl rhan: 

4 March ravel by air Cali--Cacimaqua (M tI. General overview 
of Carimr;iua StatW,. 

5 March Discussims at Carimuaa Station with: 

Dr. B. Grof - Aqrostolonqit. and representing 
Di rector of, CA/Carimiagua 

Dr. R. Howeler - Soil Scientist, CIAT Cassava 
P 'oiraiw 

Dr. A.C. Bellotti Entomolo i',, IAA1i :sava 
P roy ri i 

Dr. R.R. Vera - Animal Sti i: iT ,1 KA7 Pastures 
Prograi 

Dr. C. SerN - Agr. WetLa , 1/f !astuore 
Prog,'am 

Dr. C. Lascano - Animal Srmti'r t, !AT Pastures 
Prograi 

Dr. 1. M. Lenn - Plant Pathlw t. .;4 Pasturesi 

Program 
Dr. R. S, Bradley - Soil Mic:(,iiiit1 .'IAT 

Pastures Prny; ti 

Dr. J.M. Toledo - Pasture Agrnot di t and 
Coordinator, CI AT Pa stures 
Program 
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6 March Discussions at Carimagua Station with: 

Dr. R.R. 	 Vera - Animal S'iet skt, CIAT Pastures 
Proc ram 

Dr. C. Ser - Agr. Ecomist , (FIAI Pastures 
Prograw 

Dr. C. Lascano 	 - Aniial Sc iot i ,i, 'I1< Pastures 

Dr. d.M. Toledo - Pasture r(riomi . 'Ind 
Coordinator, C[AT F,. iures 
FoP at! 

Visit to "Altagrac ia" ranch; disruosionns with Dr. A. 
Jim~nez (owner). 

7 March 	 Travel by car Carci cgua-Vill ovkiuncio (Meta); on the
 
way visits to:
 

Guayabal 	" ranch
 
Las Margaritas " ranch 

" La s Lonnas ranch
 
El Vien to " ranch
 

8 March 	 Visit: Santa Rosa CIAT Substation; discussions with: 

Dr. J. Gonzilez - Agronomist, CIAT Rice Program
Ing. A. Diaz-Durhn - Superintendeat, CIAT Stations 

Opera t ons 
Dr. S. Sarkarung - Breeder, CIAT Rice Program 

Visit L.a L.ibertad ICA Rlesearch Station; discussions 
with: 

Ing. I. Torrez - Station Director, ICA 
Mr. E. Jim6nez - Regional Manager 
Dr. E. B. Owen - Director of Regional Agricultural 

Pesearch 
Dr. Perez 	 - Pasture Research
 
Ing. E. Andrade 	 - Rice Breeder 
Dr. D. Leal 	 - Rice Agronomist 

Travel by 	air Villavicencio-Palmira.
 

9 March 	 Travel by car CIAT (Palmira)-CiAT Quilichao Station 
(Cauca); discussions with: 

Ing. A. Diaz-Durin - Superintendent, CIAT Stations 
Operations

Dr. J.H. Cock - Coordinator, CIAT Cassava Program
Dr. R. Howeler - Soil Scientist, CIAT Cassava 

Program 

\



<AnexIV Page.16
 

'Dr J.W. Miles CIAT Pasures Program
-Breeder, 


-Agronomist
Dr. R. Schultze-Kraft 	 Germp ssm, CIAT
 
& " ' 	 Programi"O' C~"LasanoPastures 


CAnimalScientist, CIAT Pastures:___
 

or. J.M_. Toledo" 	 -Coordinator, CIATPastures
 

Dr. J.E. Ferguson - Agronomist, Seed 'Production, CIAT 
Pastures Program 

-Dr. S.P, Singh - Breeder, CIATBean Program q 

Travel by car CIAT Quilichao-Mondoio region,
 
ccompaned by Drs. J.H. Cock, R.i Howeler, and J.
 

Lynam,'.tovisit and 	discuss: ,'
 

- evaluation of mycorrhiza 
- regional trials 
- evaluation of fallow and fertilizers on, long-term 

fertility'
-erosion control
 

Return by car to CIAT-Palmira.
 

Drs. von der Pablen, Anthony, Gallegos, Ramalho, and Ochtrnan vis~ited'
 
the following institutions and officials in Corozal, Santa Marta, 
Popayari, and Ipiales:.
 

5 March Travel by air Cali-Corozal (Sucre).
 

S/ 	 Accompanied by Ois. J.H. Cock and R. Best,. Coordinator
 
and Utilization Scientist of CIAT's. Cassava Program,
 

* 	 . - ' dCassava natural drying plant, Mont~itas1 arm, of. 
the Betulia Farmers Association (APROBE)- and the 
pilot drying plantwith circulation bin dryer and 
solar collector.
 

Regional cassava variety trial, MontaAitas.
 

Cassava 	sowing date and harve,'1, time trial at
 

Commiercia cassava lots, Montaitas,' with improved 
technology, traditional technology, and traditional 
method of stake storage. ' . 

APROBE: 	Asociaci6n de Productores de Betulia.
''-

9 jJ. 
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- Stake storaqe trial, Albinia. 

- Regional cassava varity trial , Albania. 

- Cassavi natural dryincl plant , Albania. 

At above sites disc1s,;ions viith: 

Ing. C. Acosta 	 - Regional Di rect(r, ICA-' 
Ing. R. Perez 	 - Regional Director, DRI ± " 

Ing. E. Garcia 	 - District. Director, ICA 3/
Ing. 0. Med 	 -a Director, CEORA- /

-District 

Ing. B. Donado - ,-oordinator, Interinstitucional 
C:assava Proj.ct. Team, CECORA 

Mr. J. Ortega - M,,aqer, APROBE 
Mr. S.M. Erazo - t.naqer, APROAI.BAINIA 

Travel by 	 air Corozal-Santa Mart a (Magdalena). 

Panel team session in fveiiing. 

6 March 	 Travel by car Santa Marta-Mledia Luna, accompanied by 
Drs. J.H. Cock (Program Coordinator), C. Hershey
(Cassava Breeder), J.K. Lynam (Economist), J.C. Lozano
 
(Plant Pathologist), Ino. R. Laberry (Associate

Pa thol ogi st) , and I nq. J. A. Puente (Cassava Program
 
Operations on the Atlantic Coast), visit to:
 

- Breeding plots for cassava ecosyc .em ECZ-1.
 
- Regional trial.
 
- Long-term fertility trials.
 
- Producti an of virus-free materials.
 
- Ecological zones systems trial.
 
- Varietal distribution in the Media Luna area. 
- Natural drying plant. 

Return to 	 Santa Marta. 

Panel team session in evening. 

7 March 	 Travel by air Santa Marta-Popay6n (Cauca), accompanied 
by Ing. A. D!az-Dur n (Superintendent Stations 
Operations), Drs. A. van Schoonhoven (Bean Program 
Coordinator), S.P. Singh (Bean Breeder), M.
 

ICA: Instituto Colombiano Agropecuario. 
DRI: Desarroilo Rural Integrado.

CECORA: Central de Cooperativas de la Reforma Agraria.
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Pastor-Corrales (Bean Patholoqlist), C. Hershey (Cassava 
Breeder), and Ing. R. Rea.I'e, visit of ciAT Substation 
in Popayn. 

Travel by 	 air Popayn-Pasto (Narino). 

Panel team session in evening. 

8 March 	 Accempaniod by Drs. A. van Schoonhovei (Bec- Program 
Coordii -fr , J. Davis (Bean Breeder) , !. Poo l ey ([Bean 
Agronom, . , lng. Omar Guerrein (Actiongi rc tor of 
Station), Ing. N. Anqulo ( ICA Bean Breeder), Ing. L. 
Obando (ICA Bean Program), visit o bean tri al s at 
Obonuco Station. 

Accompanied by Drs. A. van Schoohoven, J. Wool"ey, D.
 
Pachico (Eco omist), and Ing. N. Antpol (ICA), visit of
 
on-farm trials (bush bean moocul ture) in Funes.
 

Travel by 	car Funes-Ipiales.
 

9 March 	 Continuation of visit to on-farH trial sites. 

Travel by 	air !piales-Cali.
 

10 March 	 Review Panel visit ICA headquarters at TibaitatA
 
(Bogota); discucsions with:
 

Dr. F. G6mez - General Manager, ICA 
Dr. E. Alarc6n - Director of Planning 
Dr. J. Navas - Deputy Director of Research 
Dr. M. Torregrossa - Director of Agronomy 
Dr. G. Manrique - Director of Animal Production 
Dr. J. Isaza - Director of Rural Development 
Ing. M. Brochero - Director of Agricultural 

Production 
Ing. R. Artunduaga - Director of Administration 
Ing. A. Ariza - Director, Fihaitata Station 

Return to 	CIAT in the afternoon.
 

11 March 1984
 

Panel session in morning.
 
Presentation by Mr. J. A. Cu6lar, Executive Officer of
 
Administration, CAT.
 

Panel session in afternoon.
 
Meeting External Management Review (EMR) and EPR Panels in
 

evening.
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12 March 1984
 

In-depth discussions and consul tatiorns with CIAT staff.
Report preparatiorn in evening. 

13 March 1984 

Report prepa'ation and consnltations with staff.
 
Panel session in evening.
 

14 March 1984
 

Panel se sior;c morning, afternoon, and evening.
Report epr ation. 

15 March 1984 

Report preparation and consultations with staff.Panel attended presertaLion ,i External Management Review to
 
CIAT.
 
Panel sesion in evening and report preparation. 

16 March 1984
 

Panel sessions in morning, afternoon, and evening.

Report preparation and consultations with staff.
 

17 March 1984
 

Panel 
session in mornino with Director of Crops Research,
Director of Resources Research and International Cooperation, and
 
four Cornodity Program Coordinators.
 

Report preparation.

Panel 
session in afternoon with Director of Crops Research,Director of Resources Research and International Cooperation,

arid Cassava Program Coordinator. 
Panel sessions in ifternoon arid evening. 

18 March 1984
 

Panel 
sessions in ,iorning, afternoon, and evening.

Dr. and Mrs. J.L. Nickel invite Panel 
for luncheon.
 
Report preparation.
 

0 
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19 March 1984
 

Report pr.paration and consul tations.
 
Panel sessions in afternoon and evening.
 

20 March 1984
 

Report preparation and consultations.
 
Panel sessions in aftenoon and evening.
 

21 March 19E>4
 

Report preparation and consultations.
 
Finalizing dradf repOrt.
 

22 -March 1984 

Draft rapu t to Executive Conmlittee, BoT.
 
Final cllicKing draft report.
 
Panel sessions with Exo(:utive Cowdittee in afternoon
 
and eveninj.
 
Finaliz ,g reporl.
 

23 March 1984
 

Finalizing repirt.
 
Presentation of [PR report by Panel Chairman to CIAT Executive
 
Committee, Management and Staff in early afternoon.
 
Final Panel session in afternoon.
 
Dinner at Dr. J.L. Nickel's residence in evening.
 

24 March 1984
 

Departure EPR Panel.
 

1\(64 



ANNEX V
 

REVIEW OF ACTIONS TAKEN BY CIAT THEON RECOMMENDATIONS 
OF THE 1977 QUiNJUENNIAl REVIE 

PART 	 A: ACTIONS RE: PRIACIPA. REC.iMNDATIONS AS PRESENTED 

ON PAES SO-K OF QQR REPORT 

1. 	stab_ijzt ion o Pr',]i
 

Recommernda t oi: 

That the Cnt ,r be given a period of stability and the 
opportunity M Kr uninterrupted progress. 

Action Tgake:
 

This recowmnd,,*ion was followud by the various elements inthe 	 Center and CGIAR Systri so that no major programchanges (ecept the elimination of the already small SwineNutrition Unit) were made 
until 
1982, 	when the financial crisis
in the MGIAR interrupted stability. 

2. 	 Forward Planninq 

Recommendd t ion: 

That 	the Center should not 
te asked to detail long-term

prescriptions for the separate programs.
 

Action Taken:
 

This recoi~mendatin was overtaken by the strongly 
 expressed
views of donors in 1978 that all Centers should developlong-range plans. Thus, during the 	 two-year period from
mid-1979 to mid-1981 
a long range plan, entitled "CIAT in the1980s" was developed. This included, in Chapter 5, long-term

strategies and projections for each program.
 

3. 	 Coordination of Rewional Survey Activities
 

Recommenda t ion:
 

That there be a po.,itive effort to integrate and classify

regional ecological, 
land-use and farming systems information.
 

Action Taken:
 

An Agro-ecosystem 
Unit has been established, which is
compiling data bases 
of such information for each program and
assists them in defining prioriLy agroecological regions.
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Contribution _____i1~ 

4- 4Recommendation:,. 

That'CIATdevelop aPiethod for monitoring its contribution to
tropical agriculturr-'11 

Action Taken:
 

This activity has been recognized as one of the pricipal

functiosof the economist in each commiodity team. ,Tbgethcfr,each year the .prograpeconomists prepare a status'report
 
(copies of the reports 
for the past twoyears incloded with
 
briefing informati . o 
the Board of Trustees.ita
 

"C The' summary ~of achievemients which make 'up' part of
information compiled for the EPR~ constitute4 the imost 'recent
contribution in this respect'. However, this 
is,a continuing


and~ taskwhicii will become greater a'sC'A tchnology
reaches, 'farjers in'more countries. Therefore,' itAwill be 
essential to enlist1 local assistance invarious countries. The.
studies or. bean,. technology adoption in Costa Rica land
Guatenvila, conducted~by local university students' )nder the' 



supervision:'of the Bean Program economist,. is 
a method which
 
will probably be 'used more in the future.
 

5. Training'of Trainees 
 4fan
 

Recommendation: ~,~'. ~',K 

That 'a substantal part of..he, curscprogram be devoted to 
'methods for te.the echnl i wich the arestudents'A ':learnlng. m ' n 

~~ .4~ Action Taken:1 '',' '4444 4 

No forml elemVent on this subJect has, been added to the
 
courses, but, the goal has been 'effectively achieved,
integral component''of each' courseis' an element on visua~l 

An 
aidspreparation and use and other'communication skills. In 

.~, r. ~.-- additionj large amo6unts of training~materials have been
developed. - Als',,; individuals responsible .for~ conducting 

' 

training~ courses.~in their home countries have''been given
special trai'nin~g-.in course planning and 6rgan'ization. The
result isthat many (and1 those we consider clear'ly the' best) of 

44- ' the growing number of in-country courses.'on beans, cassava,
* rice and tropical' pastures are'conducted .by CAT alumni, 'with'':

' 

heavy use of' 'CIAT4 ~teaching materials;. Coimmuni cation4 
specialists from several countries-have also been given special
trai'ning inthe de~eeGopme~nt and use of audlotutorial materials. 

1k4 

http:trai'nin~g-.in
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6. Training for Seed Production 

Recommendation: 

That training in the terhnolory of multiplication and
distribution of clean seed should h.e a high priority in CIAT 
p)roy rara. 

Action Taken: 

This is the pr ncipal furLion of the Seed Unit. 
7. of SAii [nhaustii from Low lhput Cro)pin 

Reconmenda Li Or: 

That nutrient balance studies for minerals be conducted to
monitor CIAT recomerndations for low-input cropping systems
i ri fertil e soils. 

Action Taken: 

Shortly after the last QQR two Soil Scientists were added to
the Tropica l Pastures Prograir (onr i Colombia one inu and 
Brazil) with the task of determriring the nutrienit requirements
of the new pastures o larios and Cerrado soils and
establishment of afipripriati, fertilizer levels for initial
establishment and mainienarct . One of these was subsequently
lost--in the 1983 ffalbaci cots--but the work cntiinues and 
very useful information un this subiject has been developed. 

In the case of Cassava udc ro and micro nutrient requi rements 
have been established and deficieny rymptoms identified.
Also, long-term experiments ,ore initiated in 1977 to monitor
the fertility 
status of soils with various fertilizer practices.

These continue. This will also he one of the chief
responsibilities of the awionowist we ope, to place in the Asia 
Cassava Prugram. 

In the cas,, of beans, screening methodolqgy his bWen 
developed to iderntify ouritypes whrich intrinsically require lessphosphoruis--ds oPiipsed 
 tl( those which are merely more
efficient in extrai tim; it from the soil. 

8. Improvemen. if S il CisprvIin Procedures 

Recommenda Li On: 

That higher priority be givenr by CIAT to the incorporation of
well known soil conservation teciriques into all its farming
activities.
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V 

~The specific reconuendati onA riehatedt AT_ n 
sec'ial ly .fl h~e moresusttos f 'Ppa'an. Y"sown' hil1ly ~ulca n Well sfrmIrg

4conseti1~i Pr ptcsweeptii'laewhn these farmsi~\were 'devlop~ed' and have'be b 

Whlesol
onertip~esa'ch did not 
form part of, the
0 4~'paneI 's recommiendationsi t'is appropriate to polpnt~out 4thatmodest efforts ihve also b'een miiade in this field. Over the4past e a yer eonfarm soils research at Mcidomo hastested ~various living mnulches and other agronomi c practices 4to 
0 

--reduce, erosi on inca'ssava,'plantings intht' hilly area. 
~A "major effort has also been made inthe Tropical PasturesProgram to develop new pasture establili-nment technology which
~4i1 minimiize soil ditrbne
 

~ increased Germplasm Coll ctio nBa
 

4,; Recoimiendation:,
 

The 'arlIy engagement,-of~an experienced plant~col lector 
aa 44tei4
orry 
mmer of 4th6 bean team~'ard that a third breeder~f44:' be appoinited to,~ ths.tam'bfr,980 i'norder to work on 4rltdspecies., 

Action Taken: . ~ '.~4 ~ 44' 4 

§The recovmendation 4on bean col Icting has' been. amply-;' j~followed. Usin'temporarily.,hlred collectors, and with 4support-4""4'
 
44 44from ,th'e I BPGR to cover, much of 4the' cos~ts of the,4exeiin-epc~l 4
those ,l ncurred by the cooperatingTh 

4 

444.4 nationl ..programhs--the following. collecting ~trips h'v
4 en "i " 

carried out;-with~dire t aveIAeen 
Portugal,~ Mxico,4 Guatemala, 4Peru, .4Brazil. in'addition CIhas received material 4 fromi IBPGR mission'si'in Zambi, CaaiAT',4 4~4ICamer'oon and otter countries'.''lwi 

The Phaseolus species collection increased to 32532 accessions 4 
4 4 '~ by Iecember 1982:'fro'm 12896; in~4December 1976.'1 In~-the 44 444
4 existing clletin489% of the'accessions are P.i/.garis,'7 2%.4
P. luriatus (I ima beans) 3.3%cP. cccineus44 (Fuinne beans), 444 4;444;a4nd 6U5rT. acttfls (tpar-bea- 3F inaddition4 about 1004 -' 

4
A 

44 accessions Ot WJTIdPhaseilbs speciles have been' added4 to the 
--

44 

~ '""4 

collection.' 

44 

A third Senior Staff bean , breeder was a~dded in 1978. 
4H4Iowever, only a small. portion of his tie'is dedicated 4to 

4'44"'4 related species. Good 4progress Wid'ret edseie 
asbe
 
444, made with interspeciffc crosses through a collabortv oeto,4 ratiei'pojec 

44 44444 
0 
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with the University or Gembloux, combinin9 basic research at 
the University with field work at CIAT carried out by Belgian, 
FAO Associate Experts. 

10. 	 Provision of Greuuhnises
 

Recommenda t i n: 

Thct torv.ard Fiov sions for additional greenhouses be reviewed 
to i) vi'olnsure the pr ofr: 

a. 	 A qreeirhousr with full containment facilities for insects 
onud di:,eabes.
 

t'j'eihoos hifcedinrib. 	 A tor pturtf'10gIHle work. 

c. 	 A g,',:1 e r i open fi ation work in beans and 
foriage lipyurwn 

Action TaLen:
 

The plars wir revised and a spet ial post-quarantine 
phytosani Liry q1,agnhci, dnd headhoose were added to the 
Genetic Res urce5 Unit. In addition 3 new glasshouses and 
eight growtlh rooms wer> 0d1d to the ylasshouse/headhouse
complex to :i: fo r th, reeds desc'ried above, along with 
others.
 

11. 	 Ariral Health Studies i5n the Beef Program 

Recommenda tion:
 

The retention of sufficient scientists in animal health within
 
the Beef Production Program in order that research work of 
immediate relevance to the health of herds on improved 
savarras be irdortiken. 

Action Taken:
 

This 	is ore recommendation which has not been followed. With 
growing evidence that poor nutrition rather than animal 
diseases represented the key constraint to improved livestock 
production in acid, infertile frontier lands of Latin Arerica, 
the CIAT ,ianagen t and Program Committee of the Board 
recommended an inicrcaned (:oncentrati on n the development of 
improved pat ur for this region. This was thoroughly 
debated and aqrpe& upin by the Board of Trustees. As a 
resul t the l)irIip ni W ',reitIIIed the Tropi cal castur-es Prograir
and senior ,i~ff po,i tions real l oca ted to hest cover the most 
important f ield, ot reiearch related to Lhis new focus. One of 
the resul ts on this action was the reduction of senior staff 
animal health position from 2 to I in 1978. 
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Later, when it was necessary to reduce thp riher of seni;or 
staff in the Center to adjust to a reduced level uf ftuding 
anticipated for 1983, the remaining animal halth Is Lion was 
one of the casud1ties. This was beause--for the reasons 
given above--it was considered to be a lower liiiity adrea of 

activity. While the Senior staff poSI1011 wid elimIinated, the 
section was riot closed down. nor pr()lps ina'' iniaras 
remain within the program, alori with cidequ, labor '1ory 
facilities. Two of these profenoal's et(,lafter the health of 
the test herds and monit'or the animal di ease situation. 



*~
~

~
4

~ 
) 

-w~ ~ ~ 
l 

4
)~ 

C
U

0
0
L

~
 

X
 
C

 
I 

>
 

~ 
' 0

L
~ 

4
)
i
>
 

.-
Q

 ' 
;.; 

0 

1
3

 

-
4
 

) 
-' 

'"
C

a
 4) 

J
 

0
 

*
c
 

0
.
0
 

4 

w
*
 

0)4. 
0.> 

uO
 
'*

a
 

o
c
 

*0
, 

O
>
1
1
.
 

C
C

~0
 

~ 
c
c
i
.
L
 

a
>

 
>

.a
~

 
>
)
4>

 
C

C
 

M
e
j
tU0 " 

4
-

l
-
4
 

a
W
.
~
W
 

C
 

C
~

~
**C

-
W

 
3
0
 

0
 

1
.0

 
1
. 

0
f

) 
>

0
)w

 

.
C
L
 

0
 

U
*
 a
,0

 

0
 

4
 

W
 

'4
1
~

~
'-

Q
-
-

u 

O
' 'U

u
 

)
 

>
 

cm
 

C
C

 
c0

T
 

M
' I
D
0
 

3
:<

 
>1

0
1
 

a 

u 

C
C
 

m
4-w 

ad 

4
)
4
 

W
I

0
0
 

C
 I

V
 a 

.= 

C
 

C
 

C
-

'* "'G
IJ 

c 
1
4
 

C
Y

9
-

4-
= 

'
j
w
.
 

C
,
,
 

C
 

4
) 

a
, 

0
 

u
 

L
)
 

a 0
1
 

4
-(
J
 

a
.
u
 1

) 

U
4
 

* 

.-

I
4
 

1
. 

Ii 
O

 

* 
~ 

b
.t 

'-.4
)~

~
Q

 

0
 
Iu

 

M
.

4
:0

 

&
-

0
4
 

4
.-l

-. 

-. 

Q
 

-
)0 

~O
L

 
T

; 

cl+
 

,a
"

I 
P

 
-

4
'4

a
 

U
 

f 

w
 

0
 

C
 

) 
4
 

0
 

4 

cf 
C

: 
0
 

C
L

 

t'i)' 
C

L
 

I, 

N
 

t 
u 

h
-

-' 
~ 

~ 
4


1
-0

 

0
.~

 
t 

4
0
 

-



10 
E

 

O
D

 0 
W

12j
0
 

cm
"-' 

C
;a

C
 

~
~

~
~

~
 

1 
4 

l 

.C
I 

Z
<17 

0,' 
U

 
C

7 +1 U
 

'
0 

~~~~~.
r'w

-,
,3-. 

0
 

0
J
4
i4

 
-rA

 
U

 
L

S 

31 C
~ 

6 
w

A
. 

U
f 1-0 

.C
 

.C
 ~ 

S
.' 

,4 C
U

C
Si 

O
 

. 

L
., 

'~,~U
C

0-L
 

*, 
C

A
 c 

M
 

o 

(4 
4A

,5o44 

<
 

m
U

0IA
 

V
 

.3 
0.I 

0
30 

44 
'C

 
5. 

3
0

+1 
I (v 

04Q
',w.1

4 
w

.
C

, 
0* 
-~ 

S.4J. 
nA

 

0C
44'0.0 42440 

"'m
 

In"'<
' 

.*
-

W
4-

C
J
 

0. 
uC

 
0 

".-c 

>
'L

2 

~ 
W

0 

E
3 

' 
41 

4-4 

. 

.

W
-0

 
C

O
 Q

) 

U
 

43 
S.Z

C
.3 

C
L

.-
O

W
C

: 

I4 
=

 
, 

m
 

0, 
C

O
m
3
 

4
3
u

'.0
 

0
C

C
 

54 

~ 
D

4.. 
C

 

U
. .SI 

U
S

.. 
w

l 

340 
-tIA

 
4 

a
-0

 

Q
 

w
S

.' 

'~-'cz 

~
',.. 

0 

V
'U

 

*-44 
m

 
a 

5:34 
0-0

5
.1

3
 

5343. 

.U
4
4
 

0
4

 

-4
Q

O
,4t 

(
T

i-" 
0. 

0) 

'I0
U

 4l 

v
C

."S
 0S

IA
4

5
 

.04 
S-

Q
)' 

10 
0 

.0
S 

0 
w

 
cu 

w
U

4, 

.0 
4-

',-07. 
-' 

-C
 

4 
4"~~ 

0) 
U

P
. 

O
 

~
.UC

A
 w

O
 > 

4 
C

43.0' 

4
3C

.- ~ 
" 

'U
 

1
4
 

4 
. 

4
0
 

m
35

-
" 

' 
' 

4440 
* 

00 
u3 

~
~

S
A

 
>~

4cI'
4
3
 

4
4

. 
-c 

.. 
,.,
 

A
C

 
434 0 

C
 

0.-.-
'
 

a)05 a 
~ 

. 
V

1 
C

L
-4 

ra 
w

l 
4 

ii.I--
w

-
1
 

-4431 
*-


R
4~

'U
 

0. ". 
--

a 
' 

C

 

aU
C

 
"

3
0

 
u 

ai-) 
0'Ia)


>
0-.u 

-
0 

u
 
0

U
 

-
L

 
C

l 
~ 

'W
O

 
.C

 
U

''

J 

a 
00 

43 
43: 

0 

a3U

.' 
IC

.- a)3 
0

w

 

4'f'''-i',-'--'-~ 
.. 

W
IA

, 
C

O
 

3 

4-3 

S.0 4.0 

11 
00 

*.'5

C
:-4

 
w

 
4'4

X
iC

 

4
--

44 
IA

+
j, 

407 
-0 

0W
 

,-
1 

w
,

M
=5 

'0 

434 
41A

 
S, 

S 

&
-

~ 
uC

'
40.4. 

U
I4 

' 
43 

IA
3

r'
-''4-',-

41 
44,.43-

~~i~~~F44
~ 

~ 
4 

C
-U

J.) 
--

-
F 

u 
U

C
~~, 

5 

Y
' 

'"''i ~ 
-

'4
4

'4
-4

 
'-

-140U
FO

s'~
0

--
3* 

-
-

-
--

-
4~ 

. 
C

 
J 

-
~

0' 
, 

.
~ 

4-
j 

' 
' 

-
-

-
-

-
-

-
'-

K
-'V

 
V

 
' 

~Q
 

'4-
~ 

' 
'"f~4r~ 

9'"-C
41'~-s-

4
" 

cm
--

-
--

-
-

-' 
-

-
-

-
'''' 

j 
-

' -
'~--~4 

'4 


'4'~ 
~ 

~ '-'4-' 
~ 

4 
-

A
~~~

~ 
~ 

'"''-'j4'"~ 
~ 

' 
'" 

-
rA

 
W

 

-
-

-
-

-
'l 

-
a' 

0 
U

 
10 

-5 

41 

4 



A
-, 

A
<

" 
A

t.O
A

 
<3C

A
 

0 
kn 

4
0
0
 

L
-'C

I
{ 

4
-

1
1
1
 

4
1
 

w
4
 

033~J 
A

c 
; 

~ 
a 

) 
cu 
-

~ 
430.3 

.
w

 
'~

'4
.i~

4
-. 

0. 
0~C

0 
4
.
 
0
-
0
 '
I
n
 

4 
0i0 

1 
3 

4 
J 

~ 
3-

3
3
J
 

' 
3-0 

O
 

0iU
11V

"V
 

~ n 
A

 

>
j
4 u

n
0
 

0
l
 

,
.
 

1
 
0
 
3
 

"m
.! 

U
r' 

* 
" 

r/l
n 

C
''i2P

 
0-

U
 

.
0 

0 
4 

/
 

0.~1.4
 

"'-
'~

 
~ 

0 

0
3

0
1

1
 m

 
. 244-., '3

-
0 

i
i
 

3-'130. a'j0i'0
0
 

0 
:. ,-..l 

0 
.'o0 

. 

0
3
 

3t, 
w

0.3000 
' 

elfi 
co 

0
3

~ 
C

D
A

 ~ 
~ 

' 
4-coC

 
C

 4 

.U
4'

4
. 

4
.1

3
. 
i 

-
r
-
A-3'

3. 
i
0
.
.

3 
L

00 
04 

03 
u 

Q
. 

5,--'. 
/3

0
. 

U
' 

.
. 

i
.
0
 

SU
 0. 

211-
. 

n
3

0 
n 

U
0
 

1 
3 

>3L 
""L

A
 

0I 
.i 

4
.1

C
) 

rA
 

a
)~

' 
-	

a
' 

s 
1

c 
' 

0n 
C

. 
0

0
 

.0.2 
0 

>
l' 

L
A

 
-0 

4
-U

 4
2 

C
D
 

> 
o
~
~
 

'00L
'-'13. 

0. 	
m

.i~ 
w
 

o 
! 

>
id

; 
L

 


0
'
.
 



.
3
w
 



0
 



3
 
.
0
 
C
 

.


w
.
0
 
	

3
1
 



a
'
-

t
'
 

C
C
I
 

C
L

 
c
1
 

-
x
 

'
I
.
 



C
 

m
3
o
1
1
 

c<
 

C
I 

1
-
*
W
D
0

A
 

-
,
 

'
C
 

U
 
	

0
.
0



3
1
3
1
 



7
'.
 

3
3
)
~
Q
)


 

C
L
.
 
	

i
3
o
.
 

~ 
u
-
02
~
'
C

'
3
'
.
.
3


 

I
'
.
~
~
~
Q
 



"
1
	
 

w
i
'
0
~
*



~u
:
~
 
5
 

:
 

.
0
 

3
-

,
 

cw
 1

. 

A

<
'~

~
~

~
~

4
.3

~
~

i 
'
3
 

'
 
'
 

3
 

3
 
3



-
4
4
 
.
 

n
 
0



~
>

 	

o
 

I 

0
 
.
 

0
 

'
 

1
 
1
 



i
 

.
 

.
'
 



'
3
 
>0
3
 
3
u
'
'
.
A
 
	

r
 
3
 
0
 
0
 

1
.



1
 

"
 
n
 

.
-

-
3
 

<
<
<
A
~



~~~~ 
'
 ~ ~

0
,
3
'
3
.

~~ 
~ 	

3
 

-
'
 

6
 



.


 

c
i
d
i
l
 



0
3
4


 

0
3
 .
 

.
 

U
 '
 

o
 

n
0
 
	

.



0
 
3
 
	

7
 
.
 

.
C
0


 

"
0
~
~
~
 

'
0
 
4
 
3
 
1
<
0
 

.



C
 



U
~
 

~ 
0
 

-
~
3
-
-
3
4
4
 

0
0
 

3
 
C
.
'
 

C
n
0
.
 

'
-

,
3

m
 

3
.
 

C
,
 

0
C

0
 
i
n
 



r 
0
3
 

C
0
.
 

4
' 

4
1
n
.
3
 

g
0

0
0
.
 
I
A
 



'
0
 

0
 



U
3
1
 

0
3
6


 

C
0
 



'
C
'
 

E
0
'
 

4
 



1



'
C
L
0
 

C
 



E
 

0
 

0


 

u
~

 
-

3
-
:
 

'
0
0
 

a. 
C
C


 

0
3
3
 



4
4
W
r
 



0
3


 

C
3
O
D
 



'
u
s



E
 

0
 



'
3
 



4


 

'
0
~
 

o



0
3
 



~ ~ 
0
 

m
-



A
"
u
 



0
 

i
i
 



4
 

4
-

0
 
0
 

3
-
.L

:
A
"
 

'
3
'

' 

'
 

0
.
'
.
 



0
 

0
3
3
 



0
.
C


 

3
~
 
	

=
D

~
. 

W
-
O

<
0
 

*
 



A
 



0 
a
)
i
 

In
 

0
=

0
0
3
 



.
0
7
0
 
	

0
 

0
 

'
 

) 

'
-
3



0
.
c
:
a


 

N
3
 



u
.
00 	


0
A
-

: 

M
'
 

'
.
-

-
-

-


-
-

-
A
3
A
 '

*
*


 

'~~>
'
 

'
 

'
 

'
'
A
A
-
)
4
~
 

I
 



'
3
A
<
<


 

A
 

l
'
'
u
 

C
L
-
.
A
a
 

V
) 
4
.
)
'
'
 

*
<
 

"
 

'
 

, 

A
C
A
>
 

L
-
-
A
 



>
,
 ~
'
3
-
3
A
'
4
<
'
 



0
<
.
'
-
A
A
 



'
A
-
A
t
o
<
A



<



A
 .
~
'
 
'~
<
 "
 
'
 A
3"-

.'
 
'~
<
 
	

5
 

~ 
~ 

3
-
3
-'
-
-

~ 
'
 
A
A
*
 

'
 
<
 9
 

4
 3
-
L
O
 

3
 



~~Wi. 

00 0
--

> 
3c 

8 
L

-1. 
04 

u04 
0 

II 
T

aW
-*,

o 
' 

.2C
;i 

.1U
. 

a 
-

"r-'I --
(U

. 

~~~ 
s
-'-

G
s
s
1
. C

W
 

~ 
' a)C

.. 

l).1 
r... E

f 
' 

~ ~ ' 
iI 

aC
 

~~~ 
.. i-

ciW
 

0
 

' 
4 1 

74 
0 

l J 
L 

' O
 

C
 

, 
1 

C
 

2 7 
r.-I.J 

,' . 
O

 a.2j 
I_1 * 

:C
J-

~ 
I. 

C" 
__ 

U
.M~ 

m
 

m
l04u.a 

U
 

.. 
1 

i~
 

0
-.-4

 
4 

r 
II 

, 
W

 
I.0 

(1 
W

 
L

) 
41 

c.0 
c 

. 
4
C

I 
au

 ~~~~r 
4-'W

 

I'o 
C

) 
0 

01
4

1 
.1 

0-D
V

 
O

 
I 

C
 

WJ
--

4
 

1 
W

 

:Q
 

0,0 
vcx 

44 
4--tW

+jC
,.w

 

u-
I-

ed, 
-

4-
*
0
~

 
4 0 

u 
"-L

0 

U
 

m
 

I 

C
i
 

-0 
4 

1
O

 
W

 
C

0
)
E
 

U
 

-
U
"
 



1-4 
0 

Q
 

01 

J
 

0
 -~

J
 
u
4
 

C
 

W
 

0
'1

 
i 

0
1
0
0
1
 

-M
 

C
X

 Ic 

U
 

S.a-s 
0.4 

X
 

I

a 
C

L
 

4
1
 

' 

.0 

+10 
C

 
4
-4

 

I: 
ci 

M
 C

L
 

V
)a
m
4
 

011 

a 
-4 

j 
In 



ol 
u 

v1 o 
4 

-~
~

~
a
 

-u
-~

 

~C . r

4s-* 

lo 

U
 

' 

w
, 

0
~

C
 

o> 
M

 
4-

a 
f

0
0
 

a
)-4

 
4
-

t.0
 

0
 

w
 

a
, 

c 
C

 
.o

3
 

Z
,J 

s.. -
.>

, 
ID

 
U

 

w
 

C
i~

 

-a
 

mo
-

C
C

n
 

7 

C
l 

c-

(D
 C

I. 

-

4
-L

 (U
 

C
 

x
~

v
U

~ 
~ L
 

L
A~ 

:i C
, p 

> 

4 

i 
o-j 

-j 
W

u
 

U-
4
 --

t 

L
~L

 
Q

) Q
) 

' 
~

. 
. 

q
c
 

m
 w

 
* 

U
-
_
o
0
 

-
~

 
. 

v
 

-
~ 

-

-

L
4
 

* 

L
 

1 

n
 
0
 

-

7
,rJ

I 

-C
7
 

~'C
 

' 

IZ
 u

u
 

-p
-

u
 

-

M
 

U
:. 

tj~
-C

C
) 

-
-

-
--

-
-

--
-

-
--

-
-

r-
Q

 

. 
~ U G

 
~ 

-
o
0
~

0
 . 

-c
-

~ 
?
 

~'mu
o
 

-
C

L
-m

0
 

' 
N

 ~ 
I 

U
 

-

0
 

4 

~ 
U

 
-a

 

a .. 
N

a
)-

, 

-n
 

. 

-U
4
.4

 
-

~ 
~ 

. 
--

C
 

~ 
w

<
~

~
---w

~
~

-
0
 

4
 

9
 

L
 

U
 

.. 
I 

p 
-

-E
a
, 

-
rn

-
c
 

-
0
I 

C
 

u
I 

--
s 1

-1
1 

L
 -i 

.. 

-j 

c0
 

~ 
' 

1
0
) 

"
0
 

.0
 

C
R

 

L
 

0n
 . 

-. 
j~

~
 

~
~~~~

2
 ~ 

0
 

1
~

-
-l 

-4
L
..J

~
~

1
71

0
 

-

C
O

 ~ ~ 
~, 

~
0

~
 

~
4

l 

-'O
 

41
 

U
 ~ 4

C
 

L
 

U
 

a
C

;-
~ 

0
 ~ 

-

0
r 

4
). 

1
7

 r)
0
-n

. 

o
 

-
w

 
a
 . -

'
~~~o

-
1
 

n
1
 

. 
, 

m
,1

 

f ' 



6 	
4-C

~~4-4 
0

104 

~4~z*..L4jG
 

0.
u 	

U
' 

*
4
4
~
~
~
~
 
	

'4
3
A

' 
*
 

0
'
~
+'
 

Q
 

0, 	
u
C
 

c w
 

C
..4

.."
w

 
c 

> 
r
4
4
,A

C
G

 
0
~

 
4 

0 
4 

I.
c., 

1 	
6 

L
-u

'..]'. 
0 

uC
W

, 0, 	
'C

gL
 

.
.
 

.
.



cu 
a) 

0
 

C
 

'4
0
 

0 
'1Z

G
 

G
 

3:' 
'U

. U
U

C
-b~, 

0 
x 

00 
a) 0 

G
A

 
Q

 je 
A

 
.04L

 
-U

' U
 

0 
IA

 
1

. 
L

-
IL

I..
G

 

m
-

L
 

a) Is. 
C

: 10~ 
N

C
 

m

 

In~l 
0 

G
A

 

'a. 

rA
G

c 
A

:) 
I-E

nI 

41 
'D

 
G

 
c'W

~
O

 
0.1 	

II 
IV

'. 

a 
0, 

991 
1) .	 

C
 

G
A

 
ul -0 

4 

I~-	
m

;, 
U

I-
I 

~ 
L

 
A

 
I 

L
 

> 
~ 

Q
G

A
J 

w
~ 

1 C
) 

IA
AI, 

m
 

a 
C

3Q
 

Q
 

U
 

0 	
U

4-
A

~.O
 

InI 
A

 
G

 
U

4 

-4W
""' 	

u 
r.G

A
 

C
1. 

C
.V

C
 

C
L

 
A

;.IG
G

 

14' 
o" 

Ill M
444 

.0 
M

~
 

0I 
G

A
J 

(V
 

I-G
A

 
44 

u 
M

-0 
Q

) 
W

Au 
SC

 
" 

--
. ~ 

, 
N

 


41 
2

 
G

A
' 

.34443 
V

 
--.	 

0
C

 
c 

V
.A

1~ w
 	

o
..u

,>, 
:W

 

L
, 	

L
-

C
AV
 

1-0 
C

:A
0
4
1
 

U
>

 
-c 

4(4 
1

.A
, 	

U
~

 
4 

C
._

 
0, 

.. In4 
. 

I 
a 

-
I. 

1.4 
G

A
 

A
4

4
.4

'C 4' 
c7,. 

U
 

C
1
,0

1
. 

-0
.C

 
:2IA

 
L

C
1 

IL
I;'W

'E
O

 
A

 
k~4'~. 

r0114 
. 

1. 
L

,-'4
IA

C
G

 
4-

M
 

:1. 
a .0

 
I-.A

C
c','A

 
A

1G
 

I4' 
14.1 	

I-
, 

m
~ 

* 
.4 

0o
 

G
A

, 
G

A
 C

,, G
A

 0, 
c4 

L
 

'44 	
0.) 

In 
4 

aj 
/4

444' 
-Z

 	
V

44A
41 

0ns 
nj S- 

C
 a 

V
0m

a) 
IV

 44 
W

 
1 

tL
 

C
 

m
 

-0 
, 

C
 

e4 
U

'. 
1 

0 
.,4 

4 

s1b-	
L

 
"a+G

ai 
L

 
:4

>
 

O
 

M
1 -,.1 -'G

 
1

4
a4 M

10 
.0 

a)4~ 
U

 
> 

0--
_ 

.. 
" 

0.G
A

, 
0 

UC
. 

i 
IA

 
1

~~cu34j 
-' 

0 
C

I 
l 

L
 

G
A

 
L

-
1 

1
1

 
-'N

C
'Q

 
U


5 

IL4. 
I0

0
 

44 
L

 
u

-
c 

C
0 IL

 

44.-' 
., 

G
A

 
U

W
 

A
W

C
A

0
T

 
G

 
O

W
 

1C
 

A
~U

4
. 

~CC 
4 

J 

M
.0 	

'n
 

L
IU

 
> 

*C
 

44 
A

G
A

1.'~~C
 

"'4 	
m

.C
 c0 

1."0.n
 	

G
A

.n
C

" 

'01'-'. 
-

.L
 -

.-
4
WT

C
I 

0 
5 

C
0

 
1

4
J~u

" 
"I' 

14.0 :141 
m

 
w

 
=V

 
L

" 
4 

;I4.4';444,44j"~~~~~'U
1 

~ 
~ 

' 
C

 
4I4-

C
 

G
 

O
 ~ 

.I/'U
U

 

0~~ 	
3' 

'-"4 
M

-w
~1

a. 
T

; 
In,,
L

. 10, 
n 

4
l 

C
A

C
0. 

a,... 
w

 
",, ~ 

In1 0.4'4,4 
C

L
 j~ 

,
-

' 
-. 

a) 
4 

n14L
 

.1 
G

A
I 

C
 

L
W

C
~ 

U
 

l 
a"V

 

L
. 

0* 
C

caA
O

 
V

 
"' 

SG
A

C
 

I 
(V

 1;"-' 
U

C
L

. 
41'C

 
4

A
. 

A
 

U
 

-'" 4
>

4
0
 

''4
-

''4 
1m

 
M

r:A
 

-S 
>4 17) 

'0 
E

 

"43.1 
", 

'-' 
' " 

-
4'4, 

M
,' 

V
'4 P 

0 
-

a4=4L-
-

" 
-N

. 
4,'U

'u
100301 

C
 

) 
Z

 
'a) 

'44 

M
~' 

03
II1 

IN
~ 	

4
4
 

1
4

~
'4

4
'4

4
4

,4
.4

4
4

4
4

4
,rC

., 
4
 

~ 
~ 

" 
I

4~C
 

1
4
4
 

-
' 

4	 
In,-'4' 



u
 

a
'' 

D
"

, 
o 

zo
;O

 
-i ay 

o
.u

 
au

, 
a
) 0z

m
. m

C
s 

,+L
 or + , 

C
-

0, 
o 

a 
-

aj 
m

*O" 
*J 

u C
 O

 

**o 
a 

r.. 

C
 

iLq). 

0
r-

o.IJ -*-M
u

 

U
=

:n104 

C
 

r 

, 

g 

0*.
L
~

~
~

' 

pn 

0. 
a) 

IO
javs

o 

>0 

w
 

a) 
, 

C
O

, 

0
 

m
 a) 

M
Ow

--'
-

a)~0a) 4. 

-
aj 

IL
 

uaC
 

U
-C

 

C
 

-L
 

1' 
cL

 
0 

u 

-

0 

C
: W

 
o

-* 
m

a
 

L
-o 

S-w
v, 

0. 

u in 
k

-!; 
0

in
 

'I. l' 
v'2 
t~ 

,1
,4 

0
.n

 

M
 

-
.,, 

'T
 

-o. 
, 

C
i u 

I,Z
n 

.O
 0i 

10 

4-

Q
 

-o 

-o 

.' 
0

U
C

 
0, 

D
~1. 

Q
. 

C
.-+1 

-u01. 

-o 
'i

C
c 

'. 

''I 
t -

O
 

0C
L-

~50. 
n 

o
.,n

 
-

1 . p 
%

, 
' 

-,M
 0 

'o 
o 

, 

0L
c)n

 
1. 

in 
1

.0
0

 

I 

C
U

0 
C

'U
 

00.. 

'' 
4 0 D

'
J
Ir,: 

0
1

t 
-C

 
-o

 

4
:.. 

4
-

o 
0
 

LU
L 

~L
.

n 
. 

L
 

'1
o

 0. 

-
~~ 

~ 
&

 
04'1 

r 
uo4 

n 
1 

"
~

 

t4--V
 

Z
5
0
 

~ 
4 

o 

w
1
 o 

1
Ilu~

 

oo 

r 
I 

w
 

-

> 

~ 
4~ 

~ 
'"' 

~
~

 -

q -z-

I 
~ 

' 1 

--
V

 ' 



0&
 

0 

u 

~3)VA
4I 

C
 

J cj 
E

 
i 

4 1. 

0
 

0 
: 

r 

M
C

,43 
. 

-C
4 

031 
r-

4) 
U

 
... 

. 
*-.~ 

U
; 

4
.L

.-
M

-. 
M

l,, 
=43 

P
M

 
0, 

C
.) 

im
0~-

43* o 
5 

L
l 	

C
'0 

4
-) 

C
) 

44 
L03 

W
 

4,1*
iU

 
r3 0

'. 
4-~4
~-

0 
041 

C
. 

. 
4
3
 

. 
30oC

 
a 

.0 
4''*4 

C
' 

.1 
C

~
 

IC
 

C
0 '-J

. 
44 

.C
 

3
3

 
C

C
 

aL
 

u
c
uc 

0.M
 

-
O

 
3

4..' 
8 

1, 
~ 

'"0' 
V

'E
 

. 
0

0 
01 

u
 

a 
0-

c
a
 

al 
0.L 

jo 
u

0.14 
-

~ 
~ 

0 
-,-, 

';** 
0
 

2
. 

a
-

=
3
 

M
D

.' 
2
'.. 

L
343 

c
m

O
.

4
3
'

'<
0 

0
 

3
 

0
 

4
 

4 
C

. 
0
 


=
,L

.-~ 
a 

~ 
L

-
10 

.
 

0 
43 

o 
-


V
') > 

m
 

-M
w

C
L

0
W

U
 

V
 

'
 

0+
J.-

a) 
C

L
 

. 
'as,-

r0
* 	

C
 

i 

-~
 	

a,3 
S

 

3
0 

3-4i~
l43 

0 

_
 

-	
F


-~

" 
q430 

c,~i 
d?4
 

m
 

0 
'L

.,3 Z
S 

L

 

u 
4
4
 

a 
C

 
'.0..'.

ci 'a 
a o-..-

I-
9X

 
o 

u
 

C
3.~ 

0
-1

 
V

4 
0' 

(U
 

M
 

0.
4 

0
..-

M
-4

3 +4
3
m

 
4
-	

0
C

) (U
 	

0
J
 

C
 

(U
 

U
 ~ 


0a' 
'A

44.U
 

4
J
 


3	 
p
-

' 

.51"-' 
P

*~
34N

 
" 

4
4
a
 

r 
u 

0 

Ip 
t. 

"0i..U
 

.44 
E

'" 

0. 0.. 
p
.-.

*,p * 
..1 02 

c 	
o~ 

-C


cup 
C

 
4 

-"" 

0~ 	
p" 

p' 
-l 

p 
A

,. 



ANNEX VI
 

GLOSSARY OF ACRONYMS
 

AVRDC 	 Asian Vegetable Research Development Center 

CATIE 	 Centro Agronomico Tropical de Investiqaci~n y
 
Enseanza
 

CDA 	 Corporation for Development in Africa 

CGIAR 
 Consultative Group on Intornational Aqricultural 
Research 

CIAT 	 Centro Internacional de A;ricultura Tropical
 

CIDA Canadian International DeveIopment 
 Agency
 

CIMMYT Centro 
 Internaci oal de Mejoramionto de Maiz y Trigo 

CIP Centro Internacional de la Papa 

CNP 
 Consejo Nacional de ProducciAn
 

CNPAF 
 Centro Nacional de Pesquisa em Arroz e Feijao
 

CNPMF 
 Centro Nacional de 
Pesquisa em Mandioca e Fruticultura
 

CPAC Centro de Pesquisa Agropecuaria dos Ce:rados
 

B/C-CRSP 
 Bean and Cowpea Collaborative Research Support
 
Program
 

CSIRO Connonwealth Scientific and Industrial Research
 
Organization
 

EMBRAPA 
 Empresa Brasileira de Pesquisa Agropecuaria
 

EPR 
 External Program Review
 

FAO Food and Agriculture Organization of the United
 
Nations
 

FES Fundacibn para la Educaci6n Superior
 

GERDAT 
 Groupement d'Etudes et Recherches pour le Development
 
de l'Agronomie Tropicale
 

IAC Instituto Agoomico de Campinas
 

IARC International Agricultural Research Center
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IBPGR International o i d in 1l,110 T(,ot ic PO LoIrcOs 

ICA Institutou lOomhia Ar] upce ria 

ICRAF International Cucmil for Rnwarrch in Aqroforestry 

ICTA Instituto de ( iIcri y rfcoloqia Agricolas 

IDB Interamleri can [Povelopi it.1 Bank 

IEMVT Insitut d'ElwvW W 0:do iAfeine Vtbrinaire Tropicale 

IFDC Intern tional Fert.iliztvr Development Center 

IFPRI Internitional Fuod Policy Research Institute 

IITA International tlutiute of Tropical Agriculture 

ILCA Interna !ional Liv i to ck Centre for Africa 

INCAP Instituto de Nutrici6n de Centroamerica y Panam5 

INIA InstitutO FNacional de In vsti(aciones Agricolas 

INIPA Instituto Naciral de Investigar inev y Prormocibn 
Pgraria 

INRA Institut National do 1a Recherche Agronomique 

INTSORMIL International Sorghum and lillet Program 

INTSOY International Soybean Prollram 

IRAT Institut de Recherches Agronomiques Tropicales et des 
Cultures Vivri res 

IRGA Instit(n() Ri,--Girrupnsp do Arroz 

IRTP Intern: eirial kice Testing Program 

IVT Institnut von? Vatedelinq van Tuinbouwgewassen 

ODA Overseas Dev.lqo Administration 

OFR On-Farm Research 

SADCC Southern African Development Coordination Conference 
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SEARCA Southeast Asian Regional Center for Graduate Study and 
Research in Agriculture 

SDC Swiss Develoment Cooperation 

TAC Technical Advisory Committee 

TDRI Tropical Development Research Institute 

TPI Tropical Products Institute 

UNDP United Nations Development Program 

USDA U.S. Department of Agriculture 

WARDA West Africa Rice Development Association 
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