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MANDATE AND OBJECTIVES OF CIAT
 

The purpose and approach of CIAT-ne of several 
agricultural re;earch centers under the aegis of the 
CGIAR-is given in the following statement of'objec-
tires: 

Toi gencrate ard dcliveri, in collaboration willi 
national and c.ional institctions, improved tech­
nology which will cot ribtlt to increased prod uc-
tion, 1 d t1,1t i\ it and q,.alit v Of spCciti food, 

commoditi . in the ropic.,--prncipally countries 
i n Lat i n An xiti i ;an (;t ie C.a iih h e a n - t h e r b \ 
enabling producers and conliCs, especially 
those with li mited i, tes, toWeso theirincrease 
purchasing pow,,j an~d ririprv their nut rititn. 

The Cl \I ,trateg to aol, dish these objectives is 
summaci.,Cd hV he folloMing ,tatements regarding 
resouI rec ecriplha'iL cornmod t v choice, ilist itutional 
role, and scope or activities, 

Resource Emphasis 

CIA'I's strateg. nirphaxizes cnhanced production 
through increased r soucc productivity on farms with 
limited resourccs and on ,nderutilized land. By con-
tributing to the imr,venent of productivity on small-
and medium-scale firm,, the Center seeks to provide 
for increased riral inconc aid employment, moderate 
and stable food prices, and improved diets, especially 
of the low-income poputlation in rural and urban 
areas. Technology which contributes to the expansion 
of agricUltural prodcetion of suitable commodities on 

the less fertile frontier lands makes possible the release 
1,Srarcnicnr iit objccc and strarcgies al)mfluod hthe tAtI Board (A 

Irustc.. at 1 , meCrg, tl Ill 1983. 

of the more fertile lands for maximum crop cultiva­
tion. Hence more efficient food and animal production 
is achieved by using both poor and fertile land 
resources. 

Commodity Choice 

Commodities included under CIAT's mandate are 

predominantly f,)od staples. Fach commodity has one 
or more of the following attributes: it is a relatively a i v l n 
inexpensive source of calories; it is a relativcly inex­

pensive source of protein; and it is an important 
component in the food budget of low-income con­
sumers in the geographic region of emphasis. Coin­
modities are selected for their potential to augment the 
productivity and incomes of small farmers and/or to 
contribute to increasing agricultural production on 
existing cultivated lands or in the agricultural frontier. 

Institutional Role 

A basic premise of ClAl's strategy is that it represents 
only one small segment of the agricultural research 
and developnent matrix. All the Center's activities, 
therefore, are viewed as complementary to those of 
other organi;ations. Linkage to other closely related 
activities is essential in developing effective research 
networks that cap.urvre coiomnies ol'scae in research 

on the chosen commodities. Such activities involve 
such groups as national research and extension 
systems, advanced scientiice institutions, and related 

international proirams. 
The most important interface is that with national 

research systems. In partnership with these programs, 
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CIAT concentrates on activities in which it has a clear 
comparative advantage and in which the results have 
international transferability. Such activities include 
the assembly of germplasm hanks large-scale screen-
ing, 	 crossing, and selection; methodology devel-
opment; and information services. CIAT attempts to 
strengthen collaboration and to encourage horizonItal 
technology transfer nationalamong programs by 
helping to develop and strengthen research networks, 
Active training and conlcrence programs serve to 
nort at' s'stcisasorientednational iesearch 

network activities, 


Basic research institutions in both developed and 
developing countries arc in ked Wit CI1 Iactivties 
to provide basic research irpuis and specialized re-
search services that complement and support CIAT's 
more problem-solving research. 

The principle of coipleenlitarity also applies to 
other international institut!Ols, especially sister cen­
ters within the CGIAR system. Through informal 
discussions and formal agreements cooperation and
division of labor is defined to maximize the benefits of 
comparative advantage and minimize duplication. 

Scope of Activities 

CIAT's efforts are predominantly focused on the 
American tropics. Its commodities are selected for 
their importance in this region. Yet, within the CGIAR 
system the Center has been assigned broader respon­
sibilities for given commodities. CIAT is differentiat-
ing functional responsibilities on the basis of their 
being either priocipal mandates or regional respon­
sibilities. 

Principal Mandates 

For commodities for which CIAT is assigned a 
principal mandate, CIAT assumes tile following re-
sponsibilities. 

. Assemble, maintain, and make available theworld germplasm collection. 

2. 	 Conduct specialized strategic research, 

3. 	 Generate improved production technology 
components for, and develop cooperative 

activities with, national research systems in all 
regions in the developing world where the 
commodity is important and where no sister 
CGIAR center is assuming regional respon­
sibilities. 

4. 	 Provide, on a gloal basis, inservice training 
for prof essionas i the specializedstrategic 
areas of research. 

5. 	 Provide specialized inservice and production­
training for professionals from coun­

tries where no other CGiAR center has 

regional responsibilities. 
6. Collect, process, and dissemina te information 

on the conimoditN on a global basis. 

7. 	 Support the activities ofitotlter institution or
institutions, if any. w.hichi has regional re­
institio t hat regioditresponsibilities f'or that conmlmoditN. 

This category applies when a sister (GIAR center has 
global responsibilities for a commodity and, in close 
cooperation with that center, CIAT takes on the 
mandates 3 and with national5. Together research 
systems, it identifies principal production constraints. 
In close collaboration %kiththe ceoter having principal 
responsibility, CIA] seeks to facilitate such activities 
as ire required to overconte such constraints. 

Current Mandate 

In order to achieve the objectives and apply the 
strategy described above, and taking into account the 
results of socioecononic studies and the mandates ofother 	centers, the CIAT programs have evolved to 
currently encompass the following responsibilities: 

1. 	 Principal responsibilities for beans (Phaseous 
vulgaris and related species) and cassava 
(Alanihot e'sci'nta). 

2. 	 Principal responsibilities for tropic:,l pastureswith specific responisibilities for the acid in­
fertile soils of the American tropics. 

3. 	 Regional responsibilities for rice with specific 
responsibilities for the American tropics. 
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GOVERNANCE, ORGANIZATION,
 
AND RESEARCH SITES
 

The Board of Trustees 

CIAT is governed by an independent Board of 
Trustees. The membership of the 1987-1988 Board is 
as follows: 

Name Country of origin 

William E. Tossell 
(Chairman) Canada 

Nohra de .Junguito 
(Vice-Clhairwoman) Colombia 

William A. Carlson USA 
Eduardo Casas Diaz Mexico 
Dely P. (iapasin Philippines 
Ken-ichi I layashi Japan 

Frederick IL.H utchinsoi: USA 
Gabriel Montes 1.lamas Colombia 
John L. Nickel 

(Director General) USA 
Josef Noesberger Switzerland 
Marco Palacios Rozo Colombia 
Luis Guillermo Parra Colombia 
Michel Petit France 
Rodrigo "art6 Panama 
Helio Tollini Brazil 
Fredrick Wang'ati Kenya 
Armando Samper Gnecco 

(Chairman Emeritus) Colombia 

The full Board meets at least once (luring each 
calendar year. It has four standing committees: Execu-
tive Committee, Program Committee, Audit Commit-
tee, and Neminations Committee. 

Organizational Structure 

Organizationaliy, CIAT is comprised of three divi­
sions. Research )ivision I consists of the commodity 
research programs for beans and cassava, as well as the 
Biotechnology Research Unit, the Genetic Resources 
Unit, Station Operations, and Research Services 
(except Data Services). Research Division II comprises 
the Tropical Pastures Program, the Rice Program, the 
Data Services Unit, tile Seed Unit, and tile Coordi­
nating Office for Training and Conferences. The third 
division, Finance and Administration, is responsible for 
the general services and financial administration. 

Research Sites 

CIAT's research activities are concentrated at five 
locations in Colombia: the headquarters at Palmira, 
near Cali; Santander de Quilichao, 60 kilometers 
south of Cali, and characterized by acid, infertile soils; 
an intermediate altitude station at Popaydin, 180 
kilometers south of Cali; a substation for upland rice 
research in Santa Rosa, near Villavicencio (Meta): and 
Carimagua in the Eastern Plains of Colombia which is 
comanaged with ICA. In addition, pasture research is 
also carried out in Brazil at CPAC of the Brazilian 
agricultural research system (EMBRAPA). CIAT also 
maintains cooperative agreements witil other national 
and regional institutions to he'p carry out regional and 
international testing activities at many locations. In 
some cases, these agreements help support outposted 
staff members who conduct research or support 
commodity networks. 
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SUMMARY OF ACHIEVEMENTS
 

Despite a levelling off ofcore funding in recent years, 
the Center has systematically sought to fulfill its role as 
projected in its "Medium-tcrm Plan for 1986 to 1990.' 
This has been made possible through a series of 
interlinked developments, including: 

I1. 	Obtaining sizeable 'special project funds, a
larg portion owhi ca used toecxpand and 
intensir CIAI's intenational co moditn 

networks, espectally in relation to beans in 
Africa. 

2. 	 Systenaticall. building up collaborative re-
search projects with advanced reseaich ilisti-
tutions around the world, which gi catly con-
tributes to the effectiveness of, lie Celitcr's 
research cfforts, 

3. 	 Strategic use of the conttribmtions of' visiting 
scientists and postdoctoral fellows, both for 
carrying out well-defined, one-time research 
projects and to begin work thiat may ulti-
mately need attention by core-funded senior 
staff. 

4. 	 Noticeable progress on the part of many 
collaborating national prograns, and of the 
commodity networks in general, inl assuming 
an increased degree of responsibility for re-
search and development tasks that formerly 
were 	 coiiducted by CIAT'. 

Impact of CIAT's Work 

The impact of CIAT's work is increasingly evident. In 
beans, farmers in many areas that have been assigned 
high priority by the Bean Program and its national 

collaborators have shown their acceptance of im. 
proved varieties. In selected countries, where, in spitc 
of limited resources, CIAT was able to conduct 
systematic adoption :;tudies, conservative estimates of 
the additional wealth generated by the new bean 

technologyMoreover, thewas close USS25 per year.potentialto millionbenefits of the production 
technology nuiv under dtvelopncnt ineastern and 
southern Africa promise to be imme nse. 

In tr,)pical pastures many years of highly innovative 

and systematic gcrmplasm development work have led 
to a wide range of" highly productive grass/legume 
combinations which are stable ovei time and economn­
ically viable. Farmers are beginning to experiment
 
with this new technology on a large scale.
 
Incassava tle recent breakthrough in terms of' a 

low-cost, safe preservation technology for the fresh 
root promises to make fresh cassava available to the 
urban and rural population at reasonable, stable 
prices. 'is will benefit both producers and consumers 
in cassava-prod ucinrg courlli,:s. "lhe integration of 

production, processing, and marketing of'dried cassa­
va-successfullv demonstrated in pilot projects in 
which CIA'I played a central role-holds great 
promise for many cassava-producing countries, espe­
cially in Latin Anirica 

In rice, the Program's effor' to help rice-growing 
countries expand their rice production a round well­
defined national plans, and the Program 's work on 
reducing production costs (primarily through a fully
integrated approach to pest and disease control) are 
showing signs of having major impact on national 
production statistics. 
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Organizationally, the trend toward decentralization agenient, with encouraging results- similar to 
has continued: the Bean Program is building up its those obtained at Carimagua. There it was found 
efforts on behalf of Africa, the Tropical Pasturcs that the combination produced 150 kg of live-
Program is increasingly seeking to have an impact in weight gains per animal per year, and 230 kg per 
tropical America outside the highly acid savanna ha per year. This rcprcsenteda two-fold increase 
regions, and the Cassava Program is in a position to in individua iscweight gains and molc than a 
materially contribute to cassava production outside ten-told increase in tihe productivity per area for 
Latin America. The number of outposted staff is savanna grasslands. 
increasing. Some of this increase is cOunterbalanced 
bya corresponding decrease at headqu, rters, although These varieties havc Dcen released by national 

CIAT is making every effort to ensure that its out- prograis. Aidropogon gatunu.%CIAT 621 has 

posted staff can count oil a stable source of backup been released by Colombia, Brail, Venezuela, 

support from headquarters. Peru, and Pana ma..Stlo.batthcA capitaiaCIAT 
10280, which was released by ICA iii Colombia, 

Selected major achievements of the four commodity is being adopted in the savannas of 'Colombia in 
research programis d iing the reporting period 1986- association wvith I. t,,t'anu., and tils will in­
1987, are described, together with achievements in tile crease once seed bcomes coimercially avail­
areas "4Training, Genetic Resources, Biotechnology able. Similarly, the legume S' losani .lhguianen-
Research, Seed Technology, and Communication and six CIAT] 184 was released in Peru for the liimid 
lInformation . tropics. Initial commercial seed multiplication is 

underwav. 

Tropical Pastures Program C. 	 A":,Ccond-gcIIeration teehnology" isproving to 
be even more productive thani those that have 

already been ieeased, ilthe case of associationsA. 	 A germplasm pool of niore than 18,000 acces-
of A. gavanus and Brathiaria di 'om'ura CI Alsions, colplmeinc ted hv a pa ralci collection of 
6133 	with ('entro.wma c'utiilium CIAT 5277.

Rhizohium, pro sides tile Prograi 	 "lihewithIttlhe basic productivitv of these associations is 20-30 kg 
resources to attack the need ft impr ved grasses higer i ll id til anil 'ains than those 
and legumes or the Brazilitn. Venetuelan, and obtg e d iindi - v animal g ai t a tosobtained with ,-1..g.'VUiu. atid 5. ulttiUlU. It is 
Coloilhiacnsaaltias. Sseral gneraei adPcies highly encouragitlg to see that these associations 

ed to) the Cuitiilis1,of otie o l or4e Cllt 	 are wellite pelforhilmg tider a wide range of 
ecosvsteil" In \\hichl tihe l )gr-an \\oiks: the llatlageillecit regimles, which is ail iimpoitant

chaacteristic for future adoption. This second­
ll;l t me generation teclilology is also being exposed tograsses AIltl.Vl /) 'i/( t s l atcieg pp. , 

1a rniers. I('A in Colombia will release Irachiaria' spP., ( t'llrosctt spp., lb %,)iunl dcph.,i ura ('I\ 133 and C'n'mmol'm acut"Ipp­
.S'tr/ . spp., and /l't /hac id's. ilti ('IA 1 5277 during 1X7.anlh'. ,'io lc'o 

"Iosupplmt thte ,eritnplaisin co~llection, ain inv'en­'relilpa"ll ~fleciol.To upp rttil ll llell 1. Through tile f'||niation of' tile Int ernational 
tory of land resMucCs with edaphic, topo­
graphic, and climatic clarcterii/ations of tile Tropical Pastures Evaluation Netwoik (IIT) 
region flas been developed. The information is in 1979, an effective mechanisni was established 

organized ill a sstcilatic I|ailner and is easily for collaboration with and among the national 

retrievable. 'lhe Progain ihs assessed tite bi t research progranis working on pastures. 

logical and eco omic pariaileters of the extensive Through RIIL'l pasttire research prograins, 

vorking together tosard tilecattle-production systeiis that are piredotiimnt large and small, are 

in the savannas, and this data is also ill constant development of' new pasturc technology that will 

use iil the evaluation tfgermplasm and technol- allow tile expansion of' the cattle industry into 

ogles. 	 marginal and frontier lands. At present, RI 1:'T 
i conidLc!ilg more than 200 trials in tropical 

B. 	 Tfhe productivity of a "Ifirst-generatioi teclinol- America, and more than 120 scientists fronl 
ogy" for savanna ecosystemls, based on envi- institutions in 18 countries are taking part ill 
ronmental ly adapted, grass-legume pastures for systematic screening of gernplasm and pasture 
example, A. gay'anus + S. capitata, has been evaluation. To support the collaborative efforts 
tested in farmlers' fields and under farmer man- of RIEPT, the network has produced five man­
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uals dealing with the shared methodologies 
used in research, fron agronomic research to the 
evaluation of pastures under graAg. RI IIT is 
catalyzing a massic continental elfTort in pastire 
research that will not onlY contribute to in-
creasing the productivit, ofIbeef and milk pro-
duction systems inl jtarli lm11Irontier areas. 
but will also help to free prime, fertile lands that 
are now used for cattle productio, so that the 
countries of' Latin America can increase expan-
sion Of crop production to feed their pOmulI,-
tiois. 

Bean Pogram 

A. 	 Ihe beali ogram's breeding stritegy, based on 
stress tolerilllce, ',it\\, tilliiofia''finIe research 
efforts, dlirected toi\\ld ilkcor poating those 
tvpes (o rCsistance th;t wcl acking in superior 
lines. h-or example, the hlh susceptibility of 
lanfdaces (epcciall, r d-se ded carl..(entral
Americancriolho,)tolt('M hI,pnc\ rtedtheir 
wide use ingclctl i inPr)Vellitanid produc-vt 

tion. Nom 
that the linkage is broken bctwkcen tile 
I-gcne anIld Ite unstatble, "of-colo" reds, the 
l-gnce Is heiu ictL! porated into a \Ildc range of 
latidlaces lioigh hackcrossiig Mr l iiodifiCd 
backero(ssin lte . I heCtrue-rCd, 8CM\v-c-
sistatit lailldac.c, wiil bc asailable for wide 
testinlg, :as\kcll :is tsc illImlot breding programs, 

B .	 Somttetimics d. clci cs, atC Clt.2 1t1tled, even in1 
highly successful S atCtics, svICii the salely is 

put int rou tie i e I l odicrtitii. Art-
other aspect (d 'line tuinion'" il oul !eClietic 
improvemtent plogiatii is. thterefote, that of 
improving newly\ released and Successful varie-
ties. Lxantpl., include the incorporatiori of' 
anthracnose resistance ilt "l'alazmanca,," and of 
CBBIi 	resistance in "l:N(()PA Ouro,'" Seed size 

has been increased, and ('illresistance incorpo-
rate(], in excellent srttall-seeded lines such as 
BAT 1297. 


C. The major part of the collection of Pha~sxolu.% 
coccil' I't as been evaI atcd and multiplied, and 
an international I1. co'cincus trial was distributed 
to several countries. This germiplasn may be 
used directly or as a donor parent to the connion 
bean, for breeding resistance. The multiplication 
of the collecti.:,n has also been initiated. 

The previously identified, new sources of re-
sistance to BGMV in grain types other than 

black, have been lurther exploited. Lines re­
suiting from crosses involving these resistance 
sources (for example, Pinto, Ciarapato, A 429, 
DOR 303, and others) show high levels of 
resistances to BGNIV and good perfo,-riance 
under stress in both Central and South America. 

The race variability and racial geographic distri­
buuion of halo blight has been clarified through
collaborative research with NVRS, in -ngland. 
Four races IhaVC been found, and p'.rents have 
been identified to breed for resistance to this 
important African disease. 

D. 	In mutated populations, phints were selected 

that lacked the ability to ftinitrogen inl N-free 
medium with high Rhizhium l~olotpI. . These 
ti0,I1roL-nodulating plants Cai SerlVe as ;I /ero-levtl 
check for nitlogen fixation, thereby elinlinating 
tile need to use noulixing species as a cheCk ill 
bean breeding trials. 

"he presence of even nioderate levels of soil 
nitrogen inlibits nlid ulaition, although the ni­
trogen level il tihe soil tna, be inadcq tiate to 
permit nornlal plait devclopimlnt. Plants were 
selected front Initiated populatiors because thev 
were able to develop ellective nodules tinder 
high rtitrogeri levels--these plants will be used to 
de\'clop varicties that are able to fix nitrogci. 
even 	 in tile present:C of soil titrogern. 

IgliIg ICeCsistance tC hrutChid,IhC A/hro'ICA Auhloi­
clll%.Il, \iild accessions of the Common banl is 
due to [th substitition ofIa pall of the phascolin 
proteit itaonesv ptotein called arcelin. "lhe 
presence df tll.,pltil is now being used by the 
Progran (afte ,c.search was cottipleted itl a 
etllaboratv P rct witt the [ riiversity of 
Wisconsin as a rapid sCreCnig technrtique for 
Zahrol, sut?/aUO'jtla.t resistartce. ()tler corn­
pounds tha.t may :c associated wilt resistartce io 
ATafth/OA:/i,'. ohtu.i were foind bv the 
T'RI, in hirglaid. 

F. 	 National programs have released over 100 in­
proved hean varieties obtained through the 
CIAT network and, in scerial countries, new 
bean varieties have been widely adopted. Surveys 
of bean fiarters have been cord ucted to ineasu 
the adoption and iripact of new varieties in 
Argentina, Costa Rica, iuatemala, and Nicara­
gua.These results are sum mrized inTabllI. ln 
1986 an estimated 154,00(0 hectares were sown to 
new bean varieties derived from CIAT germ­
plasm. 



Table 1. Impact of improved bean varieties, 1986. 

Production 
Country Area in Area in Production increase due 

improved improved of improved to improved 
varieties varieties varieties varieties 

(ha) (%) (tl (t) 

Costa Rica 21,700 62 18,90') 5,300 

Guatemala 12,300 13 11,70J 4,100 

Nicaragua 14,000 17 ! i,200 2,800 

Cuba 16,000 80 25,000 11,200 

Argentina 90,000 40 120,000 26,000 

-lota1 154,000 186,800 49,400 

sur ey Nicaragua; National PrograrlSOLURCLt: F.r.m , in Argentina. (osta Rica. (iuatemala, estimates in ('ibi ald Nicaragua. 

The gross value of production of the improved Puerto Rico). Rwanda released A 197 as "1kin­
varieties was US$93,400,000 (1985), while the yange." 
value of the additional output from new varie­

cou hat be vit Lacktie , o der h x n p odu ed H . of see dtfor new varicties has tot) ofte n"been 
shown as a matjor bottlcr'eck to increased adop­the traditional varicticsduring 1986, was

US$4,70,00. eary 1111 hetWin varieties. piroouctiombissumis ties cif u..:.v ()nfarm seedU S $2 4 ,70 0 , 0)() . T hi ,,s ti n i s;n e ,Ivyfl ou t t i n e th e 
1986 CI Al e xpendittres on beanl resarclt ill- ImethOds are being proinuoted, in collaboration 

eluding both jir-eCt pl)ilgiamIcosts and ai rtiat with the Seed U nit. Some promising devel­

share of nonprograin osts. opmcnts are taking place in Colonmbia, where 
siiall local cooperaties, arc involved in seed 

Of course, nationa' progran e orts haIve played producLtiol for inCIbers. ()le such cooperative 
a vital role i , the succes, achieVed witl th1e new in San (il , Santander. prodced iver 20 tons of 
bean varieties. Arbitirarilv assigning to ClAl seed. A similar piograin is being initiated in 
and national progranis an eqIaf shra of the Guatemala.
 
gross benefits due to the improved nean varieties,
 
the net benefits (gro,,s bcnielits tinus investment No! bnlcfit
 

costs) of CIAT bean research arc presented in OniitUsS
 
Figure 1. This shows a period of increisiiug real 2o,000
 
net irvestment front 1973 to 1979. From 1979
 
onwards the henclits ol tht" new varietics began 15.000
 
to accrulc, and fron 1983 onwards the program
 
entered a period of substantial and inerca-ing
 
positive net benefits, reaching IUS$5.9 million in
 

1986. 

G. New varieties were released by n|ational pro­
grams during 1986. "IC(IA ()stia (.JU 81-53)" 0 

was released as a 13GMV-tolcrant and earlier +5000 1 I I I I l I I I 
maturing line in Guatenmala. Costa Rica released 73 7.1 75 7(, 77 78 79 80 x1 82 83 S4 85 Mu6 
the locally developed line. III 77-19, asa 'anni 
rio" for its toleaince to web blight. Brazil caIs 
released BAT48 as "Sobradirho." Pru released guie /. Nct hlnwtit l (lT Ihan 'roiran. 1973-1Vn (1985 SS 
"Panainito Molinero" (line W 126 from M ITA, in tui.iundi.) 
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Rice Program 

A. 	 The Rice Program continued to reorient its 
activities toward a more holistic approach to 
crop improvement in Latin America. While 
varietal improvement will continue to play a key 
role in the overall Program strategy, it is be-
coming increasingly clear that varietal im-
provement in itself is not sufficient to sustain 
continued growth within tileLatin Americanrice sector. Factors that combine to limit pro-


Cluction increases fall within the realms of crop 
mangement and policy en vi ron ment as well as 
biological yicl' potential. Frle lProgran is there-
fore expanding and reorienting its activities to 
respond to rie changing lsvor Itt lrice production 
in Latin Arieiica. 

h3. While modern varieties arC grown on almost 
17V(, of irrigated alld LivorCd upland rice-grow­

ing areas, sirvcys ()Inational rice programs in) 
the region have Jlhown that the production costs 
are typically high, prirmarily because of high 
crop-protcclio costs. In ('olombia, where the 
problem is acute. the Rice lPrograin has ]lunched 
a pilot study to (clop irl integrated crop man-
agerilenit (ICM )piogram designedto bring doxM n 
costs. This progrim included aitmloiyN '()Irll)o-
ienuts such tstirrielv and adcquae weed coutrol, 

appropriate seeding rates, and land preparaitirn, 
and a pest-inanagcrnent component. The Latter 
centered on the dcvelopment of an irntegrated 
pest mnagernent (IINlM) research prograrri for 
rice. The entire program was conducted inclose 
cooperation with the IFCdcration of Colobiah ni 
Rice 	Growers ("!I) FARR,()Z) and tire Co­
lonian Institute of Agriculture (I(A), bring-
ing these institutions torgether with CIAT to 
work on a well-focused, collaborattive project, 

F'rom tile technicai side, the project results 
clearlv indicate that mniodifyi rg cuirrent placticcs, 
by incorporating lie research results developed 
during tile study, can result in reductiin of [er-
hectare production costs by the equivalent of I 
metric ton of paddy, with no yield sacrifice. The 
experience gained in inter-institut ionial coopera-
tiorr; the development of 1CM and IPM research 
programs; and the icnorporation of'a research 
strategy into a production-oriented niethodol-
ogy will permit tile Rice Program to assist other 
national rice programs in developing a similar 
approach to solving their particular problems. 

C. 	 The training activities of the Program are 

evolving, reflectiIg tile eVolutIon of the program 
as well. Although there will always he the need 
for the general introductory course for young 
agronomists just beginning illrice research, as 
tile national programs mature there is the need 
for more specialized programins that focus on the 
changing linitations to production. For exam­
pie, the agronomists who participated in tile 
ICM program in ('olohlila received specific 
train'ing on weed control and IPM as part of theoverall project. Similarly, in most areas of tile 

region, red rice is asevere problem. Ihowc\cr,no 
progress will be made if the seed sector is [iot 
brought into alnintegrated red-rice-control pro­
ject. Therefore, as part if tcollaborative red-rice 
project with FMPAS(' (Santa ('atarim, Brazil), 
members of fiarifleis' cooperatives involved in 
seed production and certification were broughtto CIA]" for a specific course on rice production. 

I). 	 lit the Program's traditional area of Crop ill­
pro,'cnreirt, tile hoja blanca-resistant lines, devel­
oped by using a ,ew, large-scale field-screening 
methodology, wetc tested in Ecuador under 
natural and IheJ' virus epide ric conditions. As 
expected, they pived to be highly resistant. All 
exhaustive claracterization of the components 
of' tile resistance being used indicates that it is 
true resistance to the virus (as opposed to simply 
differential feeding behavior of the insect vector 
on differental genotypes), ard that it is not 
likely to break down quickly, if ever. Resistant 
lines are being advanced rapidly inl-ciador and 
Colombia and should he released illapproxi­
mately two ycars. 

In Panama and Guatemala, tw\i new varieties­
one for irrig,ited rice and the other for favored 
upland and irrigated rice-are scheduled for 
release this year. The principal site in Pana ma isalso used as a prescreening site for material 
destined f'or testing by Central America pro­
graris. All analysis of the disease pressure at this 
site demonstrated that tile disease complex and 
pressure are representative of the region, and 
more uif'or,;i from year to year than at other 
available sites. 

The 	breeding program for upland rice for the 
acid-soil savannas, after evaluating parental 
material under various management packages, 
has found that the production goal of 3 t/ha with 
low inputs is easily obtainable. 'Fhie material has 
very high tolerance to tire severe soil and bioticstresses encountered in this ecosystem. The 
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current improvement cycle is concentrating on 
ensuring that the high grain quality demanded 
by Latin American consumers is incorporated 
into all breeding hnes. 

An unexpected spinolf fim the savanna project 
may be the diversification of tile irrigated/fa-
vored-upland germlplasm. Many of [lie lines that 
are emerging coibine dwarf pant type, typical 
of irrigated material, with deep thick roots and 
diverse, high-le'el, disease resistance, typical ol 
traditional African uplalnd material. [he inor-
poration of superior line:, from tile savanina 
program into the irrigated/favored-upland pro­
gram is inderway. 

I-. 	Rice anther culture has, until recetly, been 
viewed moie as a laboratory ctirio, it) than as i 

tool available to a !arge-scale breeding prTgram. 
Typically, its proposed uses were limited to in 
vitro screening for toletaice to suicIsvtrsses ias 
toxins and herbicides. Ile lrogram has taken a 
different approach and examined its potential 
I-ole inpermitting Jhe rapid advance of a large 
number of breeding lines. A principal applica-
tior would be to pncniit lapid progress in 

breeding for ent'oninents tht are ipically 

limited to one cycle per year, such as tWe 
temperate regions of South America and the 
Ca nii. 

The incorporattion oh Superior glain qual.,lit an( 

high-yield potential into cold-tolcrant Chilean 

varieties is berirg uscd t test the ,applicationt of 

the lethod. ilIe results clcall , indicate that 

anther culture, ,.ith the uhstartial mtldilica-

tions levelopCd by, l'r)gltIn sciCntists, is adapt-

able 	 to it large-scale! breCC'diug effort. 

Field es allaions oi these lines ill ('bile, and 
scedling eviluatiori under Ilhoritr conditions. 
show that solmc of the lines have high levels of 
cold tolerance coMtbiued witht excellent grain 

qltality. lhe lhigli-yieldinrg, higl-quality', cold­
tolerant lines detoped romn this project will 
have direct application to (hile, and they should 
also prove to be excellent parents for a widc 
variety if breeding objectives. Anher cultue is 

now being evaluated for its applications to 

tropical breeding as wcI. 

F. 	 The pathogenic, fluorcscent Pwittoniona. spp. 
that cause sheath rot and glaint discoloration of 
rice were recently discovered by the P .)grain to 
be present inrice inLatin America. These have 
no, been studied in corsiderable detail. A 

survey of disctlored rice samp!es received from 
countries throughout Latin America indicaled 
that these pathogens account for a substantial 
portion of discolored grain that was previously 
of unknown origin. Three closely related bac­
terial pathogens have been identified and means 
have been developed to eradicate them from 
seed. All seed dispatched front CIA' is treated 
to ensure that it is free from these seed-borne 
pathogens. However, it has been found that 
clean seed is not suficient in itself to ensure 
disease-free fields. A program is therefore tin­
derway to identify and exploit varietal tolerance. 

Cassava Program 

A. 	 The demand studies have continued as an arma of 
emphasis-the studies ltr Southcast Asia and 
L.atin Amcica are now completed. In Asia the 
demand for cassavi is strong-poduction has 
been ilcraingat five percent perannum for the
 

last two decades. In lost of this region the 
demand is lot iocill use--either is food, for 
animal feed, or as ile basik for the local stalch 
industry. Most of the starch producCL by local 
industry is eventually used for food products. 
Thailand difflrs frotl other i)bit'eirs in tIe 
reion in that itspro)dlictio isalt'o)st entirely 
for export as pellets cr as starch. The introduc­

tion (of quotas hv the l.ul-opean Lcont)omic 

('0)Immnlunity cast doubts on the future of these 

exports,. Ilowc.c, lhailand has responded by 

rmoving into the tapidly expanding S;outheast 

Asian market for cnergy sources for feed concen­
trates and stalch. 

In Latin America, productioni o utside Braiil has 

been keeping up with population growth. In 
Brazil, production has declined slightly, princi­
pally due to tile negative effects of the massive 
wheat subsidics. 

ahedemand situtioi in latin Armerica which 
was greatly insencel by policies that favored 
the cereal grains. vas also affected by tIre 
urbartizatuon process which tended to reduce tie 

aggregate demand for fresh cassava. Rural con­

sumption levels arC gecrally two to three times 
those in urbanr areas, due to tIhe large marketing 
margins and the resulting high prices. Ile pace 
of urbaniation in latin Aierica is slowing, 
however, is 7W(i of te population is now ini 
urban sector. Moreover, the demand for fresh 
cassava is now increasing rapidly inmany of the 
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major urban centers. New technology developed D. Breeding in cassava is a slow process: it takes 10by the Cassava Program toconserve cassava and years to produce and test a new variety, and amake it a more convenient and lower priced food further live years is needed for that variety to beshould accelerate this increase in the demand. grown in a wide area. The early crosses and tie 
As Latin America has urbanized and developed, selections made from local varieties intie mid­seve'nties are no~w beginning Itobe released atndthere has been an extrencly rapid increase in thedemand r intnsively prducd poulry pro-
dead- rnt esivcel roiLsha; oulet ro grown by anrmers. In hailaid, a (IAT hvbrirhas now been released as "Rayo g 3" and is 
duct i. Producer's o( fcals have riot been a ble tocomnigIhhpredsatisfy the demand for energy 	 '0uhghlysourcees for feed commanditig a high price. c to its dry-eignration;,,matter
inrai 
 g ain the t, isi ha .s detever-	 conten. her IAT hbrid has beenreleased in the ' .ppines as I'M-I. In Indone­increasing grai iporis nipossible. I is sitir- sia, an ex-IlTA Jainee who has worked closelytiol creates a deriarlarge trhacassava for with CIAT has now developied a new hybrid,anigial feed: theitidies idicte hi t cassva i. M-31, and this isbeing adopted rapidly by
hig fihyCompetitiVe \ iii) loc~als 1:Od U d grain. , farmers (lre to is high-yieIh poten tial,. 

1. 	 The developmeirt o a cassava-doibrg industry,

based on 
pilot 	proeets designed to establish the In Latin Aicl ica, new varietice, are being rc­viability arid itnrdt. oih. 'rdi of irceratcd 11r0- leased and adopjtCd. A ('iAl gernplasn selec­duction, processing, andh irarketing systerils, has tion 	 introduced to Mexico is now released as
proceeded rapidly. In ('0ulolbra there ale IIw "Sabanera" and is lredorinra:rll \ aictv ill thatforty plants fnictiorurug rtild IrIrIturg benefits to cotultry. In (olombia, gCerriplasIl accessions 
more than 20001 fartncs. Ibis experience is beirig and one hy'brid nadc by tI,: local researchused to extend tit'trcehliogv i' oiher rcgions 0l program co)llaboratiely wvere test ed iii regioi:tl
Latin America. I Nlexico, Panama,I andiit.aiara tria's, ard 	 these have now been releasecd asodor, drying plants hae nlow been ,established "Manihoica P1 1. P12 aid PI 3.( o ft these,and arc lunctioni og. "M anilhoi-a P12," is io'\ "widely'glo%.\ll IIIthe 

major cassaAV-groirg area,(intire lrthC. Over the .ear., 	 cotst.the Progranl has ciphasized tire In Cuba, a lBratiiam lite, "Marlirgeira,' intro­development nf techlriology itincr ease tire shelf- duced by ( AI is II).k being grown widel(I as airIlife of iresh cassava. In 198-87. itis tcchnolhgy early clone that extends the inarket season for 
was tested For tire first tilie, on a corrirnercial fresh cassava. In additiOn, Cuban breedersbasis, in a pilot project in Coloarbia. The trained at CIAT arid usng rreeding and selec­
technolongy was shown to be highly effective. It tion methtodohgies siiilar to those develipedallowed tire falCirs t receise a higher price for by CIAT Iia. e neleascd a new higi-yielding
their fresh cassava, arid at tIhe same rime tile hybrid.
 
purchase price for the consumrrier was reduced.
 
ihecorsurlerevaluation 
of the conserved cassa- F. The dnvelorierit of new varieties that .\ill be va was excellent. Ilis new technology offers the well adapted to ifferent growing conditioms isopportunity to pro,\ idc the small farmer produc- dependent ) i ahaving pro.0found knowledge ofer with increased icoine while at the sanrc time tire majior ecosystemns where cassava is grown. Byproviding tIe urban cornsurner- with a lower cost, observing the perforrinarce 1f cassava under ahigher qLuality product. widtr range (if cornditinis, the major ecosystems 

in which casszva is grown and tire nmajor con-Also 	in the area of postrhavcst handling of the straints of each of these ecosystenis have been crop, a major problerm has been that eassava identified. As a result, elite gene pools can bemust be peeled before processing to prduce a developed for each ec nsysteii and distributed tohigh 	 quality fHour. This process is not only natiorial programs for tie final 	 selection and
complicated and expensive but also wasteful. release oF' lie%\ varieties.
 
The Prograi discovered that, by drying the
 
unpeelcd 
cassava and then passing it through a F. In the dcveoprnernt of resistant varieties, it isstatldard wheat nlill, tile pel could easily be necessary to possess adeqtuiate screening meth­separated out and high quality flour could be ods. 	 Cassava planting material coexists with
produced. This process is not only low incost, beneficial bacteria that protect it against attackbut it also greatly increases the yieid of flour by certain fungal patIogeIs. These bacteria
produced per ton of fresh roots, 	 complicate the process of screening for resis­

10 



tance. Through research on these bacteria the 

Program has now developed effective screening 

techniques. 

G. 	 Cassava is grown in conditions where rainfall is 

often limited and sporadic. The mechanisms of 

cassava's tolerance to these conditions have been 
elucidated. In addition, Program scientists have 
recently shown that cassava is intermediate in its 

photosynthetic path\,,ay between the highly pro-
ductive and water-efficient "C 4 patlhwy andl 

the less-efficient "('3 p ths\sax." 'Ihis opens tip 

the possibility of selecting even nwre eflicient 

and water-use-efficient types illt tle future. 

H. 	 In the area of maniagement practices, the control 

of erosioni and maintenance of soil fertility is 
critical as cassava is grown on the rvost marginal 
lands. Effective packages for erosi',n control and 
fertility maintenance have be- developed. 

The adoption of new manage nent practices and 

their impact on productior are notoriously 
difficult to measure, Iii varioi s regions of ('o-
lombia, in Cuba, and in Mcxi "o,packages of 
improved managecent practices "ire bei ig used 
with the new varieties, arid good yields il re [ceiig 
obtained. In one area of southern Colombia, 

where prmductiori had declined drastically due to 

the presence of the frogskin disease, the use of 
clean seed has brought yields tIp to previous 
levels and total production is increasing rapidly. 

Biological conli (l of pests can be used, even by 
falnlers, to reduce losses. InIrazi, the horn­

worm is a serious pest. A Brazilian scientist 
working in CiA F studied the use of Bacrlo'irio 

as biocontnol agent. ( )n her return to Brazil, she 

developed a practical scheme for use of this virus 

that is now being extensivelv used b Iarners. 
In Af'rica the cassava rucalybug has devastated 
cassava plantations. Initial elfforts to search for 

biocont ol agents were hain pered by the fact that 
it was not known wshere in Latin America the 

cassava mealybug originated. CIAl !cientists 

identified tle cassava mcalybug in southern 
Latin America, and scientists from the CIBC 

and ItTA collaborated on the collection of 
parasite;. l-pidinocuri.%/opezi was sent to IITA, 

and it has now been released in various African 
countries wIhere it is Ieducing the populatiorts of 
tile Inealyilbig. 

Cassava will grow in arca, where the dry season 
is longer than the wet scason. Irider conditions 
where the dry season is prolonged., storage ol 
planting mIaterral is a serious problem. Virus 

probler,. are, at any rate, severe in veetatively 
propagated crops. Ilowever, no cassava viruses 
are known to be seed transnitted-thus, using 
sexual seed of cassava appears , in attractive 

prop:sition. (lIAT has receritlx shown for th,: 

first time that yields of a crop phlnted from 
sexual seed can equal or exceed that of the 
traditional planting method which uses cuttings. 
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THE 1988 BUDGET REQUEST
 

CIAT is presenting a total 1988 budget of US$29.1 
million (see Annex, Table la). Of his a1munt, US$24.1I 
million are to be used for core act'ivities, and the 
remainder, US$4.4 million, for .,pecial : rojects. The 
m ajo rity of the sp ecia l p roj,:ct I nnd s w ill b e d irecte d to 
the elatively large bean networking projects in easternan,? souther: Africa. 

Discoting tile estitiatcd inflation costs between 
1987 aid 1988 the addiltionMl Core resoMces rcqllested 
by CIAT amount to I ISNO.6') million (see Annex, 
Table Ila). As mentineCl below, this increase is !or: (a)
hiring two senior scientis, s who ,il represcnt an initial 
step to expand the rCsOUrce base of tile (iass:va 
Program in order to ensure that thy Program canAn 
operate at a level co nmtlenstrate witi the world 
mandate that CGIAR has assigned it, and (b) ang­
menting resources for the organization and execution 

of commodity network events. 
The core budget as presented in this docuttuett fullycoresponds to the TAC recoentdatiotis regarding

tre CIAT program ard budget f or1988. 

Discussion of 1988 Additions 

Table Ila (sec Annex) presents the prolosed 1988 
additions to the C IAT core budget, a summary of 
which is presented below: 

1988 price requirements. These reflect the expected 
price increase of 4% between 1987 ano 1988. 

Reduction in projected exchange rate gains. With the 
anticipated approximate parity between inllation A:. 
the Colombian peso and devaluation in CIAT's host 

Summary of Table Ila (See Annex): proposed program 
additions for 1988. 

Cot 
Item (US$ in thousands) 

-e_ _ust ments_ 
rtechnical adjiuot ents 

__ _ _ __adj 

1988 price reqniretments 998Reduction 
in projected exchange
 

rate gains 
 150 
Reduced capital requiretnents (240) 
Addition of scnior staff positions 

Position for 
it ITA 

Position for 

d on ifrconferetnces 

Total 

CIAT cassava scientist 

227 
virologist 231 

ds f n w 162 

(1528) 

country, CIAT does not expect to realize further
reductions in obligations-in dollar terms--on long­term peso obligations (as was tile case in previous 
years when the rate of devaluation was ahead ofinflation). 

Reduced capital requirements. CIAT's requirements 
for capital in 1988 are lower than in the preceding yea:.

CIAT cassava specialist at JITA. 'lhe nonlocation 

specific research done by the CIAT core effort can 
bring great benefits to African cassava producers.
CIAT does not, however, apply this technology direct­
ly to African conditions-the information, germ­
plasm, and biocontrol agents are transferred directly
and expediently to IITA which incorporates these 
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etc muentsnt its regional etoris inAt rica. toestantisti btudget dl! cult'eu s in the early I9MUs, LIAI did 

effective collaboration between the two ('enters, IlTA maintain a conference, budget which included the 
and CIAT have agreed that a (IAT cassava specialist amount requested here ith the reduction in funding, 
be posted at IITA , the budget reduced withwho will be responsible forensuring conferences "as but the 
that African needs and requests that can make use of understanding that tie redtoction would only be 
CIAT-ased resources are rapidly met. Both ('enters temporary. In the niean time, the stage of development 
agree that in the light o!'the scarce resources available of the commodity networks is such that a restoratior, 
for cassava research the liaison officer will orm an of these funds is essential. 
integral part of the I -IAcassava effort and T.rrv" out 

an act ye research progran. At the prcsent time I ITA 
is de'eloping a new strategic plan which will dfine the Discussion of "Change List" 
priority area of research by iheca,,sava specialist 

Position f'rvsirohogist. Asa vgetative Iyreprtoduced As in past years.actviieC'IA l's highlyhave attentive totheirthe need ofreducing that reached stated 

to virts prl& )lectstrallmsllitted by\'i ctivities crop cassava is pro elc 
objcclives, or that atec assuming relatively low prior­

ki-a-vis ne\,challenges or opportunities. Thefies hotals inoiits thefree exchnge ities 
(Agefarmers'nhliqesstiall inlcits lL ,aclinc Q'hange p'oposedl by CIAT for 1988 involves 
on anm 

thei List'of gernilasm. It isessential t.oaccurately' r hairacteri/e te oloig 

viruses, dcselop tecliniques Oir theirthe cassuva 


detection and climination. nd to dev', cO!ro!
 
methods. il oroder to do this the Biotechnology Change list 98.
 
Rescarc:h I tnit, %% and
hich pro'idc,, an adinitiistritiv, 

to be added ',Qbe deletedesotirces un rlla for all viroiog v.! at TAI, 

st sCnior mecmhei. 
While the pi o.c,:d posiliot fr a\'irolonist i to work for tlrazil and Southern Regiolial Bean Project 
primarily on c~assav, nuses, lie or she %%ill also ('one in ('eiitial ,\hicrica 

proposes t ilic,as: it b, '.,!,c 3,-ais: Regional ('oordinator Beans: Coordinator. 

risourC, _ dedicate .,ch'ctc to speciiic i i obl is'()' __ll'_ 

in ( IAI"s, I ,l',i'ol i lci', l:()rails,l and Rice 

Position to he added: Bleans: Regional ( oordinator for 
Additional resources A'or netuort contertnce events. IBrail and Soulhern ('one. ( IAI ppyes to attach a 

oc(,ills(t sc'\v
In ilie ss lal \Cvrs (dfss' ilatic w\oik scientist t) tic thalilian iatiolal bean rescatlch tea 
to\varit the ' lildio!_ op t)! ititiiltotal n 1,!tIK s in becatuse more that half ofall beau pn dueti o in Latin 

support of dIe 'alin:' otoll illt)t's in the iandite of , place in liaiil aid the Southern C'one.tim Amer ica ,ike

('iAl, !clalively lar-esand lIlu ,- lctetworks hac Ihc scientist's rcsponsihiliti,;s will be to serve bean 
developed and alL frilly, I hc getting togetli- rescearch and in llta/il, well intUr,.t1(onal. prodlction/ is as 

el at legulni illcr\al'; of itullbtcl < c! the lespctoicv hagia). nothern' Ag l'iina, and lirugaii. This 

n1etworks to disCtS',.i e"LtI; iitehia(llolgie. 'iind re- scienItist is tLO plosiie bCtsc:t:le theliai'n (TAI and 

viev and Imlodif the prcs', bli hich Ideas and respective tlatioiiial beii plograln ,ald isto prorltc 

materials arc iiiierchangc, has prived to he all hori/ontal integration 0 the respCctive national pro­
csscitial ingredient inl maintaining tie dvnanics of grain Oflorts. 'lhe incturibcu iofthis position is to place 
these net\\%oiks. special emphasis on the screning ot germplasn f'or 

low fertility conditions, and,o facilitating the transfer 
In ordei for ('Al to be able to fully implement its of n,,tcrials selected for low soil fertilit\ conditions to 

goal of organizing one network Celut per commd0dity the bean proje,.ts inAfrica. 

network e\ er, 'ear (or the equivalent of one network 
event in the sense that often network cvenits are Position to he dele! d: Beans: ('oordinalitor position in 

organiz:d on a regional or subiegional basis), the Central America. CIl turrentlv maintains a three-

Center urgently needs to ad(; sonic US I 50,ff,() to is man regional team for beans in Ce'ntral America. 

conferences budget. Nctworl cnlcrenccs illcrrcd to From the inception of this involvencit in C'entral 

here are exclusive of hein nct\)rking actisitic, in America, C1 A has nade clear its intended strategy to 

Africa whereiadequate rasources for con fercncc events gradually reduce its cornminitment there as tle sub­

are incorporated in the speci:tl-project funded projects regional bean research network gais streigth, and as 

that support (_'IAT's bean work inl Africa. the national programs asslmrae increasing responsibil­
ities. A recent indepth review of the regional activities 

It should be pointed out here that prior to the it Central America has shown that, at this stage, 

13 

http:proje,.ts


project management can and should increasingly pass the coordinating function. A steering committee isto the national programs in the region. Consequently, being formed, consisting of national coordinators andCIAT proposes to delete tile position of regional tile two remaining CIAI staff members to furthercoordinator and, in its stead, one of the two remaining enhance the regional coordination of bean research
staff members will be assigned, on a part-time basis, and development activities. 
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THE RESEARCH PROGRAMS
 

BEAN PROGRAM 

Core resources 

Resources Senior staff 
Scientific 

and supcrvisor Clerical and other 

Act. 

86 

Bud. Bud. 

87 88 

Bud. 
89 

Bud. 
90 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Bud. 
90 

Act. 
86 

Bud. 

87 

Bud. 
88 

Bud. 
89 

Bud. 
90 

Personnel (Positions) 
Progirar leader 
SoiI niicroiology 
Stil/pla itnutrition 
Physiology 
Breeding I 

reedingftl 

Breeding III 

lntoniology 

P'athology I 

AgronomNy 

(prelim. trials) 

Agronmy (cropping 

systems) 

Agronomy 

(inter. trials) 
Virology 

Economics 

I 
I 
-I 

1 

I 
I 
1 

I 
I 

1 

I 
-

I 

I 
I 

I 
I 

1 

I 

1 
-

I 

1 

1 
I 
1 
1 
1 
1 

1 
1 

I 

1 
-

1 

1 

I 
1 
1 
1 

1 
1 

-

1 

1 
-

I 

2 

2 

-

2 
3 

3 

2 

3 

3 

2 

1 

2 
2 

3 

2 

2 
I 
3 
4 

3 

2 

2 

4 

-

2 

2 
-

3 

2 

I 
3 
4 

3 

2 

2 

4 

-

2 

2 
-

3 

2 

2 
I 
3 
4 

3 

2 

2 

4 

-

2 

2 
-

3 

2 

2 
I 
3 
4 

3 

2 

2 

4 

-

2 

2 
-

3 

3 

7 

-
13 
13 

16 

14 

11 

12 

10 

7 

17 
7 

3 

2 

7 

I 

12 

15 

16 

14 

10 

17 

-

8 

17 
-

3 

2 

7 

I 

12 

15 

16 

14 

10 

17 

8 

17 
-

3 

2 

7 

I 

12 

15 

16 

14 

10 

17 

-

8 

17 
-

3 

2 

7 

I 

12 
15 

16 

14 

10 

17 

-

8 

17 
-

3 

Total 13 12 12 12 12 30 30 30 30 30 133 122 122 122 122 

Decentralized regional programs 

Central America and Caribbean 
Regional Coordinator 

Agronomy 
Breeding 

I 
I 
I 

I 
I 
I 

-

I 
1 

-

1 
1 

-

1 
1 

3 

2 
1 

3 

2 
1 

-

2 
4 

-

2 
4 

-

2 
4 

2 

1 
-

2 

1 

-

1 

i 
1 

1 

1 

1 

1 

1 

1 

Brazil and Southern Cone 
Reg. hiaison/Agronomy - - I I I - 3 3 3 

Africa (Great lakes Region) 
Breeding/Coordinator - I I I I 

Pathology 
Systems Specialist 

-

-
I 
I 

I 
I 

I 

I 
I 

I 
-

-

I 
I 

I 
I 1 

! 

I 

Total 3 6 6 6 6 6 6 6 6 6 3 6 9 9 9 
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Direct costs (1987 US$ if thousands). 

Costs Current budget Proposed 
budgCt 

Actual Revised 
1986 1987 1988 

Personnel 21)67 2448 2448 
Honoraria, stipends, and 

allowances - - -
Supplies and services 416 487 487 
Travel 181 303 303 
Lquiprnent replacetment 16 51 51 
C(ontingcnc - - 58 

Subtotal 2680 3289 3347 
Support tititsa 97 


Total 2680 3289 4458 

I Rco ,.cllhC-t 10 ,11n (0 111CBen.I(tl dgih.h flult, 


Program Commentary 

Importance of beans 

fleans (P/ltaaolu vul:. ' irL.) ac grown on approx-
imateis 12 million iectaics itt the tropics, and arc a 
principal food crop for stoall fillicl s illtiany coutl-
trtes in tropicail AMCIC'I, Africa, and the Middle Last. 
Beans Constitute a aolr 01 proteiltit sot rcc in thcse 
CO LMIFItlesp l;CIH\ Iot tie l w-ttC 0tle segm n tIs Of' 
their populaillm s. llc;tt productil is also the riaiti 
activitv t lpporting an esti ma ted Ilis c ti illion people
living on small farms in Littin Atnciclt arid A,ica. lor 
a fa.r greater Iltilt bcr f StlIth farl lll..ls. ate CenTat9 
inpottani part of their cropping systemts and of their 
diet. 

Beans provide Ii of' otal protein consumption in 
tropical Lattin America at' J in manv countries "11-IL Y 
ARE the cheapest form of high quality protein. In 
eastern and central Africa per capitia bean consr) p-
tion reaches 50 kg per person per year-the highest in 
the world. Ilere, people derive iore protein from
beans than from a!lanimal products combined. 

Because of their low price, beans play an especially 
critical role intie nutrition of the poor. For example,
in urban Colombia, the share of beans intotal protein 
intake of the poor is twice that of high income people. 
Beans are of greatest importance in diets in rural areas. 
In rtral Brazil, beans provide from one-quarTer to 
one-third of the total protein consumption, as well as 
10% to 15% of total calories. 
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1988 Budget request for Hean Program. 

Activity 

Water management 

Soil management and conservation 
research 

Agroclimato!ogy research 

(erniplasn 
(.olservaton, characterization,
 
and docutIteritatitI 

luhalneetnent 

Plant breeding and improvement
l3Intrnational trials (distribution 

and exchange) 


Seed production 


Crop systents research 


plant protection iesearch 


Plant nntrition research 


Specialized courses (short term)lndividtaliled internslipS 

(ConferenceS and setmiinrs 

Il)octieunttatlitt and dissemination 
RCSCaLch on ipproaches, cOncepts, 

ietltodlogtes. tnd rocedures 

Counselling andi i.lvising NARS 
cis 

Technical issitinlc 

Coordination of aetworks 


lconomic and social analysis at
 
microlevel 


Market analysis 
Policy analysis 

Nutrition and cotnsumption analysis 

Research on research 

Exploratory research 
Conversarion and utilization research 

Total 

Amount
 

(1988 USS in 
thousands) 

24.9 

30.8 

8.8 

95.2 
246.8 
828.5 

324.2 

0.1 

431.4 

381.1 

255.2 

174.4 
297.7 

29.0 

126.1 

146.8 

126.4 

97.3 

476.8 

72.8 

40.4 

40.4 

29.7 

8.3 

119.6 
45.1 

4457.8 



Beau production in the tropics is principally concen-
trated in Latin America (tile center of the crop's 
origin) where 4. I million tons are produced annually. 
In eastern Africa nearly 2 million tons arc produced 
annually. In Latin America, Brazil is tile largest 
producer, followed by Mexico. In Africa, Burundi, 
Kenya, Rwa ida, Tanzania, and Uganda are the lead-
Ing producers. Because small formers in Africa and 
Latin America produce beans with low levels of 
inputs, oil poor IillIside soils, subjected to considerable 
disease and droght stress, and inlow plant popula­
tions, yields a',.:ragc little more than 500 kg/ha in 
tropica, Latin A merica and Africa. I lowcvcr, this low 
yield is partly due to competition froim other crops, 
such as maize, which are grown in association with 
beans. 

eCuse 01' tile high Stress Conditions under which 
Becase sresf te rridr wichhih conitins 

they arc produced, beans are a risky crop with highly 
variable output. For example, in Latin America 
production fluctuates by as Much as one million toils 
from year to year. Moreover, illmost bcari-ptodtlciinP 
countries there has been no productivitygrowh in the 
period 1966-19, 1,anid in mati', irtstanices yields have 
ben falling during: this period, l) cprirtarily o Area 
expansion, production increases heIC beetn lagging 
behind population growth ill itlost colities. As arc'~ult, for the first tine in history, latin} Atinirca arid 
A'C'.U,ihtoebe o e . Ip)to rvo A llllS.a"sndfirst[linet I I 
Africa have become net iniportes of beans. Ior some 
co rii,, howc~eve this picture has started to change. 
(See "Sulnlilila (fAchicclictnts, P. }-7). 

Problems of the crop 

Potential yields of currentl' grown \,arieties in Latin 
America range fron 2-3 t/ta. Oine of tie principal 
reasons why actual yields are low is the hcavV disease 
pressure on the crop. )isease incidence varies frorii 
region to region. Nevertlicless, somnre disca:ses arc 
prevalent in virtually all prodnctin ti regions, for 
example, (0,'i of heat Latin America isprotuction ill 
subjected to tile risk of alithriacnose attack. Disease 
transriiissiori via tie seed has undoubtedlv conrtributed 
to the wide distribution oflmarnv heat diseases. 
Disease pre';sure is furither increased by the poor plant 
type of busu beans. Ilaits c(0tnly lodge at maturitY 
and, with pods in contiact\with tile soil, discase 
accumIlation inseed ocCUttrs. kil-arcrs traditiotnally 
save their seedt for stubscq ucLi)t plantings, a practice 
which further contributes to disease incidence. Climb-
Ing beans that are excessively vigorous have pod loads 
well above the ground, but are subject to seed loss 
when the maize lodges. F'armers have reacted to the 

strong disease pressure by planting toward the end of 
the wet season, which increases drought stress. 

Inaddition to diseases, insects can cause severe 
reductions in bean production, particularly under the 
drier conditions referred toabovc. With beans increas­
ingly being displaced to marginial lands, soil acidity 
and phosphorus fixation are beconing important. A 
further important problem is that bean[s do not fix 
much nitrogen under most production conditions. 

Program Objective 

The Bear Prograli's objective is to support national 
p:,g-,rms in the dcvclopmenrt and promotion of 
improved tectllology that permits increased bean 
prodUCtiol aMd yields. [he following primary activi­tiupor tis jectivi­
ties Support tis o+bjective: 

(icrictic improvement o)lbean gcrmplasl to meet 
the agrollonic reluirCllellts of larlnlers as well as 
consiilicr prccrenices. 

l)evclopmcm of agronmic piactices conipaible 
with improscd gctotpcs. 

ining to strengthen tie reearch ard techiol-Tann osrnte h e-crhadtcn
 
ogy tallsfcr arid validation activities of col­
labolrating national prograils. 

Iriten tiacnional cooperati)rn at all levels for tile 

firtler development of' an active bean research 
network throughout the action area of the Pro­
graii 

Program Strategies 

Genetic improvemerit to overcome production pro­
blems-rather thaln tile use of purchased inputs-is 
the principal strategy of the Bean lrogranm to increase 
yields. Genetic irliprovenmrent activities are based on 
the large genetic viriability encountered in beans and 
,re facilitated by the availability of more than 35,000 
bean accessions (iucluding. their wild ancestors and 
related species) in the bean getrnplasni bank housed in 
the Genetic P .sources Unit of CIAT.This collection is 
periodically evaluated for desirable traits. The Bean 
Program perforis several thoutsand hybridizations 
per year involving superior accessions. The resulting 
progenies pass through uni tormi successive nurseries. 
ThL best selections are tested in international uniform 
nuiserres from which the national programs select 
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materials for direct use ii regional or onfarm testing 
or, alternatively, for use in their own breeding pro-
grams. 

At the beginning of this decade, and following 
several years of systematic training of national pro-
gram personnel, the Program started an intensive 
effort to decentralize selection. Today, national pro-
gram scientists are increasingly selecting locally 
adapted materials mostly from CIAT-generated pop­
ulations. National programs often request CIAT to 
make specific crosses for them. CIATdoes not release 
or name varieties as this is entirely a national respon-
sibility. CIAT only provides genetic variability ac-
cording to expressed needs. Seed shipments pass 
through the sced health laboratory of the GRLJ to 
ensure that the exported seed is free of virus and 
disease contamination. 

The bean breeding activities seek to combine tile 
following desired ;,.; iabilitv: 

Resistance to priority diseases and insects, 
These are 1'M V, rust, anthracnosc, angular 
leaf spot, coniion hacterial blight, and leaf-
hoppers. In addition, the Bean Program, 
through its decentralized breedingi strateiy, 
attempts to incorporate into improved va-
rieties resistance to important location-specif-
ic diseases (such as bean golden mosaic virus 
in Central America, or tile bean fly in Africa). 
Of major importance in selecting improved 
varieties is the need to meet local color and 
seed-size requirements, besides specific agro­
nomic requirements. These requiremients vary 
from cuntr%to count ry and from region to 
region. 

Yield potential. Increasing yield potential of a 
legume crop such as beans is a long-term
nbjecti'e. In order to be able to increase yields 
of beans when disease resistances have been 
incorporated, the Irogram is placing in-
creasing emphasis on genetic improvement 
for higher yield potential. first under no-stress 
conditions and, late, under diverse stress 
conditiois, 

Improvement of drought resistance. Over 
large areas in Africa and Latin America beans 
suffer from irregular drought stress. The 
gerniplasm collection and breeding will pro-
vide lines better able to withstand drought 
stress. 

Decreased dependence on fertilizer require-

ments. While all lines are being developed and 
evaluated under low fertilizer (and plant 
protection) regimes, a genetically improved 
bean/Rhizohium interaction is sought to in­
crease the nitrogen-fixatioi,tb;'ity of beans. 
The Bean Program alst ';t4 t "o enhance the 
penetic variability for auapton to low soil 
plosphorus conditions which is of principal 
importance in Brazil andlar+gearcas in Africa. 

Nutritional quality. While genetic improve­
ment for protein content, cooking time, or 
digestibility is not actively pursued, the Pro­
gram does munitor these factors in newly 
developed nmterials, cnsurc thai nodeterio­
ration OCCUIS. 

Since agronomic practices are largely site-specific, 
the Bean Program conduct.., litth research in this area.
Often, however, improved varieties F-erforrii dif­
ferently on tile experiment taticil than on farmers' 
fields. Given that onlfatn research aInd reg1ona variety
trials are still inadeqnatclV dCvel.'cped in most Coun­
tries, the Prograni has found it necessary to devote 
"onsiderable reso urces to diagnosis an1d validation 
trials. The Bean Program has therclorc dcvcloped an 
active onfarin research and training progra in with 
national programs to provide feedback to research 
and link research and extension. This program is being 
developed in close collaboration with othe . interna­
tional centers, e!:pecially with CIMMYT as beans are 
mostly grown in association with maize. 

Achievements of the Program 

(See Bean Progran section under "Summary of 

Achievements", p. 6-7). 

Special Projects 

Bean improvement for eastern Africa 

The objective of this project is to increase bean 
production in Ethiopia, Uganda, and Somalia, there­
by increasing protein intake, and improvingso the 

nutritional status of focal populations who are mainly 
small farmers. Production is to be increased by tile 
propagation of improved varietiesand the adoption of 
improved production technologies. Major activities 
are: (a)developing national prograin research capacity
by training bean breeders and agronomists; (b) intro­
ducing new germplasin and, through national breeding 
programs, developing highly productie varieties 

18 



adapted to local conditions and consumer preferences; 
and (c) improving cropping systems. Germpla;m 
improvement emphasizes the development and distri-
bution ofimultiple disease- and pest-resistant lines. 
Emphasis ison regional collaboration on research and 
networking activities to improve communication 
aillong national programs. This special project is 
supported by CIDA and USAID. 

Budget
 
(1987 US$ in
 
thousands) 


1987 1978 

Personnel (4 senior scientists) 28: 464 
Honoraria, stipends, and allowances 122 237 
Supplies and services 91 150 
Travel 41 50 
Equipment replacement and capital 67 57 
Indirect costs 76 127 
Contingencies 63 101 

Subtotal 742 1186 

Bean improvement for southern Africa 
(SADCC countries) 

Tlhis project iIdesigned to increase bcan productivi-
ty, production, and cottsutmptiot, and to strengthen 
national agricuIttiral resCarch in 'hwucolus beans in the 
nine SADCC countries of Africa. This regional net-
working project will develop, in collabo-ation with 
national prograIms in the region, new beal-prodItCli6n 
technology for both traditional and inno''ative crop-

ping systems. It will also strengthen tationd research 
capacity so that national bean production can be 
increased to keep pace with expected demands ftor 
the rapidly growing populations of the region. This 
special project is supported by CIDA. 

Budget 
1987 US$ in 
thousands) 

1987 1988 


Personnel (5 senior scientists) 356 504 
Honoraria, stipends, and allowances 50 273 

Supplies and services 74 132 
Travel 11) 6(1 
Equipment replacement ;ind capital 316 166 
Indirect costs 110 155 
Contingencies 46 68 

Subtotal 1020 1358 

Research on Phaseolus germplasm 

This project includes collaborative research with 
Italian institutions on: (a) virus diseases of l'Phascolus, 
primarily bean yellow mosaic virus; (b) creation of 
new variability through mutagenesis in lPhaseolus 
germplasm; (c) seed protein quality; and (d, regenera­
tion of I'haseohis from unorganized cell preparations. 

This special project i'i financed by die ItUfian. govern­
ment. 

Budget
 
(1987 US$ in
 
thousands)
 

1987 1988 
1987 1988 

Personnel 23 30 
Honoraria, stipends, and allowances 45 30 
Supplies and services 40 22 
Travel 26 19 
Equipment replacement and capital 16 14 
Indirect costs - -

Contingencies - -

Subtotal 150 115 

Beans and rice research in Peru 

This project involves collaboration with INIPA on 
bean and rice research tirough two advisors who 
provide technical backup and assist national program 
coordinators. The advisors also play an active role in 
varietal selection trials, inservice training, and the 

selection o 'candidates for training at CIA'I. They also 
assist in the formulation of medium- and long-term 
rc,earch plans. This bilateral project is financed 
through a World Bank loan to Peru. 

Budget
 
(1987 US$ in
 
thousands)
 

1987 1988
 

Personnel (2 senior scientists) 140 140 
Honoraria, stipends, and allowances - -

Supplies and services 53 53 
"Travel 9 9 
Equiprment replacement and capital - -

Indirect costs 14 14 
Contingencies - -

Subtotal 216 216 



Farmer participation in technology 
design and transfer 

In close collaboration With the tientituto Colombia-
no Agropecuario (ICA), this project is to: (a) imple-
nent, oil a pilot scale, new methodology for smllm-
farmer participation in the design and evaluatlion off 
agricultural technology; (b) demn11Istrite the effec-
tiveness of the methodology in achieving accelcrated 
generation and tranlsfer of na %vtechnology: and (c) 
develop training ruateri..;s on the t clliliqucs and 
management requirlents of this methodology for 
worldwide dis+;cniination. Initially, there \iIllbe inten-
sive, practical training in time ethidolog. forlICA 

staff frol the Iintegrated Rural )evclopment Area in 
('a uca. This project is supported by t he W. K. Kellogg 
Foundation. 

Budget 
1987 US$ in 
thousands) 

1987 1988 

Personnel 77 82 
Ihonoraria, stipends, and allowances 15 17 
Supplies ald selvices 3 5
travcl 6 8 
LFquipucnt teplacemient and capital 23 15 
Intl ncmt ct,), 20 22 

Subtotal 144 149 

Economic study on snap beans in 

the tropics 


This economic st udy a.ddrcsses four rua11or areas: (a) 
compilation (if informition on dCveiopinlg country
production, miarketirg, anmid consumption illorder to 
idertify the rost important production areas; (b)
assesslent of trends in production, constlniption, 
prices and productivity, and investigation of the 

causes of such trends; (c) analysis 0t' major produc­
tion/marketing/consumption systens to determine 
constraints to increascd production .und consuilmption, 
as well as to generate baseline data on current 
tech ology and critical quality claracterislics' and (d) 
evaluation t,.x ante' of the socioeconomic and nutri­
tional impact of improved snap bean technology, 
focusing oilthe distribution 0f benlits amiong con­
suimer and producer gloups. Ihis project is financed 
by the government of the Nethrliid,.
 

Budget 

1987 USS in 
tihousands) 

1987 _19_8 

Personnel 32 40 
Honoraria, stipends, and allowances -
Supplies 
Travel 

and services 3 
7 

4 
8 

l:quipmeni replacenent and capital - -
Ilndirect costs 6 8 

Contingencies 2 3 

Suhmotal 50 63 

Germplasm collection for beans, 
cassava, and tropical pastures 

(See under "Special Projects- in Genetic Resources 
Unit section, p. 53). 

Legume germplasm 
(See tinder "Spccial Projects in Genetic Resources 

Unit section, p. 53-54). 

Specialized information centers 

(See under "Special Projects' in Communication 
and Information Support Unit section, p. 77-78). 
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CASSAVA PROGRAM
 

Core resources
 

Scientific
 
ReSOUrceS Senior staff and supervisory Clelical and other
 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Buld. Bud. Bud. 
86 87 88 89 90 86 87 88 89 90 86 87 88 89 90 

Per-sotnel (Positimrs)
 
Program leader I I I I I I 1 I I 1 3 1 1 I 1
 
Utilization I 1 1 2 2 5 4 4 5 5 10 7 7 14 14
 
PlYsiolog I 1 1 I 1 1 3 3 3 3 II 1 
 I 11 I1 1 I 
(Giclliplasil dt:velop cill I I i I 1 2 2 2 2 2 27 27 27 27 27 
Pathulgv I I 1 1 1 2 2 2 2 2 13 11 11 11 11 
Iilonl ol gy I I I 1 1 3 4 4 4 4 12 12 12 12 12 
Soil/planl ultr i - - - 1 1 
Cuolturtal liratices 

(Agiomnotn ) I I I I 1 i 2 2 2 2 9 11 II 1 1 11 
:l 1MiUNC, I I 1 1 3 3 3 3 3 4 4 4 4 4 
MeditLuna 	 I I 2
1 I 2 2 2 2
 
Caliliagn a - - - - 10 10 10 1 10 
V i hg, - I 22 - 6 4 -
It ceding I I - - 2 2 9
 

l,,ta 8 8 8 10 10 21 24 22 25 25 108 100 96 112 112 

I)c'.eCtuali'cd rCgiolal prograins 

.As
"ia
 

iBccdill I I I 
 I -3 3 3 3 3 
.\gr1. o0 -l. I - - 2 2u' - 1 -
1,C i, iic- - - ! I - - - 1o I 

Sub-Sa hat Africa
 
liaison scicntist (ITA) I I 1 2 2 2
 

Bradi
 
Agritmonilrceding - I I - ­ - 2 2 - - - 10 10 

Totial 	 I 1 2 5 5 - - - 2 2 3 3 5 18 18 

Program Commentary 	 perennially plagued by questions as to its future role, 
and indeed, its very existence. 

Asa ctop grown exclusively in the tropics olthe Third Many of these doubts iriginated within the Center 
World, ilpted to riargina! condtirions, grown chiefly itself as the Board and ianagenient repeatedly ques­
by small fariers, provider of an important source of tionCd the fittr, of the Cassava Program and con­
inespnclsi\ c calthlrcs to 500 million of the poorest strained its growth, making it the first target for 
cotlstiinir,, g,.,rssly utde rresearched in developing teduic tis in times of budget constraints. These 
countries, and lacking a rescarch knowledge base from doubts about acrop of such obvious itnportance to the 
develhped Coltrim;, cassava would appear to be the poorest fkarmers and consuAers.i weie the result of 
ideal candidate to be assigned highest priority I'r skepticism about the fiture dentand for cassava and 
maximum allocation of funds in the ('GIAR system. thlt subsequent misgivinrgs about the need for ii-
Yet the CIAT Cassava Program, despite having been proved production technology. Consequently, the 
assigned global responsibilities for this crop, has been Cassava Program embarked upon a series of studies to 
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Direct costs (1987 US$ in thousards). 

Costs Proposed 
Current budget budget 

Actual Revised 
1986 1987 1988 

Personnel 1579 1567 1701 
Honoraria, stipends, and 
ailowatnces -

Supplies al(J services 222 203 220 
Travel 213 225 244 
tq uipme t replacement 46 30 33 
Coiltingelcies - 39 

Subtotal 2060 2025 2237 
Suppotl units - - 897 
Price prmision - 128 

Total 	 2060 2025 3262 

ii. RCIOM'tCC11ILM111t'll Ii'I ) [+ hljj, 10>1iC (-urnan 

asceltain the future role ot this crop itl the agricultural 
ecolomPies of dtt elopilg nations. This cLtrt was 
accelerated and expal ded i11rCsponsePAt to tilte ccoill­
tnendatiot ot the 1984 :PPR of ('IAl that ,tudies c 
ttndertaken to ascts future cttanitd Io calssaVa 
atlnd CiaSaVat Itd1cts, ttalt the ftuCre dil ctiolld at 

scope o! the ( .s!; Its Ptogrlan shton d bc reviewed 
after the ,(tpl,:tit I suicht studies; and that inl the 
rmcattinte, the planilll should be held at its currnclt 
level. The (IA I tidtiiern plan lto 1985-1989 (ii 
revisioni of thte long-ratnge phan it tha l(),'s"9
taking into accootlrit the rCcotnittnditious of the 1pR: I 
also tescrcd judgment on tIe (ass,vij Program, 
pending the otltcote oftle studies. Il tle interim, the 
TAC, in its "Review of' ('GIAR Priorities ltd lFuturC 
Strategies" (p. 3-Il aid 3-12), gave strontg suppotrt to 
cassava ai- an importalt siall-flhtn er crop of special 
importance to and with hih potenttal pavoftf for 
research for Africa and stated that denatid was 
"buoyant" in Asia, but they considered the situation 
in Latin America to be more complex, with future 
demands for ca.!;sava unclear. The lAC stated: "Firm 
recommendations for the longer tern nnust await the 
outcomte of*thle mnarket study]." 

These studies have now been completed for Latin 

America and Asia. The results oif the studies, as well as 

the empirical observations of what is happening to 

cassava in the rapidly changing economic conditions 

of the Third World, convince is that cassava is indeed 

a crop whose time has come! 

The description below describes what CIAT now 
considers to be the present and future role of cassava; 

1988 Budget request for Cassava Program. 

Activity Amount 
(1988 US$ in 

_thousands) 

Soil managenent and conservation research 58.0 

Gcerniplasm
 
Collection 
 52.0 
Conservation, 	 characteti-ation,
 
atdl documetnation 
 299.6 

Lnhancetnent 300.9 
'lant brecding and inprovsemtle n t 640.0 

Itern.ational tt als ;distribution 

a td cxchange) 242.7 
Crop systct.is reseaich 295.7 

Plant pr)tcctionl research 335.3 

PIllt niut rition rescalll. 23.7 

resource eubalnIttIetit 

Specialized cotirso, Ishort tcrnl) 89.0 

Individualized inteinships 172.0 
.ollflcellrn ailnd scninatls 35.6 

)oc,.tttit and dissetnatioti 55.6 
RCsc;lch on apploaches, t:oncepts, 

ctlhdlojiC,, and /L)Cetdures 2.8 

(uiii'ellin and .dvising NAIS 76.1 
lechnuilal assistancc 97.3 
Coordinationll it lictvolks 84.5 

a(nIAT 
Ectoi, id social analysis at microlevel 96.6 
Market aitalvis 61.4 
Polcs attatssis 64.2 

Nutrition and cotsumptiont analysis 49.8 
lxpho, tor research 67.0 

CoMvTr1,tot and utilization research 62.2 
Totad 3262.0 

the objectives and strategies of a program with the 
global mandate to conduct research to enhance that 
role; and the minimum size and deployment of* a 
research learn to carry out stich it strategy. It should be 
seen as an update and addendum to the other doct­
ments referred to above. In the interest of brevity, 
much of what should be said about cassava cannot be 
included here. For a more complete picture, the reader 
should also read the CIAT long- and midterm plans 
and the TAC priorities paper. 
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Present Status of the Crop 

Nature of tile crop 

I'he cassava plant, which originated in Latin Ameri-

ca, was probably fir't cultivated by Amerindian tribes 

about 4000 years ago. The fac-t that it spread so rapidly 
and became an important component of small farmers' 
cropping systems and of the diet of hundreds of 
Millions of tile people in Africa and Asia so quickly 
after its introduction to thes- continents by Spanish 
and Portuguesc traders less than 400 years ago, attests 
to its unique inatuC. It is one of Ihe worh'Ls most 
efticient converters ot solar energy to carbohydrates. 
The crop'" special slomat:l respotise to low relativt 

lutnidity allows it to survive and pIltli)ce a rcasonable 

harvest UrLtCI conditions of drtOW lit and sporadic 

rtinfall thai f,,:qtently causc Other crop> to fail. 
tC-cauise Of its drought toltriancCand the fact that its 
roots can be left in the grotid for long perinods as at 
Food reserve, it represents excellent insurance agai 1st 
famine. lie plant's inherent charaictcristics and a:,­
sociation with mycoruhizae make it especially well 
adapted to acid, infettile oils. As the plant does not 
have a critical grMVth stagC duriing which., severe 
insect or disease attack cal Cullse complete crop 
failure, it is particulirlyv suited to biological control 
lcaureS. Ilhesc characteristics have made assava ian 

attractive option tot farmers with limited resources in 
ariginal agricu~ltural mreas of tile tropics. It ideIllymeitsnth equity utcria softhe tOIAR. ItclalS.va 

production and proccssilig ar highly labor intensive, 

it rcponds to (GIAR concerns tot enlployntent 

generation, 

Distribution 

Cassava is growi throughout the lowlaond tropics, 
Total world predaucion is about 13 millihon tonts (52 
million tons cereal equivalent), witl about 40% Il 
production ieach of Africa and Asia, and 20% i 

Latin America. Brazil is the world's o'rgest producer 
and con tmer of cassava. I ternlis of total calories 
produced in he tropics, cassava trks fourth, tollow-
ng rice, sugarcane, and maize. 

End uses 

Cassava is a multipurpose crop as shown in the 
following table. These global statistics mask large 
inter- and iniraregional, and even intracountry, dif-
ferences. In Latin America, use of cassava for con-
siinption by hunnans is about the same as the global 

figures, while in Africa a larger portion is utilized as 
food. In s;everal African countries cassava provides 
40% to 50% ofthe total calorie intake and is the single 
most important source ofcalories. In the economically 
depressed northeast region of Brazil, it is the domimantfood staple. 

World utilization of cassava, 1975-77. 
Ind use Contribution 

(%) 

Hnman food 64.6 
Fresh 30.8 
Processed 33.8 

Animal feed 11.5 
Starch 5.5
Spar 7.0 

_ _por'_7.0 
sOtRLi: I.AO 

Futture Prospects 

Demand studies 

Defining the prohlem. Much of the basis for skepti­
cisiti about the Iuture demand ofcassava relates to theobserved decline in per capita consumption of this 

crop in latin Anmiica. This was perceived as being 

due to rapid urbanization, rising per capita incomes, 
and increasing possibilities for commoditN substitu­
lion. It was reasoned that: (a)cassava was an inconven­

ient, bulky, perishable, and less-desired commodity 
that would-like many other basic sta ples-gradually 
beCComIe less iiportairt as economic dCvehloment and 
urbanization procecded:and (b)that tile Latin Amcri­
call experience may be a porttt of tile tntire tor Asia 
and Africa. The corollary to this reasoning was that 
there would be little demand for improved production 
technology for a crop with i dcclinin, mat rket ()n the 
other hatd, it seemed prccipitou., to abandOl 2 crop of' 
such importance toI tncome gener;rtiOl by poor 
farmers and with tile potential Of providing inexpen­

sive calories fbr COn]SumCS. It Was iteCCSSaIr , there­
fore, to determine whethei or not this trend would 
continue in Latin Atrericat, whether it \,ouild apply to 
Africa and Asia, ictlier aternilve uses of this 
multipurpose crop 'would coite mnoe into play vith 
the evol'ing cconomuic conditions, how new teclinol­
ogy would affect tire ftture demanud, and how all of 
these factors votild affect the research agenda. 
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Methodology. Because consumption patterns, go- carried ot by tWe loud Research Instr lute at Stanford 
ernment policies, and the resource endowment and University.

production costs 
 for cassava and alternative clops

vary so greatly among aund within regions and, in some 
 ,friean demand studies will be carried out joitly bycases, within countries, it wvas not possible to consider CIAI and IIA, beginning in carly 198. 'lhese willfuture demand on a global basis. "Hius, the studies take more time ard will be inore costly as morewere disaggregated by regionis and for selected key primary data wiII ticcd to be gathered. A three-yearCountries. project invoflving IoIlr economists has been j,intly 

of'(overage. Ihe 
developed he the iwo ('enteLs. aclih is placing, haillIatin Amrican studies, considered the estiniateif cotsS iit us core bndgct reqLcs forto be the most critical by the LPR and the TAC,were 1IMS-90. While it is obviously itipmtlt t ti()trdclstandconducted mob)st intensivcly. I inder the leadership if dhe trends better and cxplorc the fliture poteitial fortile:eli"or eclionlit of tile(',avil Plglall, three cassava it, Africa, tie imp)rtance (f'the lo)p forpostdoctoral ecorhmiist were col:itlacted for a two- hunian food aird the o,()me tilefact that o lactorl,year period each. 1 rev*% ndrcted indivilual couiui v respoisible Io' the chantlge., incoinsumptiot pattel itsinstiidie of lrazil, ('olibria, the l)OiMiurcian Reprrblic, Latii, Amclica aid Asia (that i,,. rilcre:tsed pel capitaECiladorf, Jalraicr, eo, P llain, Pallrgnly, PeR'I, ilcorire and rapid tlllirartiin Iave t()lprogressedand ''.iie/tit. iht,t studioe , c,id.tlctcd collabora- as Ijr in Afric;i "1rr!gt.'st( (i' d\ \\is lessthat -,trtively with CC41i ii>, lour rrtiorrl pli)grallis illtile ilgent than thosc tr the otitl cm itnicirts. 

respective . rin!t ts ,.wed sciC (in(dla\ data ar d, w here
tIecCSv\, ollectedL prtai il ata t: I Iighli1 lhts of'he results. It is obs utsl,irpo',sibl to 

do justice It)the wealth ()I ,altiablc ir11trrnltiti Ott the\nalyC tile CUlretl itidpotential role ofecassava pwtettial for csqiva Or x'rrius nitsu', riral". We LanetfdI'Ofhuman 0c Irstlairpi run. ectdogical, s()c;l, ecoioic, arid pllicial conditions 
Evaluate tie irr:(i nlc generation and em ployment 

comilng ort nd tile lcmlan id tirdi'., i Illriiv b'lic'strirnnrlar\ staicirieit ,tc itr t I lie rea dlopportuni tis creted by cassava prodtction and 
I 

[(irc tirged to lea lile [xc'Cti'e S1r rrrrrarvW od tireprocessing. 
 '.ttldics. l\,ita sr;itiitilrt \ cr tt)i t) \ idC a lciltma t 
Describe the cul lrreit a ri potential incorporation inIllnlliatiotillOnirtlriohglt data, i qntLtr;hiIicatiols
of cassava int) allillia Iced. to satisly tle ,keptic tht tilIisoitt based ''II

";sItld cc()lr()illic ;rntrl \>sc-. lIe >o rinedl shuld
ldeirti,. the 'egi (iris \'inCie CaiSSaVa l lOduction l'ad tlll lel)iirts ((rictile 
 lrctlo t crich fr .1\0siarand 
can be expanded and the markets that it will ente. l.atin ,'\nmierca I. 

Special atteintion \kas gisct I) t (p(riduclil csts lto Ovcrall, these restlts (itllniti ate atbuo'at inliketcassav. illid iisiblc collipotill,, cl,)ps tr deterinite potetialtfr iilC sed cssl,,a pid t ti.tlo,bit this isthose ca.Ises w'herets_' ,;a cmld or"co[lid not[ tionl;ete ' riot true for all uses ilt all ctultntitsl.lie stidies sio\
 
('tUel,rit giii'ernIiiI pIicies 
 tll;rt ma\ altificially that:affect ,itch c'Oirnpetiriiii anliptssible citi.rriges olpo)licy
taTt woldI t:Iit I
eC tIe Icc),n ni \,c let) cotnsideecd. The observed decline ilIICsh consunption ill 

Latin AnicricaI,piritcipally (Ilie t;,In additrotn to Ihrcse Latin Amiericari ecrinoraic tlie urtha'i­
iation pirces,. I lieh nuaiketitlg eiisti, have
studies, a dorti tltu1iit crtnu thitetllns dissertation 
 shifted relativ\e pricC, (d ,ssrVa Mid grainresearch (il ctr.trli cl Ittnds ill ilnc( olomlbia to deter staples bct\)tccii I tl r t!indll n)in ilcas, calls­the factors behrind tir. decline inper capita criisrirnp- unlill'ptiioi)ing C n', ti b': l)\er ill Ilhali I a tintion in tibaill teas anld cillliler plefercliccs for America. I nlh cassrVit has a positivt:lllct)illcCeaSsaV'i illrelation t()other starchy I'uiids. elasticicit\ anid CiilSIllpti{ii eall be expcctCd 

,
.Xtia tial(I ,,Thelict~tld~lreAksia.Jetlnlll ,hLcd cx lll','to12 sec-
Itirirc s\ hdehWe'ehi~rsis (itt to gri) m o1rudestIy. N ew prcs, v tiii) tcchnol­e-ogy is likely to rerLuce niarkt-tinrt costs atd
 
ItI I d i ( t a U. ItI \ n Ita bc I c I n istg cdeer t r o th .
 sC I i I (I c 

oIfthe ('assava i't)or~in. ,.\itiI'l, v:rlrarblc c iitribi­
tiotl of sCnioCCent-hliCs, tltsl!tints fIri1 lI iiliand Where ci)risiirptiln of processed cassa\ a byand Idonc it.ltIdIlii a Coillltl , "tlrdiCS s.\eLecll- hilniar1 s h s declitned, this his largely been thedticti: liil China, India. Iiuhinrcsia, Philippines, and . .. .
Thailand. Ilntile case of Indonesia, CIAT was f'ortu- . W dc,ducmnt nO; hc im t1 Li11cdlMg i tAtI',nate to draw upon the intensive studies on 5cassava ,s tiull I1n1. :\Apatad,,i\c, 671.iU'ah.( tuhua. 
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result of government subsidies of cou pcting 
cereals. Thcc trends are already bhig r-
versed as these subsidies are tCnioCd, ,and 

demand tOr cassava Hnprocessed torI can be 
expected togrw. Ithese plodLtts ,%ill conoll-
ticto stelve as allintiplrtanlt souiice O1 inexperi-
sive Caloric!, to the oovpolo. 

StI, much owhich is used ;n the iproduc-
tion if variou, IWkd. iPCpected to prtxovide a 
growing denatial t "Cassa especially illr a., 
Asia. 

A ajora potential Id giox, ii iit dcttand Or 

cass;tvi is secnasa colponeiti l ;llital teCd, 

chietly ton dotlCtic uC illi Atih At iia,and 
for both o(ltestic use and cspltI illAsia. 

.,
Ile grW ig ti k': ho i Ask;t has 
already rtched lie poirt ihiai pti,.u ti, i 

not keepling ni! \kith demnd. 

(assa a is anl inmportant tll fr equitable 
dcvcopitieilt. Its chialactcii ire such thtL;t 

the beiefits ot 'n x,tcchnoo g.calbe targeted
onl the x.c; peoph' xvi , h~tve inorillv~ b en"h 

iett ut of the d OielocIiiieiiprocess. 

Empirical observations 

I he xoi ld dii not stop while the demand studles 

xx'ere i-ing carried oiu. Imipomtant changes il thle 

c Illlti,\\ le ttakiie ,lacc. and anum ber of dcvci-
'")lititit\ c21iItuId \\:tV. It x,is clear tr'itit the od.tSctt 

that a gmd dieil could he ictined by tolliwing tieiS 
iVeiopi Itst~c\clothaitlllc~l'ithI Hitl il econlolittcs ei1it)lC1 ill[te[hl[ \,,ud t.'O11pl economic 
.die~. 

\When the studies x.cuc initiated, a pilot project t1 
it.lp silil fauncrs' associations develop drying and 
chippitg .capacity to pioces, theircassava and sell it to 
anintal feed lalIllaltacthrCIS was getting under xay in 
CoWobia. Ihis has been a remarkable success. l() 
date, 37 such thirmers' associations have been estab-
lishcd... u, ot the impact Itaxc thati: thell ",c, sitow 
tai ci , it-'Oilics impr'vcd iuarkcd.l both fiom the, 
sale Of thei,- p1tdtiCe ittd from thc distribution Of 
assoiciation profits; the new agriti tustry has gcecrat-
ed considerable employmnu t ini an economicallv 
depressed area: yields ha, iictc:iced aistarers have 
incentives to apply improved pirlhductiti tcchntio)gy 
and, sulrisinghy, the benetits have gone chict], o 
small farmers. Although large-scale farmers are pres-
ent in the region, the maxiiun benefits from the 
proj.ct have been obtaiicd by ftrmers with arums of 
around 3 hectalucs. 

Ise success ot the Colombian proj,:ct led to the
 
development Ot a similar agi iindustrv in lcuador. In
 
1986 that .xpuiilt s eld to be running into
 
trouble. Rainfall, i,,tiil\ a hlt iting factor in tile area,
 
was abllidall, tc-,liltilig In a i;ierL11i[iii/. crop and
 
d2pressed marko ,it casax a chips. was then
ilnte It 

discovered that drx Cassaxa chips When iulck milled
 
nie an excellent sub itute toi i p n1d hihlin ap i
 
used illshrimpotrat-.Colh-sC:1,I;ttiiiu 1 hi) sea.1llsat 
over I S.3t() or n, a price highel than ir vtteat 
flour. The inlpOcationlS i this, disco. er\ f,Ipotential 
cassava dentand lot the vast and groing shrimp 

culture industiv is still unknowvn, hut could be 
tl1iicitdOtis. 

l)riCd ca-Sa a i cut rc I\ being prIoduced 1)rofitahI,, 
in ('ohoibii, ICtiadhot, NXiici. tlld dltmct1­lamllIt, 

t fot of )pill 

'lo to ll-iali e11ctI)llc anid "liclnratc 
Stkatitgithat te p ittilil1o,' this Cr this 

iti it)ncreasc sma,1 
,tltal cmplovyiricit is no loniger hbpt thetical, itll 

econtolncall 'vviable lcaiix, lazi], (nba, Nicaragua, 
and PCII a!lhat\(: active'laiis 1mdc wai_'to dcvelop 
similar agroimiditslt . 

Ihailand ,at tK peak oiits exp o cassava hipsi;ll .,i]_p.a )1:, y.~l ~ ;l.!,.v. 'l~ 
tto tilein lK){ itI )2.,ld .7 mtillioin tons to thatmarkc!. I a etltha ,t thlough all i tcernational 

aigrccl it. tle xoi t i \ q l)iflOtIr ilt O, t"htai 
cassaa iti ps to0 the 1FIC \%a" tedned to milliot 

tols, wih a tire icieioi to 5 ihot ios ni 
1985. liclttva, gcat coicerit., to What Ihliailaid 

l its-, a
would d t iit c ,Prlitit i lii d ,,tl ilternoa­

that they cou lkIolhng tlI 1 it I modti.elt it tlhe 

artificial, high p!rucs il the piltected IFl( iriilket. 
"lheseilxeitiehcsc cic i.xat licd xithl cecttilu\ 
intclst, is t',,-,otuld give ;ll iIndicaion , tI tow, 
cassia pellets cOuld colipctc it tire .( wOrld of 
intertiatnal markets. (Assaxn prodiucri n ii Thai­
land has contintud I( i isc, ciching just under 20 
million toil, in the 198-1-85 crop season. Fhis has been 
)ossible Ihirtigl the Opttl~ulg tillCloCwitexxport Markets 
and incie.,cd domestic use in animal fted rations. 

Conclusions 

1he d'mad ,tudics aud empirical observations in at 
rapidly evolving economic scene ha ve clearly denon­
strated that there is sufficient potential demand for 
incieased Cassava production. They hve also con­
tMirted that because tiits uiiqti qualities, cassava is a 
"nattiral" for the C (;IAR system. On the other hand, 
cassava is dillc nitlouillMost of, the commodities 
dealt wvith by the ("(itAR centers. Its different end uses 
under different si ciicconoitic and ecological condi­
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tions dictate a decentralized strategy for researcih and 
development. The nature of consumption patterns,
marketing requirements, and multiple end uses of tii 
remarkable crop also dictate that the traditional 
germplasm approach will not be sufficient for cassava 
research and development to yield its ma xi itIIiIn social 
benefits. Production research must be integrated with 
work on processing, utilization, markcting, and policy-
making. These all afTect thl strategy and activities of 
Cl Al's Cassava Progra iil. A revied progran st rategv,
based on these realities, follows: 

A Global Cassava Program 

Goa s and objectives 

Tie goals of tile CIAT (assava Program are to 
contribute materially to increased income and food 
supplies of small farn2ers and to improve food avail-
ability in tropical developing countries. Within tile 
context of these goals, flte Progrant pursues tile 
following nine objectives to: 

Develop components of production technology 
that form the basis for stable, cassava-based 
cropping systems with low costs per unit output. 

Develop technology thal allows cassava to be 

Develop processing tech no!ogy that makes cassa-
va a low-cost, high-qualit, convenient food. 

Develop both production and processing technol-
ogy that is cost-competitive, increases farmer 
income, and is sutficiently labor intensive to 
generate enmploymnt for landless labor, 

Develop marketing strategies for cassava that 
reduce the marketing riargii. 

Stimulate thliede\vehopment of mark,-tstfor casavathat provide it sdvble price floor for the raw 

Material, thuIs pro' idi ig PI'rners the incentive to 
increase production and so reducing price f] uctua-lions for the constaner,es 

Assist in tile development of new uses of cassava 
that increase the overall denmand for the crop. 

Develop waste-reducing technology that increases 
the percentage of total production that is finally 
con sumed. 

Stimulate other agencies to play an active role in 
the cassava research and development process. 

Strategies 

Operational principles. As a CIAT commodity re­
sealc. program, all activities of the Cassava Program 
are governed by the set of operational principles 
underlying all the ('enter's activities. Included among 
these principles aic Relevance, Equity, Complernen­
tarity and Cooperation, Comparative Advantage, and 
Sustainability. 

1. Relevance. Th, efforts (1 tile Cassava Program 
are directed towards incre-ased food production that 
favors the poorer segments of the population, rather 
than increasing the hod,'' of cientific knowledge per 
se. Research is focused on sr':ving the most important 
problems in tile regions served by tile Program. 

2. Equity. In seeking to contribute to increasedfood prod uctioi, tile Cassava Prograin atter.lpts to 
benefit ptrimaril' tile small, rcsouice-poor ftarnier, as 
well as tile low-incorme urban and rural consumers. 

3. (-omplenenta rity and cooperation. The Cassava 
Program's activities represent only tntie segment of th,, 
cassava research anid development spectrum. Conse­quently, all activities arc designed to comp!ement 
those ofothcrorg:nizations. Of particular importance 
are tile cfTorts iii support of cassava by national 

agricultural research and development :;gencies ill 
countries that tie Cassava Program seeks to serve. TheProgramnaintains strong linkages with these agencies 

and coordi ,n:esits work prograin closely with those of 
collaborating national programs. 

4. Com parative advantage. The Prograii concen­
trates on resolving those problems and developing 
those techniques and methodologies for whichit has a 
clear comparative advantage .; on to other 
agencies, be they irttcrnatio.,i' nalional, public or
private. The coinparative advantage arises from cer­
tain characteristics of comnmodity research pregrams 

in international centers, including: (a) the abilityprovide the necessary backup of scientists to tosolve
problems; (b) tile facility to iove information, biolog­
ical control agents, and genetic materials across bor­
ders; (c) a high degree of continuity of effort; (d)c ihdge f otniyo fot dlocation in tile tropics (d) being in a position to 
coordinate activities of different entities on a regional 
or international level; (e) the ability to capitalize on 
economies of scale; and (f) the ability to take a long­
term view of the overall research and development 
process. 

5. Sustainability. The Cassava Program, in its en­
deavor to make a major and lasting contribution to 
cassava production and consumption, emphasizes 
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long-term cumulative gains over dramatic short-term 
impacts. Hence, it seeks to develop production technol-
ogy that promises environmental harmony, relatively 
broad adaptation to important production con-
straints, and relatively low requirements for purchased 
inputs, 

Operational strategies. Cassava research must oper-
ate withn an evolving context where principal con-
straints on the development of the crop often shift 
from production to utilization to processing and 
m arketing. An effective research strategy for cassava 
must focus onl the complete commodity System. In so 

doing it will provide an effective integration between 
research on production; research on processing and 
postharvest litilization; and research on consuiner 

preferences, market demand, and appropriate meth­
odologies for technology introduction. In ihis way the 
return on investrment in production resca rch i:; 
maximized. Moreover, tle number of' potential inter-
ventions in tile commodity system allowo fio maximiln 
flexibility in beginning to target the technology on the 
aforeni.ntioned obijectives. This holistic strategy 
allows a particularly effective appioach to ensuring 
impact oi eCuity objectives, 

lb attain the af)reentioned interlinking objectives
it is necessary to dcvelop an intedisciplina earmyof 

Suinterdisciplinarya(if 
sufficient size and with the niultitude of specialized 
expertise requiredexper. t to, adldres s the.,c objectives. How­rt 1- thea reqt hi aldreCS blti yes. Ilow-

coniMnous iitcractioii amongst the various special-
ists. Such a tLean would address the following areas ofendeavors:hs-pntrssac 

1.Assembly of a ba sic hodly of knowledge of the 
crop. Li.order to develop new Iechli nohogy for an' crop, 
it is necessary to haV e a systelltic uniderstainding of it. 
This includes knowledge on: the crop's basic biology 

and growth processes; its reaction to different en1vi-

rom ental conditions; its interactions with pest:; and 
(lieass. ..

dseogetheri v,'iti an iiitifldtc knitoedge ( tiieii 
biology'and cpideiologx and the crops physical and 
chemical characteristics. Before cigaging on strategic 
research in any of these areas, tile (assava Program 

first of all eva!ates the comparative advantage it has 

to carry out the work and tile possibilities ol' cooper-

ating with other agencies. Only when there is a clear 
aidvantage ()r it is likely that no other agency will 
become involved does it proceed with the setting tip of 
a resca rIcb effort. 

2. Genetic conservation and improvement. It is 
evident that any attempt to develop efficient produc-
tion technology is highly dependent upon the existence 

of a good variety. The development of effective 
varieties, in turn, is dependent upon the availability of 
a gene pool that possesses desirable characteristics. 
CIAT is in a unique position to collect, characterize, 
and conserve tile world's cassava gcrnplasin in such a 
manner that it can readily be used by other agencies. In 
this context, the use of germ'plasnl by other agencies, in 
particular national breeding programs, can be made 
il uch more efficient if desirable characterrs for specific 
ecosystem' or end tises are already concentrated in 

p i dges' bre di Tgprogr as t roughout th e wold 
poie reigpoirstrlg~~ttl ol 
with gene pools that: ombine high harvest index with 
hign total bimass prod net ion tolerance to diseases, 
pests, and adverSe Soil Conditions; and high ltvelS Of 
Starch in lie nots. 

3. Integrated pest iaihagcnilent. Ile redLCtion of 
losses caused by discases and pests in a long growth 
cycle crop, grown by small farmers, is lost effectively 
achieved thIirough ain integrated approach t,) pest 
management. A. a first step, tle Cassava lProgriln 

evaluates the iniporlance of individual pests or pest 
complexes in tc ilns of losses Caused alld the potential 
area over which they can cause damnage. Work is then 

concentrated oin decloping the basic building blocks
of an integrated pest maiagecient progllnl for the 

most damaging pests anffld discases. This includes a 
thorIough k1101VId(e Ot theorganiss.I and the cassava 
plant's response to them, as well is the evaluation of 
alternative strategies such as phytosanitary control, 
biological control, and host-plant resistance. When 
host-plant resistance or biological cottrol are demedril(gclcnt(lr de d 
to bc imptrtailt components ot :It; integrated pest 
maniiageient strategy, tile PIogr identifies iesistant 
lines and coiler(is and eValuac, biological control 
agcits. Ill the case of host-plant Isistance, the sources 
aeicorporated in the elite gene pools. Biological 
coitrol agents re istihuted to agencies woking on 

hitol agcntrleof cassa vae sts.agenAiesw iassav 

b rogra l con o .nfc p eston t 's Ca s e 
Program Iis i aLIqueIII positioii to carry oiut these
activities as it is located in the center of origin of 
cassava a nd the pests aId diseases that have coevolved 

cassava. Titi'he economies, of scale that result from­
having inc center collect and evilunate tie sources of 

riance ante boloc aloritile Sre 0In 
siderable. 

4. Sustainable agricultural production systems. 
Production systeis are inherently location specific. 
Nevertheless, certain basic technological components 

and principles can be applied over a wide range of 
conditions. Of particular iin portarice, are Measures to 
reduce and control soil erosion (which range from 
appropriate management practices to the use of inter­
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cropping and a variety of ground covers) and to 
counteract soil depition (through appropriaLe crop 
rotation and the use of fertilization at the rinninmum 
threshold level). The Cas ,iava Program ai ns to titili.': 
the basic knowledge, developed through' its strategic 
research efforts, to understand tile crop in appliecd 
research on crop management. Most of this applied
research is carrier t-,!1 clse cooperation with the 
national progranms .. ,:,tue results of such cooperation 
are compiled and analyzed by the (assava Progran in 
order to develop further the principles of improved 
crop management. Thes,. findings are tlien used by the 
national programs in their own adaptive research 
programs, 

5.hniprovcd l)Ot tLt~il,1.
The deVehqmcn~1
varieties and te rapid move (it cass11 tOf ew va into new 

uses have highiightcl tile tact that ca'.sarva roots of 
different varieties are characlrizcd by conisiderabl,'
variation in their rialit. t'laractcristics. No oliechararcteristic can be w lccted as oprinial for atll end 
useisiati rted fsllfbe c s by thelallctd 
ses. Trie 


that at this tile, little i,k ro ii about tire basic nature 
of, differenrce: iiqutalty Ihis makes screening andi 
selcction not onlh a slov . hit also haphazard, process. 
Given that the varicia! corriponent is of surch para­
tront imporltncacc in doeer)ining root quality, addi-
tional systematic atltcllpt: to irriproVe root iiuralitV 
must he based or: the \Wirld ge rriipltsIn collection II 
CIAT'. Thris ic eirchr .ill be carried out in conrunteion 
with Various irgeitciet with eserlise in field,tlIn; 


nincluding the Tropic;a I)rvelk ,p t and Pcsea ch 
Institute IDRI) and a ftood rcrsc;ilclr institute til 
U.K. 

6. lnproed preservation and processing t(Cchiiol-

ogy. Tle nlviCnent of' cassava into new niarkets 
 is 
dependent on its beiri , coInvertcd into tocormpetitive, 
lowciost, and cuonl'erient product, This icequires tile 
development o('improved me-thods oi postharv'est 
handling. Ilhe, tUChnohogies should be relatively 
ionhication-"pucilfie and their transfer to new applica-
tiots Sites Sl.:uld eICr1irY ontly mininal adaptive re-

search. Certain postfu,!j\st technologies arc already 

well de'elope,.d or are bneinig investigated by olher

agencies. It uencral, these technologies are for large-

scale industrial u1se--ar artea inl which 
 the Cassava 
Prograrn does not, and .,ill not, play an active role. In 
the development f .;mrail-scale processing technology,
however, the Prograim has alreadly taken a lead role. In 
the future, emphasis will be on refining tire techniques 
for fresh cassavr consurvation and the development of 
technology f'or the pi oduction of high-q Irality flours, 
This latter product will then form the basic raw 
material for developing avariety of new food products. 

In the area of animal feed, efforts will be limited 
largely to refining technologies so as to ensure con­
tinuous availability of cassava in an appropriate form 
for use either in the tced industry or n the farn. Other 
agrencies are ,xpected to carry olit leuding trtab, and 
adaptive testing o;,1vai able tech nologies. 

7. New prod ricts and alltcmative markets. The 
changing CL.onoiic and socia! conditions in the devel­
opi g world are leading to chalnges il people's habits, 
life styles, and the products Ihey purchase. The CIAT 
Cassava Progin ill ctirintually be nonitoritg the 
overall patterns of these socioeconomic parante:ers 
with a view toward identify'ing: lifely new rieaikers for 
cassava-based products, ol new wa\,, of bringingtraditional pdncts more effectivel into theclmgingmarket structure. SHch idCntificati1o shclid assist in 
the inproveient of tie jtitional status and/or 
ec01n0nl1c W\ell-being of lowv-incorIe Urban coUIners.This Work \01provid :tconstant input into the otherThswrwiltoid coztniptitoteohr
 

eff)rts (folhe Program to ensure that new varieties and 
tatioig ate aplopriitctcclrolog'marketing ielres as tie .\ e ergew to the new 

aerge. 
8 D of :1;1 appiOniaI policy environ­

inent for cassava. lirhc \(id agricuhlural scene today is 
frelrrently chalactizcd )Necononrcadistortions and 
conllictinrg policies that nieither serve the best interests 
of the countricns not favor the poorer, more marginal 
sectors of' th po)pulatio. large, Cconlomically power­
f ag:icu!tural gucps, often orgairiicd ii coniniodity-l 


federations, have tie resorircos, to analyze the situation 
Of'tileparticulhr coiIimodity they deal with and rinsethis analysis (of ten one-sided) tI further their cause at
the expense of m:rginal sector,. (IAT is ina unique

positin to assist national prograrrs in the analysis of
 
the possible clfects of' policy decisions that affect
 
cassava. Thirough continued economic analyses of the
 
role of' cas,ava and other crops for which it can
 
stibslitute, theC(assava proigram will provideinforma­
tion to national policynilakers to assist then in asses­
sing tile potential benefits :rnd disadvantages of the
 
various policy options :vaitlable to them.
 

9. lIsiittllional models for de'elop1ireint with eq ui­
ty. io nieet the goals of equitable development 
th'o-gh increasedl assava production amd improved 
posthars est handling and marketing, it is necessary tointegrate tire efforts c"divCrse agencies. Inte past, 
public sector agricultural development projects have 
tended to concentrate on tile prodtuction side. E-vcn in 
the case of integrated ruiral development programs, the 
production side has frequently been divorced from tire 
processing and marketing aspects. 
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Both the theoretical and eiipirical bases fOr the 

institutional structure to support the integrated devcl-

opment of production, processing, and inarketin-

programs arw poory developed. Recent expewince, 

hiowvevi . has shown that tIe Olin of institutioul 

structtirc is citical to stccessil prgraiis a+nd that the 

forn can stee- the pirorani to provide bnMSti io 'he 

target population. Althoghit is true that each projcct 

will differ, delpCnding, On the spcCific agroTnoiic, 

climati :, social, and eConomic Cltoil lnient, there ate 

a series td" coollIOll +!,lidilg principles for tUple­

menting sa'ccessI! projects. hese Princmle , can only 

be decied trout a hands-on approach and close 

c act i deve,,pitment prects.. lh ( assava Pro-
grin "i co)itintuti to assist natitiial progTms in 

setting ill ) pilt des cloputtit )ft.jCct', I he calcttll 

lolitoring of these piolcet: \vill pernlit at cvaluation 

Of the llot icltil\e apIp)ltics. 

(IA]I will be ii+)ttllnn.et~il itt sttit,+liltiug the devel-

opuleInt ofa let,\ork ofagClities it\ olved ill cassava-

based dcvelopinett ir)Foject-, thi oug which the rapid 

diflusion it (ie most cllcctisc methodologies vill be 

ensured. It shouldl- noted thal (I Al 's rile is not that 

of a dcslopiuct agenc, b'.t that Ot a soucc of 
inf)ruiatiton an)d adi+ o the most ect,:ive mleans 

achicving equitable developnment. 

Activi ties 

The Lo that cassava is unliquely produced inl the 

tropics has had, and continues to has,, a pru tid 

effeci on the ogllani/ation of vorld reearch oil the 

crop. There is no iscarch (apart lt in that cu -l 

linked to IARCs) on cassava in deoped countries, 

mical ing that funs l)t cas"'ava ;scttlh nave tad ti 

conic from develipint, countries or itcrilatioiial aid 

Unds. This situation has had thfce profoiund effcts-: 

tI) the research history on casn hav limited,iseremce 

especially when compared a) gron cilps: (2) the basic 

inearch on the crop, on which mound alplied rcseairch 

is based, is virtualls nonexistent: and (3) " ordd re-

search On cassava will continue It) be limited to the 

tropcs but because Ot the sery limiteot tunds for 

casava lescarch, there is need for a lllore rational 

division oflabor. Ilic (IAI (assau Pograut hum, had 

to bridge wyell ;_tloriti'ed stiateicgic rsearch e ith 

appro)priate applied rcscach mnd the latter milt 

meth(odol)gy dCVClopntiCt l)r adapti\C resCarch and 

technology introduction. Ihe P~roratn has filled this 

breach, \vhilc %soik;igtoward the desclopment (t a 

vorldwide cassava research nctwork \which makes the 

most effective use of the limited rescarch funds for 

cassava. 

ilhus, the iassava Plrogrlm'sacti% tics can, illbroad 
terms. be divided into the p.n'la arcas o: ( I)strategic 

and applied rescarch ol a 111or1ciral natur. v,Iich i, 

carriCd ott bV th cenl)tlaI elly hCad(itliterS-basCd 

prOgalll, a. welI as collab ative esearch nuintally 

o a ti;it,'ie itattlre, with lesal h a cncle, itboth 

desCloped andde\ Clping.,co11t-1it s.',:(2) :c iq: l ctiv­

are hitit' that iitt: w'eNi iilli ollll a!ricutltitial 

reeC0,rch and dCvelopment atgCnCiC and that arc ')I ala 

applied ol adaptive lnature: and (3) nctVmorkiitg. 

Strategic and applied research of
 
global significance
 

A Strong bacIkup ,tall of cLISsava researthiers at 

headquartcrs ltorlnls the bai , of this atctis'itV. 'Ihis 

Concerted Mftlrt Is diI ctCd to\ ald Ionlocation-specil­

ic rescatch, tfebceiteitvs of \,hicli ac expceted to be tLIt
inte isii-isvitieaolhewrdnapinl tile \lit ' l a.ts tit tllc: ,%odd ap­ca "up inl 

proxiniatc plr(plti(iti to their tl slelasc o toitoti 

\\orld ploduictin. 

i1 t lh) y (4 th cropi and iduntificatin of' desired 

charaieritics. 1ilehbasic pl\ sit y of tile Clop is 
"' 

investigated. and clhal:ctCri ,tmc. of the ciop that lead 

to high. stable \ild undci ad\cisc condition,, are 

identified lor ust . the brcedcls n eto ) illlrts'enieit. 

IParticular emphasis is plaice on the identification ot 
drotigt toleC_-ance and tihe iIllI)ile:lilLt O)rdut­

tivity through variatiot in tle phiotos,.teticcapacity 

of the crop. 

(ermllas collecioui, deleuieo nt, aniid distriumtion. 
( ;riuplyasr is a critical componnllt of the rcsearch 

sttatCLiy bit inl turn that slratCgy does, nlot depend just 
oI illpro\Cd \arictics. ItecauiC LaSaVa is striCtly it 

Miinfed crop, prown across a K & range (4 edapho­

climatic conditions, and uinder single (11 Multiple 

stress, the bleeding strategy has to accommodate 

this signilicant va-iabilitv. [he strategy devcltped is 

two) pr)nged: (I) deseloping elite genC pols for the 

principal ecosystcmlsl,. the dccription of which are 

contintually rclincd by the CIAl 's Agr tcculogical 

Studies I nit: and (2) sclcction tront hioad-based sced 

Material ill the target il a. svicr tie gcilc pool has 
beeu matched to tie national pol grals selection site. 

Thissy,tcn optinui/cs the neededivcrsit\ that goes to 

a national pr!ranl. . tiMlethe selection is done under 

the slicsscs rclesait to the priductitin region. [hC 

selection proccss is backed by perimidic visits toi 

national prTgrams b\ CIAT breeders. Ibis breeding 

approach epitonizes the decentralized research strat­

egy of the program: well-developed research methods 
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and broadly targeted technology which in turn incor-
porates sufficient malleability to be adapted to local 
conditions. 

Gerniplasrn froin all over the vold is collected, 
evaluated, and conserval. (it rentlvy, enrlpasis is on 
the collection from Specific ecosystcms which aite 
poorly represented in the present collection. NCw 
breeding methodologics arc developcd and tcsted, and 
the possibilities of using biotchnology are evaluated 
In the case of biotechnology, lfuthc research on 
anlther cuiltre could lead to tie dClvhlpcrt of1 
hybrids and the produclton t.ifassava Irout trt Seds. 

IhiS would Mtiake it casicr to Stori 'ecd aild reduCC 
disease tiansmission xii: sccds. A ctrintlit isc Solttio 
that r;being explored is the us.. (f rtatic clio s, 
which could u cos~r ed as pwe n vde. In i e 
crossing proglarr, selected lines ar used to develop
elite gene pools speciticallv djiccicd it different 
ecosyste s. Ilese materials arm tOwni d n ih ed to 
national progratirs ototestig arid ealitio( 

lre (AI hlbreeders keel clo cttait .ilt thei 
coulntc lpalrs 1i1Iatitnl pl is t .lillr Ctis-ic that tire 
specific requirrencrnt. ot. eliabtirng nationral pro-
granis arc ] Iria ris t lvcs ctt tinicd isits toe t I r tire 
different breedig ptt'ertnis arid rite butt es ltratitlr 

uoimbia, hcauSeC of ii. \tldc range (d climatic 
conditions, ha- scrsd haildilv itsa bas. ftr dcvel-
opmcnt f die eli eleri pol'ls inpriority ecosystems.

I lowcvcr, rfiiing I lie desciptions to thes ectisysterts 

for Latin Anict a. ari rio iccritiv for Africa, ha 

highlighted tire irptrtancC of sriiliarid regions and 

subtropical cctsyicris, which do ntt exist iii Colol-
bia. Irese ccosssterns, ti c c, exist in Brazil and, 
lllrC)VCr, a large aind diVCrSC grnCiplaslllr))tpool adapltd
 
to thes civironlirents also exists Irer. Svra of 

these elite genc pi lswill havC tt be develhped ill
Brazil, hacked b\asy'steatc ive arid cClection f 
existirig varieties. 

Diseases and pesis. Research oi cassava diseases arid 
pests takes advantage if the fact that thistugh a 
number of testing sites and a wideriange of growing
conrditionis in ('ihnbia. mistdiseases and pestsCam be 

ii tire important
adeqnmit l cov'redi thint 

the country. Where this is not po:;siblc, clse links .restablished with nation~al agencies iinother countries to 

eselop tihe required iiitfhrrMatioi 
 inothese prcoblrit 

The identification o lsiruses lnd tIeldevelopmenrt of 
effective indexing methods is cmphalsized, anrid conal 
materials are ro utitidy cleated and tested to ensure 
that they are frce of viruses before shipment. Although 

3r, 

virus transmission is not a problem inthe casc of" 
sexual seeds, tiey miust he cr'ifcd clean of fungal aind 
bacterial ipathogcm,. 

Itilization. lie quaity chraiact.,istis of cassava 
wots for VsAioM end iScs ar studied in order to 
Cstahlish guicll ic,11 d1fo CClopirrg techniques for the 
apid nrCasumniliet of root qualit,. Ilics techniques 

ther hC IC atIotlilpaliof tile hCeding program. 

IesL caissarva conservation technology will be fur­
thior irprocd. Ncs pi.ducts for controlling micro­
bil deteoratimn are hcing tested, and the possibility 
of biological c ntrol using fluorsccrnt batetria will be 
CeNltr d. 

lie basis for new, corrniCrit foodiOdUCts is tire 
Co vlrsi 1 to!cassava to a llor stable lorll. The 

prottype tclhrhroiiyprod(uce htighi-qunaht' for h l-cost, dr.ng systeflours now exists and will be 
tested and iliodified und.r colllliilci;rl conditions. 
Once it is possible to pr,,ducC thsC fOtUrs corn­

mercially., research ativitirs \ill concctrate tin their 
introductioti aSi, paltial slh~llithtC to whi tflour and 
ol tile dte.clopillent f tre\s, cissava flour-blsed 
products. 

ocioc onmic studies of cassava production and 
markeling. The demhand studies underl.ying tile rc­
search stratcg. espoused hcr highlight tile importance 
o 'socioctcllillc infoirmiation illdeterrurillg research 
priorities. Such inlorimatior should also pris'c highly
uscful flOr pylcytakcrs. Although tre initeri, trof 
such data cticction and ,rnal\sis activities, outside o
 
Africa, Will decline in coming years, the (assavi
 
Program \will continue to carry out this type of work ir
 
stlatcgicalls selectd c ttuntrics.
 

Regional programs 

issava as a plart species is adapted to a wide range
 
of CdaphrocliltatiC confditions, although 
 any single 

genotype, if well suited to its environment, has only a 
narirow rirge ofaldaprtion. Inan analogous nliainer, 
cassava aisconiunitv is wel adapted to ecomunies 
at very differcntstagesCtf cvCloIprltCeit but, sililarly,
thisadaptation, especially inproduct utili/ation, takes 
very different fortns. dis allabiiity with respect totdifferent market coinditionis in turn make:, cassava a 
useful instrument inrieeting a ;ang .of policy objec­tives indcvelopi pg countries. Blecause the strtucturc of 
the agricultural sector and the stage ofdevelopent is 
so different between Asia, Latin Aminerica, and Africa, 
different strategies are required. lihe Cassava Pro­
gram, therefore, adjusts applied research of a region­



specific nature to the adaptive research needed to 
achieve impact. 

Africa. I. with [ theCollaboration li I. \Vthiin 
cassava, whsem has goal rcs siilit (lierA IA 
croasa, shliile IIA has regionigl Aspftsiilit\ Hlr the 
crop in Altica. iAl's st1Aratg, in ica w\fiis r,char!Ie 

to coniplesMent the II lrsrteach prgat, Ihis 
includes m)re basic r stratcgic 1ca lh, applCied 
rsr in"w, anti lC~ars on l i I hadecided 
mt to wotrk, and research in latin Aerica that 

di.Catlc snlll 1t- the iesearch fcaot inlA rica. A 
:esowtn; is. in}latin Aerica has lictad b(In 
howto l tic to hesucesof rantipeeserh nc 
iological In l npteal\ ad itilt pof tog g (idnte 
in Al ric,. I l same is expected to ;plly. ii the ftir. 
to te of, liiilartidels ip too',(line (d ti 
eos~qulitystem ifichanO sotioltheniL~i ,atlionikOd 
roo)t quality ree,clih anld even to the ;ta~. ~otmar ket 
development. 

2. Agroecon icstudies of casas,,a i At,'a. [he 
importancc of cassava in AfriCa is bvCNOPId do)ubt, 

Nevertheless, the diata available for the pOfp5s 

planning research and dcvcloptot1ill Ilnrg ails basdcIA 
on cassava are deficient. Ihis makes it difficult for the 
two ('enters anid ita!ional ptgoal to dCCh i 
coh]rclnt research stratcg foor this contincnt. (onst-
ucllcl,C'IAI 1)t ,cto set ip)it la lanti IIIT,,\ 


shot t-tertli (tltrcc-var) agroccototci sttudv ofcassa 
that wkill: Chltaate~iIe tile pestlItrut -IlRUoil, pr( 
sing, and inarkLing ss11tm In Aflita, assess tlh, 

potential for pnodticing cats ava In ne\ areas:, and 
assess chalttcs in dclianl that are likely to )ccur1 in tilt: 
coolling Cirs.lVItese! udlioies \ ill hrtl the. biiis folt 
coordiiiatd (C(GIARsvst ci plan korcasava iii Aflica, 
which will be jitiltl) piciscitcd b (IA I an III A. 

Ihe tuitding or tile iigrecontiotlic Adies ilcried 
to hec is plojcclCld It,be iolhcmling thro)ugh a 

special prolect illangelit:n1t. 

Asia. In Asia a tu~liplc market stluctur for cassava 
has alrc-ady olevcltopcd in im st countries. Markets are 

in place that can absorb significant increases in 
prodnictin and, if prices,.can be,lowered, tiew markets 

ate poised to come oi line. I lence the efforts of the 
Cassava Ilogran am Oircted towvards cstabhlishinrg an 

effective cassava prOlduiction iCSC;HCh nct,,vOk. Ie 

structtue of that iico.vork was discussed at a workshop 
held in .lune 1984 and the results were published as 
IC,ssava in Asia. its Pou.iiti,tl and Research I)csel-

opmrent Needs.; 

Genetic variability iln cassava is limited in Asia, 
indicating that the potential exist,; for increasing 

productivi.y through tni ntroduction of new germ­
plasm. CIAI i,developing and servicing a network for 
testing and evaluating bnoth CIA'I and lo.al germ­
plasm thloughout the area. Scientists from tie region 

iac being tiained in handling germplasm and making 
special crosses to' suit the conditions of the region. 
Nescitclcless, new salities alone cannot remove all 
the constraints to obtaining highly productive cassava­
based sv.tenis. In tile intensive Asian cropping sys­
tents, maintenance of soil fertility and the control of 
erosion arc critical. Over the past decade, a consider­
able hody o f basic infornation on the principles of 
nixed cropping, soil fertility maintenance, and erosion 

cintrol has been developed in Colombia. In order to 
a ppl, this knowledge to the Asian situation, a regional 
C:issava Program at ,onornist as qss Asian programs 
in developing imlpirovd croppir., systems. Ihe re­

*gioiMal (that the soil scientist/agronomistteam is, 
refrclred toa o\ e, itlda piatit breeder) not otily work 
in their specific aieas, but also play ati important 

comrdiiating role in the region to ensure the full 
intcgrition of cassava research in the regional net­
k mork. 

Tht.initial phase (f the CIAT economic studies was 
designed to determine the potential deniantd forcassa­
\a in the region. Yet to be carried out at the micro­
economic scale is: (ata critical evaluation of how new 

technoogy will fit into the intricate cropping patterns 
of the region: and (b) inidentification of constrailts 
oii tile ad(ptiotl of new technology. 

[:0r Ciasa\a prouI,,,:tiotI to inlCase markedly in tile 
region, the flesh rots will have to be processed. At 
present, the available processing :echnology is rela­
tively efficient and is not seen as an inimediate 
constraint. (IAT will limit its activity inthis area to 

transferring new processing technology developed at 
headquartets to Asian national programs through 
training and conferetices. 

Iatin America. I IiLatin Amrica demand for cassa­
va still relies chieflyv on food markets, which in turn 

have inhibited thedeveloptncnt olaltetinative markets. 
It has bcen shown that cassava cali compete in such 
markets, especially the anhiimal feed market, but incen­
tives to invest in processing, capacity have been 

masked hy the nature of price formation in cassava 

lHod tnarkets. lt, overcoime this constraint ('iAT has 
developed the conicept of integrated productiMi, pro­
cessing. and marketing piojects in irder to foster 

increased cassava pioduction trill ttiliatioti and 
hettcr iarkit integration. Moreover, these projects 
utiliZe this Utexplited demand potential as a means ol 
increcasing small farmer incomes in I atin America, 
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especially larniers in more margiial areas. Much field-
based research has been !,pent oi dceloping neth-
odologies and ptoject lesign component,, wich will 
Iaximli/e thlcequitv po)Ie:Itial olcassava dec)iiel)t 

in lin Alici. 

klorcovei. the integiated projects.',hltclh hit: mow 
ben itllishld Pl,,ico, (oloinlbia.in l'ainia, 
lcuador, noll, eIItM auil. a loalltctCi)11s, pr's\ ide 
point lc gcltlplasnl tcsling and ; ttIo mllu oi.carch.i 
I his research is thus scll tieitcd. hi, backup froit 
the project, has continnit,, niid plu1 idcs the capacity 
'r field-l'eUl ploblun idCttilCuittlo:i for feedback to 
('IA] . hw plr.'ectS ale thnus the fabo, tie ftor ntich 
of (IA.1 , dcentiali/ed isearch 011 itglollnlom bio­
logical Control. ant plocess,,lit nietliod,. 

I. Ilnt eglated pirlhicti]ill, pti oCesij, l i l arketillg 
pro ject,. I liese rfIectllts lulliCe1ii lllii;lgcd bytheIt 
natimai pirgrians. (MIA], role is to assist and gise 
technical ads ice. I lie itiinditig ti this ictic it\ is from 

, thebilattil fnds r. as in ctal ol Colombia. paid lot 
by tile go'lumlt.I he basi , of integrated projects 
tests oilf a 'tiud\ 11 possible markets and aIas of 
plodnetion lot isSala. Illis is fltlohsd by tile 
'l-ctiom of the nost apipiitpiiale pilocessiig techinol-

og. aild thie sCttliig hf) ,l i plh;t ptriccl to evltiatt the 
possitlt\ tor stlbscllil -xpilsi n into a majotl 
dcshopinicnl piojt \Vliills pioLe'huiC i" simtple. 
its e cut+", Is tllpies. It tCfltiCs lie testing of 
produtitli tcinlu, an analysiso the best for-ms 
of o nii/ili the pidn tiotill to ensr e ecitable 
distrib tit . anld 55steitiatic IIiourket des el-
otplC nt. 

2. Sippolt lft integrated projects. lfcurrc;lt tlCrtds 
are ait indication. it cam, be expected inhat there will be 
ai increasiig Iiititber oI intcgrltcd developtent prtt-
fects in cmtii ng scats. Soie of the older ots,', ill 
achieve their obi,-cfives and vill essntiallr Ii at)pe.i 
frol1 the s'eneiI, Mu Ile ewMoties will develo). A (IA 
licadlqtarters-basecd "iiteglite, projcts team'" will 
pius ide atctiti insX of ef'fotr in fh littia tidl will tlse; 
tle expcriencC of thie sio )snoIjects i) develop 
gtell'li/e lethodologies for tile sn-cessl"ul imple-
IIci'tition oflc,'h prcts. Ilis ;ami lvilithen use this. 
exteCiclce tl stinmiulate itlitoal ageticies to dcclop 
teir olwit such prjcts. It will also as'ist natiotnal 

plogl.nla, in the planning stages, prlvide technical 
support in the estiblishiment phases, and help in the 
design of systcms to nitt their success in iniectitig 
objectives. I he team will Lu.ist of: a social scientist 
(specialized in economics) who is intinlratelv inivolved 
in .ieterrtiting the initial feasibi lit. of developing a 

project, in designing the project, it] in moniloring 
and evaluating the poet an agronomist who ill be 
closely invoked in tlte irea ofcvaluating tile potential 
101 prodluction, as vell as working with nation:il 
laenlcie> in tie dcclopn'n,.t of prodiiction packages 
that ensure ai >cads' sutpplV of rta, iaterial to thepojec: ad a prtccssing specialist who> will be in­
volved in ad ising on allropriate types of proccssing 
tehniclnies and in the planllilng and airrying oultt o)f 
adaptive tm.Cisrchli to dc,.lop technolfgy suitable for 
local conditions. 

Networhing 

Netsorks fltiction differently ini the \ork of hlfe 
Itilll llttios 

Iinished tec litlogic, do reit flow s tiltte' calsava 

(assil, Palogiaii t tither crop progralls. 

Ilxork. Pailicr. thc Piogran hins-, on IntrOdneinl, 
a.signilic.aItll dCgreC of divC Mti in theoiiilC:ibilit, 

"otchnlogy" at t lelOf the niitoial progrit or 
projet site. Ie Itsirk foses oi th broidcning 
and dcepcnilg the itiethod', b lich cchlltlogv is 
adapted to local cotion> and ill tle cidentiicationl if 
ISre-seachais iti cst \t'ct ,%ichu tile itetwork. A 
national, ficld-lc\el lc.lch capaci) atl looliig of 
research rcsults atie citical to, the unctioning ol the 
netvork. A r ingc of diffrcil netkx,)iks oil cassa% has 
cvolved as foIos\%: 

Ihe iternalioal 'asaia research ad(t tielopinent
 
Inehz'ork. Its ttitcibers 
 me - natitl eisi re i and 
dLeCloptIuc t agCiRCte, itte.sted ini cissi a: i idividl­
ails in rtatioiiil ageIlcics kitill on cas\iaa',anted 

research istiitutis in develo)ped and deeloping
 
Ctuitries \ tykingtiloni cassai: and itternatio'ial and
 
regional atteilci s s itt i'il interest ill the ftitlicarice of
 
the ctlop. 'his i large aid atnorphlous group, held
 
together by the cassava icwsletters. the inftuitma­
tiot/oliuicttitoi ,ervices on ,assax ., atid fre cidtt
 
but illtsystemiatic contacts betweei and along tleit­
bets. 

.egmoial and sulbregioiial g',rnplasm exchliange net­
lorks. Because of the marked differences in the 
adaptation oIf geinmplasllm in different regions antd 
stiiegio ( tht It. .srtiongge noty\'pe-b-etivi roinlerit 
interaction), geritiplastn exchaiuge nit,'o rs are inosl 

m ittitiglul aind efleetisc if they are regioially based, 
although they ca as well cut atctoss partictilar agro­
climatic Zones. (erimplasin exchange. in cassasa inoves 
principally as sexual seed, originating froin elite 
germplasm poills. Such gene pools havc been devel­
oped in Colombia, a re in the process of being deve!­
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CM tt itLtilg oMopcd in1As,iI, a:tid aIre ploJected to be developed ill illSitiiliCntil] ill tile ciftien (1f e nJet­
also scek, to, mAe src that the PlrOglitMBrazil. ill addition to the exchanic of' germplasni., ,he \orks, it 

networks f:ottsn ti tthodolgyv,'deVelo)mentll aIlld 

inteelo:tanlge of ilifoll l liOti . 

S cjvcialiied ntvorks. 'I heSL'e lt\\ 1k sek to ItO 

cassalik~ a rsearch that liesoutside !Ihe riatiottal ciss~i\a 
I Cl Ch'iiti on .pi)oi iqili s. Ill ,\Sii llIcIIh C t Cass pIOCi-

"Ing ,I,d itt'li/itio is done ill speci~ilied ics.an(ih 

CitI,., ll[IC tI de1, gtiitil li ii ,jn
plog lsll . ]~l 

"- (,;iIll tt il he t(11ga li+,' lotl n llof ill ,,\ ,+H 

f.iesit i iln t e c it t \ iect I .'t\+n, utillI 

St~ci,;c,, it,.ilS ed ill ciisa\,I inte.r:itd flftiILcts Is 

heIclt!' ii ,oit ie, . ;lv ii flh iiCil)AIll\ t il n hrehlitige 

ItIet~olotuIhIC:i!i liohe iHI~ i!l~ui . 

tOI .~!+, 

lIC (iis ,I\' lPkti21t11 ,'Ill iOIliliitkii to act as a 

caitl\ ,i il tile LIl\ChopItnCit )I these nct,orks and in 

,,ervicing them to the extent pos lc. hc plincilal 

Ieur1,01ces il\ble_ to Sukpport tinw, cfflt are tl;nllllng, 

nte.rnaitll l aid ret+1it l c nleteice,,LI t l. ttei. 

aInd the \.e t cssaxa cnieitl titn iil l irllation 

Ctcer asc LIt (I.lI. While the l'r,i!aM SCks 1t be 

Actual I 1)87 ;itd pioljected 1988-1992) stalling paltrn of 

Posit ill 

I Icadquia lers 

leodeidl 
Iatiihiligi' t 

I:1mI inl')titogsi 

Ih>i l ogist 
lIIcdCL is) 

*'c
oniiiilst 
, tnolni st 

I itiluitioln Specialist(s) 

V ittlhgisti 

.Al'lcl ItL I 'gii l 

(IA I (a sa\a Specia'ist at IITA 
,Ag oCullouii Study mlllb 

;\ si Ii f llon 
Ilb eeudei 

AI ontlilliste 

Lcoiioilist 

Latin Aiciic an Regiotl tl 

Illeedcr/Air uniiiii I Ilra/il) 

Iotil 

1 t l o,ll , - Ih&L 1~\ l%,ip %kIi 11CC\ e i)1Csn-ht( 11) (1 A- [Ill1. c 

itself is Itot placed ['I thle ilcal point as the ptincipal 

i,ii.Cf illtOflo. litifl *iil| ilbitctials. Rai het, it seeks 

to sil ititll ltc t \ e paIiiI tll (0 tiio the p ilt oifi ll 

network nietIt.'is mlid 111llipl'" to enll tIt tile 

netwoi a nikl.d Hh-\l111/olltal eXChangeO 0I 

itli, l i ,II, and ICt.'ti ideati,+,. 

Projection of resource requirements 

lie f'llov1iiig tal pt\hhL anill t ,\ of actul 

(l ) a .Idpioic"td 1I95 -19921 Stiti taff pilsitiol s 

of the (IA I (assm,,iva Ilritg ti . It i, fiollowed hv a 
[ tI iin. .. of allI,,t~ss ii' d projected 
pto illoln+. 

la.i he tinIeII'tilL . IA( I11' 5i .h1, 'Ll thelpoSition 

of "C IA I('aSSaVa Specialist a1t IITA- tid "Virol­

ogist" for inclusion in the 198S core budget. The 
-

felillillll new aitd,.\Ct I.hit tIInIld posItiitll 
, \\ill be 

preete-tdd b, (IA] Ill 1985 ill cotltjIiiciioit ,, n'h its 

prposal l r ;a fie-\Cil hIILtCt fil the period 

;')89-1993. 

the CIAT C'assava Program. 

1987 1988 1989 1990 1991 1992 

I I I 
1 I I II 

I I I I 

I I I I I I 

I 2 2 2 2 2 

1I I l i I 
II I I I I 

I 2 2 2 2 2 

0 I I I l 1 

0)1 1 I 1 I 

[41 [41 [4] 

I I I I I I 

I I I I I 
0 I I I I I 

I) I I I 

10 161 +41 161+41 101+41 10 16 

e alp o e I il'M A l o l h tl,1 J i t r iI" t1 11 .a lIl It n e 

] i i )Chii14 kliiCill .delohiu.si 
d Add ahthinlil pi" lllolll, mlie' ClAdI ht nll,l ' Ih11ltigh bil~iltlial anlidollh l lill~. i~t itllllg, liil aih l-lelill I t ill ll ll n III 'lailtcd tia 3e'\11 

IIt' I'll1 llIt Ill [ll)W t.CLI1 Ill IMia t1Ll~ll~l t'tUll llll0 
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Illeadquarters-ased staff. 1. Program Leader. The 
coordination and leadership required to ensure a fully
integrated multidisciplinary., decentralized approach 
to global cassava research and dnvehlpmcit is pro-
vided through the Leader positit at heaLdquartCrs, 
lechnicai supCrvi.Sion and lninitotring of all activities 
of thC hcadquarters and outposted(ta lbclers, as 
well as technical collaboration with Ill A and col-
laborating advanced research institution,,, reniainlthe 
central responsibility for the scientist i this po)sition. 

2. Patholostii. Rcscarch on the luitgal aii b IA 
disease comlplexcs of the crop, particilk'i Iv as these 
relate to key cassava ecologic,,, will cmitiluc, with 
emphasis not Otllv oit gcrmplastil illrrtovcmCnt".tl)] 

ailso in pr vidiiig a Sound frIllmC.s rk iI v,hiich spctific 
illtcgratcd disCase control ilth1dol(, iCs lltose 
Celn(ic', Callc )C appled ill ih diIr c'I0jilulI[ of SLIS-
taillable caMavi crlping sysicis. Mouci it"g re-
search no the learis lti the safe and efficient niltcila-
tion'al tlallsfer of gernplasn- will cottinue. 

3. lutoniologist. I he rescacmi Oll cassaS'a pests will 
colititlic t slcne ti cil the exisling inter-( cltel effort 
nit biolo icll eniltttil ofili!. l e;issia peti, hitnigh 
the ideiuilicatioil, reailin,, an distibutin Af benefi-
cial lisect, lrotn the CttM 9f tgill, In additiont, 
lCiitill 1Htiitollnt to IOClS iongIiiid'ailm valii ­

in fiol pest I-e"istan alccintic lulmcc ;I a basic intput 
lilto gCrntplaiti inros\cicll. 

-4. hIlssi~ol _,,t Iitlie a t ill cottitlie to Colt-

ceitlatC flurtllel L'it"inravllinglie basiciltsCphsoog> off 
the ('34 intro>tCdiat in ,lla bratoLi Iih ,cientists­
in ads aincci i:stittili.is. \l the sautelilitlne_, gciiot\pc 
resIo)is-s allt the uitltrlyit, tlltychillisni, of those 
reSp ,nscs ili Iantc of stress facwrls %\ill bc at,,cssed. 
Such as ssincit will reflect the eitiviioituicnital focus 
Of AS.'sa in particular svael-Use CtficitnCs , watler-
,tress tojleiance-, itid I soil fetilit. ictaptation (with 
p.tittiilai ettilahlsis Ontl phi)hpi 'tis ;uItd pot~isSinLt

nuirhito. land the role ofl mvcorrhti/a_,. tlie basic role 

ofiihc pltvsiolo isiat CIAI is tI stinil;ic alnd cOitduiCt 

"-C,,earch 
 )iti acrop tIha his not receis ed siufliciCint 

llia! a t tcttiotn, \kith a view to proitditg a basic 

kitowledge Itilncaork for geriiuplasiti iliptlovell lt 
and devel ping sustiin;ible cropping Systens. 

5. BrCdCI I. lhe Cxisting p,Sitioti it hiadquarters 
will Cottiiie to locus nit genetic iilnprovetlelclt of 
cassas a \wilhiu the faitiewtork (of ;a decentralized 
illplovelielll plolt-al. [lie p)nigraill will conttllialll 
evaluate the growi:ig cass-va gelinpla!;il collection 
and incorporate soutres for tolerance Lr resistance 1o a 
wide range of stresses into high-yielding background 

populations which have appropniate qlialty charac­
teristics for ca:ssava's wide range of end uses. The 
breeder will have specific respnsibilit. for developing 
gernlplasm resources for the htlMId anlt SuiJhMLiid 
lowland areas of L.atin America and Asia. Research 
will include collaborative decentraliied breeding and 
selection activities with national proglai scientists 
and backup Semvices for onLpostd (IAI breeders in 
Asia and Hrazil. 

6. Breeder II. This new position !rIec..tCd at hegad­
quarters will strengthen the dr~entralized iniprovc­
miCnt program by: concCl:,rititIg t tile iiddle-alti­
tilde tropical highlands and the subtlopical CcoIO,,ies 
oftlatin America; attd by providing htprosed popila­
tiotIs through IIIA Im these satie ccologics ill Africa 
and elsewhere. Both hcaldqiiarters-ba-d bredcrs will 
increasingly adapt ticss l tissuecltui metiod ologies in 
the gerlplasiti imtproottc t effort as these become 
available, for example. through the possible use of 
haploids, through ainther cuhure, aind in somatic em­
brogcncsis for priduciig atificial scedls. lie scciettist 
ill thi, pstiitn Will provide the.' lINaiti chaltnel for 
collahoratli i bCCdittg ilities oitili 111 A to ensure.
that the full langc of genetic salitbilitv available call 
be applictl ii Afiica. Ilt scieiist will also pins ide the 
input reuirtICd hll the ( WSA\a i -cl:int fIr the 
itanageittoello (lh iitcrnaltional e ,i colle.'ction in 
collaboratioll \itil the ( ierntplism R-,oilce.S Jnit. 
(Note: Although i-ju-ctd Ito be evcintually core 
funddcc, this position has ttot sel been tndoisefd byl A1 aCd Fs tot IclidCd ill .tLo btdge requCst for 
19.) 

7. Econoimist. Ilic ecoimoinist will cotntinue to focus 
otil studies of socncuot timic iactors alfecting cassava 
research and dCC opittCn tlltrotigln lte prldUCtion, 
plr;cessing. niairketiig, ant utilization o[arinuis end 
products. Ilte plrincipal rTole of tie ecotottmist is to 
pvidc ill economic frale\\o\rk ill hich integrated
 
caassaiitvlcltiiit can take place in identified areas
 
ofgrleatest pocteittial. [lie ecotntonist is all integral part
 
Of the hteailqu[ii r ti 
 ll \hich is dCtlled 1itlhe 
catalytic activities associutal with ('IAI"s cillibra­
tuin with dcvelopiltcIt plijccts iii ll:!,i 'Nm,iu'et.It 
also proividCS tile mnils foIrIhc inicrcntineita 
triansfer of stcio'c1ntIlic espericntce. it this reaid. a 
close asstc:iatini oftIne ecottnmist with the IITA­
( IAT agicatntmic Studies planned for Africa will 
eitsuire that experiences obtaiied elsewherc ill Cassava 
development call be better applied \ithin the Alricai 
conte.,t nce the study periud i,, Ctnpleted. 

8. Agrttnist . [lie headquarler"-b sed agron­
omist forms part ofthe subtea in speci fica IIN,devoted to 
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collaborative activitiCs it i1tgrated cassava devel-

opment in the Latin Amcrican rcgoit. In particular the 
subteam works with natitmil piroerais, In decentral­
ied research to Insule that appropJlriate agronomic 
practices, leading to s.,u,,tahnlecas;il\a-balsed crop-
ping sstenls, ale developed. I lie recogiltion of the 
need fOl nore location-specific agrin~oinic research 
gives a specific focus fot the ;tgi~mtnist is lie col-
laborates with fmlting national integrated cassava 
production projects and tho-e projected by collaborat-
ing agencies. 

9. Uttilization Specialist 1. 'the existing tutili/atio'n 
position will continc to focus ont the engitteeritig andi 
logistical aspects of cai-sa\va poocessing for the Wide 
range of end lis. laid t dcclop, no; Oth 11c\% 
Illethodologics. , u ialsO III)r\'cllllt I rladhitltillt 
proccssing stclll lic caililid ;l ecssi',, of01 llIhlcC 1 6 ' 10; Wd!{',l 
h.",e or uproved't nthiohozie, to; Arical \h kc 
esttblishcd W\ the plaicd Ill -A'I\AI ctOllliht, t\e,: 
atgro''cononullc 'tld'. It Iii At 1ria. Iliw itit 
il-,O ifo I ,, pia;I o tihe h.adlte;irsl.', subtCaill d votqcd 
t( (IAt's role iii titcegiatcd cassat a dcvelopinc;it in 
latin America and tile ('arib',bean. 

.' 	 l~ ca III.11I ie 11cpance Clnew-ttiiti 11101k tICI)C 
varieties is hiulhl\ depeicitili pton the quality citarac-

teitics of ltI tiei rots ,, Idliot of h teialedeiciet. 
t;lrket. ittle is kiossntl\ 'batieu t itheioinl-

piositioti Is prected 11 dlie uihatiO section tlt. 
lCtdquartems to %oI k -.,I', vill the hicederS to 
dCine tC'hese bucLIt %illilCCIi l',Ctll devehoipt 

inclusion i the 1988 core budget req uest of CIATand 
is included in the prcsent budget request.) 

African region. I. (t'l(iCassava Spcciilist at IITA. 
The nonlocation-specific research done by the overall 
(_IAT cllot can bring great h el'hs to Africaln 
cassava ploduccil.s. CIAI does not, lowe er, app;y 
this tccltolog, directly io African cmditions. The 
inforaition. gernlpl;ilsn, and hiocontrol agents are 
trallsferred dIlectl t(o IIIA, whit i11t)c"'worate's these 
!Cntclntsinto it, regional elto.,s in Tfica.It; establish 

ati effcti e liaison to.\cen tie tw, ('..ntcrs, IhA and 
(IAI have agrced that :i (IAl cassava speciali..i be 
posted at I I .. I Ic is to ensurc that African needis and 

ILesis, that can make us of'(IA V-based resoutees, 
arc raipidl\ met. Iftoli (ecntcr agrue that in tile light of 
s an integralsCCC rCsouIces tis, scicntit should form 

Paldolie I IA c veort and carryout an active['lil' II-1(0.'\~i ;Iclhtcll il \ tl Ili~ 
icscaltch pigitraii. (Note: this position has been 
elfircd b\ lA\(' for inctlsion in the 19Xcotc budget 
rCetfle ,t of (I I and iS included in the IolcsCit budget 

2. Agoecoonomic studies of c;issava in Africa. The 

1np.rt ince Of cassavI a Inl AfIica is beyold doubt. 
NCvertheles, tie data ;i\ ilIiIc fMr)l1antitg research 
addseoitn rgatsbsdo asv r
:iuid dc\'ecl[plllclll tplogtilln" hiasedt oil cassalva arle 

lii niak'., It lCMl\tCl difficult for (IA'I 
and I [IA and tile nitiatmal plogratlls to develop a 

coltctmt rcsearch stratc.v.' Ior thi, cotntinent. As a 

("1.'\lai;1nd lIl\A ate ptioposng to set up a mitajor 
sltoi'-teriit t3-sear) stiidlv of cTis sttis will 
c uir;ier/c the pleeill ploductin, processing, aindf 

screenitng techmniqlme, that s\ill accura"ttels discrlmtimt..'eiies~tnsit fia sss lef(ieta o 
i illlO n g g t211t !\I ( li C', %kill ill h OI1 dp )C ,. tli,,tc ',() h e dIC\VC 

des1igned to tnt1IM (it 
cassa'va product,, after prOccssing. 1 hii. casa, tl 

ity work w ill hav .edilect applic atio n 0 tiolt. id Iue lall.gcI 

aInd 	Inittet Ioolo te proie e q utll o 

)ldOf-,1ciassc 
fected to be vellt iall corl fundcd. ti , ,positon las -

t1ot h\or'IA( and itb, 1 hanotd	yet ~tbeenbc endorsedenull yIts I A( ncd,aid is uitt include~d.ll ittl 
-

core budget refitest bri tgx.I 

og0 A\S re odIneedI I . Vil it. ia ksegetaoiselV~ en ), 

cassaval Isproie to viI'US problett.s transitited thruglh 

tile plantintg itaterial. This, not tmlv allfects productiot 
on farmners' fields, bitt also inhibits thte free ,xclhatge 
ofgerilplasm. It Is csslltlil Io chairIacleliZe the cilssava 

virUses a1ccita tl y, dc clhop ichni.ques for tleir dctcc-
thin andIelilninatitotl, iid devise control Icihods. In 

order to do this, the flioicchinoligy Research UInit, 
which priovidc, n dnitislratvc and resources ut-
brella for all virology vOrk at (iIAT, is projected to 

increase its personnel by one senior staff position. 
(Note: iThis position has been endorsed by "AC for 

priketninn c\,stw, Il Anaai: attassess the ,otentia for p r~ u i g C :, ~ ! ill llt'\ \ ii t ,;" ill ic is~s ess tile c htiz lg s 

in dittitd thtit Mre lkCil\ to )cctir it) the comning years.
lh1 studs will have a teait envisaged as headed by a 
i ti di (ii a ric a e n ii a nd coi a 

, t 	 ci t (a ll ulatvra c ton o rn ist), a n d CotlN­

plising three cc,' no litsts, ich of whonil will assume 
rsposibilit' lt i separate geographical region. Thiseptiiilt o 
team is to be supptorted by a series of nitionai study
co'rdinators. ('IAT and IITA are seeking special 

~prtijec t resoulrces to be able to carry out these studies. 

'I he results Of these studies will form the basis for a 
coordinated C(GIAR system plan for cassava in Africa 
which will be preseited jointly by CIAT and IITA. 

Asian region. I. Breeder. The regional cassava pro­
gram lor Asia is projected to have ultimately three 
scienlists. The program focuses oin tile decentralized 
regional breeding prograln and collaborates vith the 
national rescarchers within a regional germplastn 

development network. Backup from headquarters in 
terms of' a providing a broader germplasm base for 
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Asia is balanced b a coicci ted plograin to stiniulat 
genetic recinhinations and sclc:tion for specilic local 
environnmental cot rainit" and end uses. The specific
role of the ,egional hieder is to pro did iK'll tO 
national elforts and to stimulate intelcontincntll 
exchange of iil' v CigerinplasnI. lile hov'l inci-
dClce of cassaii diseases id p:,ss In Asia permits 
gre.atcr coliccntiation oni \icld, qalin . and adapta-
lion to clivirolntaIll l sres. 

2. AgrnIMis.k ll (-lit eulc\ Asian cropl-il \s-
tei s in the iiula iln a CI ,i , lai ahi iioi)[.s llah I itt ct 
is a mair concern. Ani aroniomist is sMaillned at Asia 
to assist liltl,:lal plllill to dc ,hp ploducli l, 
sysilts that 'eieesnutd mni tai soil Iciilitv. 
This p :,itioi1'Ivelrpo tin i 

is spcial i o~~tt-ltiitded throug'h Iis ptccttl tolbe incorptedt iit9(_IAl",cre id"-t. (Nte: ..it)lihonhnollCtcd oiotalfv t h core fd-tuiide'd, thi osition asI et been 
eiinforsed h\ .\C and i, n included in '.orc budget 
req nest um It)X.I 

3. f'colmliti. Anl integmaf IIeImber of the Asian 
Icali w\ill hc I "cial scientist (ecolnllist) wh;sc Illail 
tlask \\ill be to Cltsle that the hlcw, techlology fits ill(t
the intricatc A.sian croppiun sstens ind is acceptable 
to fainit rs.. Ilu, ,,w ill involc ,, king closely \\ith the 
(IA t iigoio !lst and lie lathnal plOglail agloll-
onlists In the testing of ne. tcchuuolog. packages at the 
I'nt'll levI and ilte hIlloltloliig ot adoption of nic\
Ieclonou,,. In addition, i1utcoomImIist mwill amnahlie the 

,lc'asava 
timCIsiuC hal (iletherIsiCli'CiCtiv itiCs ;ire directed to 

O(verall drCiCm I d dc,,hopliun ill the region 

resolving pf,5keis related to clanigirig sciocctumonuic 
conditions. (Note: Although pojectCd et nitnally t(t
lie core fI'tlllded, this l()sitio) ha It vet Cbee) enldoised 
by TAU and is not included in core budget request fr 
198N.) 

Latin American Retgii. 1. Ifceder/Agronmist lo 
Brazil. At present it is tot p)ssibl for the iadqtiairr, 

teamn in (olomrbia 
 t, dcdicatc adqiutle attention to 

to inportantcais.aa CtlogiCSuCril th 
wVithinl tile sp~ci-,, o.'ntc Iof iily. I hicse (cologics aietile sulhunliud tlopics and tlie cool-scusoit subtlopics. 
In view of the o\crall nportlllc ofo cc af in tlra/il 
anil the existence of Wethese euloict co there, ('I\l 

is projected a mu positidon in !llailI. lIe location ol 

the IHreedr/Agiomoini 
 will depnetdifitupn discussions 
with MBRAPA,I bit nost likcl\ \will be ii northcast 
Brazil. In additioi, the scieitist wonld snpcrvisc a 
research associate to be located in the ,othli to handle 
tile development of bceding populations ft tihe 
cooler ecosysteis. The B3rceder/Agrol nlist at the 
base location wvill mainly be developiing specific cassa­
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%a gerinplasin pdls adapted to the drier areas of the 
hloand tlopics 

thc ntiiCe role ,f this particular gnrn)plasn in tie 
sulhhumid savitas of Atrica \kill be studied in 
collaiolatio mitl IliA. 1he richiess (f the gerl­
plaini rlrces is ailnble i Blrazil is a key clerent in 
this decentilali/ed siratcp. (Nt: Altholugh prfjected 
evcnttnall) to he cie tilded . this poiitl hIs not yet 
beefCe.doised hll and is not1.\( included in core
budget req uies: t i 

2. I h octRittr ed CaSava desl o iu teni pro e n the 
.jccts 

'oreg'oing(cliliti]ns of the rolI,.: (f ,:xistilg and 
projected sen.lior stall plositionls, tIll+r+ scieintists front 
the core-financed lcadtnatcrh tciil of the CassavailOglault aIe gilCll spciCfic CspoINsih~hitiUs to plovidc
collaboratl\c linages toiwitcgalcd cassa'\ dcevel­
(lIellCllt Pr)ecet!, ill atill AiCICa and tile ("aifheill, 
that is, in additn it their ntormal actiwities in the 
lrogran. These scientists are the Agronomist, [{coll­
nmoilit.and ( 'tiziioiuat Specialist. I. (IAf plans to
stiluillatc wintrtd caSsaa tlsCeh1lpielit pnoicts in 
carelnlf\, dCfinled ILions, Mlthlite gCattst potential 
and aCrO:,s the ranlg' illfend uses fr Cassava. Ithese 
projects \\ill be unddtlltroui,,fi special projects to 
- IAl'and/or through hilatCal projcts Lndcd direct­
l to tile collaborating Counir- institutions. 

Achievements of the Program 

(See (as-i't Wigrn scct ion tindc 'Suntmary of 
Achi.vements"', p. ­ . 

Special projects 

(ass.na deuhplnment in llrazil. This project aimns to
establish pilot plrqct, fot- the prodction, processing,
 
and marketing of cassava 
in two areas of Birazil-the
 
sotllh lld the lnlrtlicst-mtld to develop the nlethodol­

org for expanding cassasa p:odcuction in these regions.
In time longcr terln, experience gailed in tie pilot
proijects will be used it develop national !r-(gran 
capacity to ca nrrv (no cassa va-based deelopnent 
progrrains that will hing benefits to ihc rniril popnla­
ioit of Bra/il. I hcse ncthodologics will contribute to 

the other rural dcve'npienCit prograns forming part of 
the net\ork of cassava-ha.lsCd iltcgiated rnral dCevl­
oplcunt projects. This projecl was not vet finally 
apprnvcd by the . K. ellogg l'oundatin is ifWine 
1987, but was expected to be approved shoitls'thereatc 
ter. 



________ 

Budget 

(1987 US$ in 

thousands) 


1987 1988 

Personnel (2 senior scientists) 
Honoraria, stipends, and allowances 
Supplies and services 
Travel 
Equipmcnt repacement and capital 
Indirect costs 

77 
10 
13 
10 

34 
17 

179 
15 
31 
20 
16 
35 

Contingencies - -

Subtotal 161 296 

Exploration and evaluation of cassava mile preda-
tors. This collaborative research project with I ITA is a 
component of the Africa-wide Project for Biological 
Control of Cassava Pests. The following activities are 
involved: (I) survey of casava mite predators in the 
Americas: (2) evaluation of the efficiency oft these 
predators, including field ecology and phenology 
Studies; ;And (3) preparation of the prcdators for 
shipmcmt to Africa. This project is supported by I I-A. 

Budget 


(1987 US$ ir 

thousands)
 

1987 1988 

Personnel 72 83 
Honoraria, stipends, and a'llowances II I I 
Supplies and services 11 12 
Travel 36 20 

Equipment replacement and capital 9 -

Indirect costs - -
Contingencies 14 13 

Subtotal 153 139 

Cassava and rice research in Panama. This is a 
bilateral agreement whereby: (1) CIAT's Rice Pro-
gram helps IDlIAP to evaluate segregating poptilations 
in order to obtain advanced lines and varieties under 
Panamanian and Central American conditions. It also 
carries out observation, yield, and regional trials of 
promising lir,,s and selections. (2) CIAT's Cassava 
Program asssts in the baseline study of: socioeconom-
ic and physical-biological conditions of cassava pro-
duction in Panama; the development of appropriate 

production and processing technology; and devel­
opment, at the experimental level, of cassava proces-
sing and drying technology for a future national-level 
project. This project is financed by USAID. 

Budget
 
(1987 US$ in
 

thousands)
 

1987 1988 

Personnel - -

Honoraria, stipends, and allowances 2 2 
Supplies and .orviccs 57 57 
Travel - -

Equipment replacement and capital 18 18 
Indirect costs 4 4 
Contingencies I I 

Subtotal 82 82 

Agroindustrial development of cassava in Colom­
bia. In collaboration with the ! tegrated Development 
Program (DRI) of Colombia, CIAT wil! prc.vide 
technical assistance in the execution oft his a roin ]us-­
trial development project on cassava production and 
drying for small farmers on the north coast of the 
country. This project is financed by DRI and IDRC. 

Budget
 
(1987 US$ in
 
thousands)
 

1987 1988 

Personnel 25 28
Honoraria, stipends, and allowances 11 13 

Supplies and services 12 15 
reEquipment replacemenit and capital - -

Indirect costs - -

Contingencies 
Subtotal 49 57 

Farmer participation in technology design and trans­
fer. (See under "Special Projects in Bean Program 
section, p. 20). 

Germplasni collection for beans, cassava, and tropical 
pastures. (See under "Special Projects' in Genetic 
Resources Unit section, p. 53). 

In vitro active gene bank. (See under "Special 
Projects" in Biotechmnologv Research Unit section, 

Specialized information centers. (See under "Special 
Projects" in Communication and Information Sup­
port Unit section, p. 77-78). 
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RICE PROGRAM 

Core esources 

Scientific
Resources Senior staff and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 86 87 88 - 89 90 86 87 88 89 90 

Personnel (Positions)
Program Leader I I I I I - I I I 1 1 3 3 3 3 
Agronomy (production
 
systems) I 1 1 1 1 1 2 2 2 2 
 7 9 9 9 9

Breeding (Santa Rosa) I I 1 1 1 2 2 2 2 2 12 12 12 12 12
Breeding (P!aliura) I 1 1 1 1 2 3 3 3 3 22 22 22 22 22
Pathology I 1 1 1 1 3 3 3 3 3 11 	 I I 11 11 11 
lnt,-grated pet ingt, 111 1 4 4 4 4
Econotl Cs 	 ­ 1 1 1 I I I 1 2 2 2 2
Physiology (Santa Rosa) I I 1 1 2 2 2 2 2 6 6 6 6 6 

Total 6 7 7 7 7 10 15 15 15 15 59 	 69 69 69 69 

Direct costs (1987 US$ in thousands). 	 network of rice specialists cOoperating in the Interna­
tional Rice Testing Program (IRTP).Costs Current budget Proposed 

budget Annual growti rmtes totr rice in Latin America 

Actual Revised during the past two decades have averaged 3.3%, 

1986 1987 1988 2.3%, and 1.0t",' for production, area, and yield, 
respectively. Per capita consumption of rice hits been

Personnel 775 1016 1016 rising and is currently about 35 kg of milled rice
Honoraria, stipends, and annually. Rice provides, on the average, 9% of total
allowances 	 ­ - - calories in the Latin American diet. Countries with the

Supplies and services 157 100 100 highest rice con tribut ion to total caloric intake are
Travel 80 93 93 Panamia, Dominican Republic, Cuba, Brazil, Costa 
F-quiprent replacement I1 21 21 Rica, Colombia, and Peru. 

Contingency - - 17
 
Subtotal 1023 1230 1247 
 Traditionally Latin America, as a region, has been a 

Support unitsa - ­ 366 minor net importer of rice. The largest exporters were 
Price provision -- 49 Uruguay, Suriname, Argentina, 	and Guyana and the 

major importers were Cuba, Brazil, Mexico, and Peru.Total 	 1023 1230 1662 
If demand increases continuc at the aninual rate of a.Resource all)catio,frim support unitst,the Rice Prigraii. about 3.5% ts observed during the past 20 years, 

production must double by the year 2000 to sattsfy 
internal demand at current relative price levels. ThisProgram Commentary 	 indicates an increase from the current 17 million tons 
to over 30 million tons b the end of-the century. 
Unless production is stimutlated rapidly, the countriesThe CIAT Rice Program focuses on the Western that will face serious rice deficits are Mexico, Nicara-

Hemisphere including /lexico, Central America, the gua, Cuba, Jamaica, Brazil, Colonbia, Ecuador, 
Caribbean, and South America. It collaborates closely Peru, and Veneztela. Lxcept in the Caribbean region,
with IRRI's efforts in global rice research and with land and water resources are sufficient to permit this
IITA in areas of Mutual interest. Research on major growth. However, in sevei'd key countries where 
regional constraints is encouraged through an active growth has been rapid a production plateau has been 
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reached. In these areas production costs are very high. 
Thus, rice farming is becoming a less attractive 
proposition. The high costs are partly due to excessive

pestcid use~tninpproriae, ii~dquae, a(1 ­p estic id e u se a n d in a pp ro pria te , in a d eq ua te , a n d e x ­

pensive wecd control. The challenge is to distinguish 
among physical, biological, agronomic, economic, 

With proper identification of the principal problems, 

training, research, and cooperation ith national 

programs can be oriented effectively, 

1988 Budget request for Rice Program 

Activity Amount 
(1988 US$ in 
thousands) 

Soil management and consrvation research 2.5 

Germplasni 
Research on conservation and diversity 83.5 
Coinervation, cliaracteriatrion,

ndConsr eatioi .,ti ,approximatcly 577rat 
and doci i'n. nton 57.7t1111,h1Cac ilct 9.4A 

Plant br,:cding arid improvement 448.7 

ltltlnct tiothil trial, distribition 
and exchitng) 72.9 

Sc''d p o(IdClior 33.2 
Crop pstcism h 713Crop .stcis research 71.3 

Plant proteCLtion research 227.7 

latnutritIon ress-irch 25.6 

Plant 


,ichnIItV rce:irChI Ilnd development 5.7 


I unatr iesilce e.nhancemnent 

SpcciliizCd cO u CS (short term ) 103.5 
lIdividualized riiterrihips 39.9 

Conference and scimims 34.5 

Doc1let-athI ii d seCnmi nationdlll 33.4 

R,esearch o1n ,nprnalche, concepts, 

Coiinselling and adviing NARS 112.3 

-echnical r:;sstance 38.5 

Coordination Otfnetworks 83.7 

Economic and social arialysis at microlevel 55.4. 

Market airtysis 26.6 

Policy allakysis 50}.0 

Nutrition and consumption analysis 2(.9 

Total 1662.1I 

Production Systems and Constraints 

Trendls in rice production, area planted, and yield vary
w d l 1 1 0 l O~ t i s a d o e i e h a o 

widely among co'bnties and over time. The major 
contri lbtion to production during 1965-1975 came 
fLoin increase in area, particularly in Brazil. This wasreverse(! itt the more recent period of 1976-1982 when 

essentially all regional growth came rom yield in­

creases. Ihe unfavored upland arca in Brazil bcgan to 
decline, but was offset by increased pioductivity from 
irrigated at,:a,; in Rio Grande do Sul and Santa 

Catarina, where vields arc good. 

Fourtecn of the 23 inor importan1 t rice-producing 
countries now have average yields of over 3 t/ha. The 
Latin American average of 2 t/ha reflects the massive 
impact of the national a\verage o f I. t/ha in Brazil. 
The basic causes for this l), yield are found in the 
predominance of the unstable p)r(iction system in 
the Brazilian ('cn ado. This systen ;accounts for 

50i) of the ricr arca under production 
ill the entire region alnd. bcluse ofu ll,t iable rainfall, 

yields average aolt I t/ha. Several distinct produc­

tion systems exist ii the region. Often rice production 

is divided, soriewhat misleadingly, into two m:itin 

systems, irrigated and upland. In 19 3-1984 irrigated 
rice covered 2.4 million ha (32"', of the area)L averaged4.2 t/ha, and contributed 61 i otre,;onai production. 

The lasored systelris, ''Ihich tIav more illuiplatid 1 
common with irrigated rice than with unfavored n hn ,cov'eredl I.7 tiilli(; a ''etgd2,1thil 
ti~~~~pland. veed. te vt tc4tila n 
produced 11 tOfrcgionalprodu.tion. Incomparison 
unfavored upland rice was grown oti 4.1 million ha 
atLl5(' ftettl rayeddItil n 

(about 55 ; Of the iotil Ireil), YIelded ) t/ha, and 
.contributcI2({ ,Of regional production. The rainfedcnrbie 

and manual upland ecologies together contributed 
only 2K5(of latin Anelicart rice. 

Irrigated rice. Fhis sxstei receives high CIAT 
priority because (!f it., majo! contribution to regional 
production and its Colillarltivc advantage in imain­

taining and further increasing productiviLy and stabil­
ity of supply. It is found in all countries and 
predoninatcs in southern Brazil, Colombia, tie Carb­

bean region, Giyanta. Nicaragua, Perti, Surinanie, 
\Venezuela, and the Son therr ('one cout tr~cs. Irrigated 
re n rea in i n countries r r gawer
rice IS 1CIcc.isnlg in couentries that l'ornmeily were­

uplandpi noticers. iAvelage natiOnial vrelds range from 
3 to over 5 t/ha. Important corstraints include 
increasig pro(dLoct ion costs, wceds, water con trol, rice 
blast and other diseases, lodging, and, in soie coin­
tries, the availability o1 suitable grain quality for 
export inarhets. 
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Favorcd upland rice. This system is generally con-
fined to flat areas receiving 1500 to over 2000 mm of 
rainfall in eight or nine months of the year. Normally, 
there are no ":hortdry periods during the rainy season. 
The soils are alluvial, slightly to moderately acid and 
well- drained. This system uses modern dwarf varieties 
and improved agronomic practices. Yields average 2.5
t/ha, but better farms can produce 4-5 t/ha. The 
system is found in parts of Brazil, Central America, 
Colombia, and elsewhere in tropical America. Major
constraints are grassy weeds, diseases, and general 
instability due to irregular precipitation in some years. 
CIAT assigns high priority to this system. 

Unfavored upland rice. This system, found in areas 
having irregular and low total rainfall, has low plant-
ing densities and utilizes tall varieties producing an 
average yield of less than I t/ha. Yield variance is
extremely high. Much of Braziltis rice is produced with 
this system on relatively infertile and moderately acid 
soils. 

The main system constraint is dry periods occurring 
during the growing season. This stress is compounded 
by pool root development associated with alumin
toxicity in the subsoil. The degree of drought enhances 
the severity of fungal diseases, particularly blast, in 
this system. Phosphorus and other deficiencies are a 
serious overall constraint. CIAT does not conduct 
research directly on unfavored upland rice since the 
system is mainly utilized in Brazil and at the present 
time the Program has no comparative advantage for 
work in this area. However, lines under development 
may play a role as parents for characters such as 
acid-soil tolerance and disease resistance. 

The main unfavored upland rice system areas in the 
region have two main environmental constraints, that 
is, lowand/or unreliable rainfall together with infertile 
acid soils. In the tropical lowlands of the Americas 
there are vast areas of well-watered savanna lands 
which have not been opened up for arable agriculture, 
In these areas rice does have a future potential 
provided the problems of adaptation to low soil 
fertility and soil acidity can be successfully resolved.C1AT has commenced research on these problems. 

Rainfed lowland rice. This system is a transition 
between irrigated and upland and utilizcs rainwater 
trapped and held by field levees. Nevertheless, water 
deficits and/or deep flooding are common. Dwarf 
varieties can be grown when water control is provided,
but tall varieties predominate. Average yields are 2.5 
t/ha. The crop may be transplanted or directly seeded 

and few purchased inputs are used. Rainfed rice is 
important only in coastal Ecuador, Colombia's north­
ern coast, and in the Dominican Republic. Given that 
rainfed lowland rice contributes only 1% to Latin 
American production, CIAT does not directly re­
search this system. 

Program Objectives 

The three specific objectives for Rice Program activi­
ties ncollaboration with national institutions in the 
Western Hemisphere are the: 

Continued development of germplasm-based 
technology designed to overcome the principal
constraints to increased production of irrigated 
rice and the more favored upland production 
systems. 

Development of widely applicable production 
technology. This includes the introduction and 
evaluation of appropriate farm machinery that is 
oriented toward weed control and other related
cultural practices in order to reduce costs and 
increase stability of supply. 

Sm 
Strengthening of national rice research programs 
in the region through assistance in the preparation 
of national production plans, training, confer­
ences, and technical coilaboration activities. 
Through these mechanisms the Rice Program can 
further stimulate the highly effective regional rice 
research network which is now in place. 

General Research Strategy 

Since its beginning in 1967, the Rice Program's basic
 
strategy was to improve yields 
 and production of
 
irrigated rice in the region. This strategy was adopted
 
because: irrigated rice offered the greatest opportunity 
for rapid gains; irrigated rice technology was more 
easily generated and transferred than that for other 
production systems; and limited core resources did not 
permit simultaneous work on all production systems. 

Varietal improvement has been the key element inCIAT's irrigated rice research strategy. Tall varieties 
were used throughout the arca before 1968, when IR 8 
was introduced. An immediate increase in productivity 
of 2 t/ha confirmed the decision to work exclusively on 
dwarf materials for this system. The research has 
sought varieties combining dwarfism, strong stems, 
insensitivity to photoperiod, long grain with clear 
endosperm, resistance to the Sogatodes leafhoper, 
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and blast resistance. Earliness and improved adapt-
ability to acid soils are more recent varietal objectives, 

In recent years, with the exception () rice blast, the 
fungal diseases of dirty panicle, brown spot, lIf'scald. 
eye spot, narrow brown leaf spot, and sheath blight 
have increased in 'ven itv and lnow ctnst iHtttc yield 
constraints, partially as a cotIseqluencc of increase ill 
fertilizer use and of expitusiOn of upland lice and 
irrigated rice on infertih soils. I hese problens. along 
with the resurgence of tile hoja blanca iris, have 
irIo,asified tle necd for resistance bccding for all 
ecologies, 

breeding stte to)the Colombhian Llaios. near \ill'i-
cen cin, where disease lesstie is high for thie most 
serious, folia,-atnd grain patlhogens. Matcriatl is selected 
inder enlhancCd epidemics of IClf and ncck blast, lcal 

scald, and grain discoloration. A large-scale, semi-
controlled field screeming mcthod has been successful-
ly imlcplented fur the hoja blaiuca viluls,. 

'lIIe oja b-lInca-rcsistaito liCs , Crtested under 
natral aitd Ieavy virus e p:demie ciitditions ill ctt-

(for. As expected, they pruscd to be nighly iesistant. 

All exhaustivC characterization of the conipltlents of 
the resistance being used imidicats that it is title 
resistance to the virus (as opposed to -iulpl, difercn-
tial feeding bchavior oufthe insect vector on differential 
genotypes), and that it is not likely to brcak down 
quickly, if ever. Resistant lines ate beimtn advanced 
rapidly in LEcador and (iilontlbia and should be 
released in approximately two years. 

Iron totxicityv is an increasing problem in acid, 

irrigated soils inl Brazil, Argentina, Colon bia, and 
Venezuela. Au eficiCet, simple screening method 

capable of handling several thousant lines perear 
was devclopcd Many advaticcd. lilies are highly toler­

ant, allowing I IT to send only known tlera nit 
materials to areas where iroi is a constraint. 

As improved dwarf lines and varieties arc produced, 
research is extended to developing appropriate cutl-
tural practices for the high-yielding varieties. Seeding 
rates and methods, fertilizer practices, and timing of 
weed control are cnitphasized. Farmers have !earned to 
manage modern varieties, bt severe cultural practice 
deficiencies remain. These includle red-rice and weed 
infestations, seed quality, land preparation, water 

oinmple a ppropriateei p
for smallnart operations 

In the irrigated sector the number of crosses has 
increased substantially in response to new disease 

problems, need for iron-toxicity tolerance, and the 
specific lOw temperature constraints and grain quality 
rCquirecnttts for tile temnperate Southern (')le. This 
latter activity is expaidiog rapidly low that dwarfs arc 
known to hc well adaptcd througi~hout the temperate 
production areas, and that anther cultlre tcclinl))g 
has permitted large-volame production of fixed lines 
that combtic the llccessar characteristics for these 
conditions. lield c\aluationis of these lintes in Chile 
and sCe(ling Cvaluations utidCr laboratory co(ditions 
show that some of the lines have Iigli levels l cold 
tolerancC CotnllitnCd with excellent grain qttality. The 
high-vieldinti, lhiglt-quality, cold-tolerant lines devel­
oped fromll this project wvill ha',e direct application to
Chile and should prove t b c excellent parents for a 
wide variety of breeding objectives, Anther culture is 
flow being valtuated lor it, applications, to tropical 
breeding as well. 

[he untexpcctCd adiption of the ncr dwarf varie­
ties inl rCCt nt se'ars ill the More Ll\itrcd upland sN'stens 
allowcd tthe Progrmit to modil its original strategy. 
lntries for ntiiscrics, especially lor the more favored 
upland systems, ac selected riitit the advanced irri­
gated breeding lines and disttibutcd ti national pro­

rams for co(ntitlCd local sClCction and evaluation. 
TItus, CIA contributes directly to ulpland systems 
while focusing on irrigated varticls. In 198l (iV\ 
began to intctsil' its activitics itl upland rice. 

BrCCding for tile more favored tpland Ccologiesand 
high-rainf"all, acid-soil, savanna upiand has increased 
diatiatically. (rossing is cirrently focused on disease 
iolerance, grain and plant type, earliness, and general 
adaptabilitytaken on tlteto upland mineralsoils. Work must stresses ofnutiltiple nutrition be Under­

t a n o elle \;' i p l i I n +, n tio t o f 
Uplanu Soils Wit Iis f reedi tg attention to tole­

'sances to zinc, phosphorus, iron, and manganesedeficiencies along with aluminum and niatganese 
toxicities in acid soils. It seems clear that one way to 
reduce fungal disease pressure it upland rice is thfomgh 
breeding lot toleratee to problem soils. 

Specific research strategies for the remainder of the 
decade of the eighties and beyond have been developed 
for the various production systems identified for 
priority attention. 

Research srategy[or irrigated rice. This system will 

cOlitinti to receive major attention. Enhanced toler­
ance to diseases (for example, blast, otle r fungal
diseases, hoja blanca) and soil problems (for examiple, 
iron toxicity and straighthead disease) shmou!d increase 

yields, lower production costs, and increase produc­
tion stability. The approach will combine breeding 
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directly for disease resistance with breeding for toler-
ance to soil stresses and emphasize weed control anl 
lower seeding and f'ertilizer rates. Lowered inputs 
should result in decreased fungal disea se severityt, 
Additionally, breeding will locus on better lodging 
resistance arid, sinliltaneOtUsly, seek nodest gain in 
yield potential. 

Improvement intfarmi cultural practices is inis-~ 
pensahle to niarrow tile ap bctween varietal yield 
potential aid farm producti\ity. Rcsearch oI culturial 
practices has behindlagged varietal developmcnt. 
General rice wceds, including red rice, constitute the 
most serious problem il rice production. As lost 
countries have effecti\e herbicides, the reduction of 
the problem is f cused oil inproxed land preparationi 
and le\xelling, largcly through ilore ippro riate erluip-
neint, especially for smaller farms, including steel 
tractor wheels, snall tractors, and tiller:;, 

Work il intcgra!cd pcst ii;igeliciil slho\s that
costly insecticide applications canl be clilninaled for 
tilost insects lilder inlist tonditions. Studies of all 
itajor insect taigct. for insecticides showed that 
economic thresholds, fiCld niotitoring, varietal toler-
ance. atid hiological colllrl call climiinaltc inlsecticides 
for most pests. Pro Au lltctic sced treatints ale being 
developed 'o the few pests thai caiuse risk during the 
fir tw, w'eCks Iltcr seeding. 

[urigicide applicatio;ns for til c( tiplex of funugi 
associatedp withS (litlrain aclolialated with diit' paticle, a rapidly increasing,
vorldwide disease xvere shown to be ineffective. Their 

elimiiatiori Will contributLe to reducc Pi oductioti Costs. 

Dirt\ panicle, widely distributed in Latin America 

and elisewhere and formerly considered to havxe a 

ftllgal etiology, is no\ kntoxvn 
 to be caused in111 ,l 
cases by a complex of seed-tramsinitted, systemic 
bacteria. Th[e pathogen is eradicated with extremely 
severe dry heat tlerapy that does tiot reduce seed 
germination. National prograi-is are being urged to 
heat treat genetic and foundation seed to control tile 
disease oi faris. ltlieriia;onal centers and Latin 

Amnet icaii national progi,lms were advised of the catse 

and cotntrol of dirty pnicle to eliminate international 
rmoveient of tile pathogen. 

Many lie\, irrigated rice areas are coming into 
production, principally by small producers. They lack 
appropriate small machinery to f'acilitate the transition 
from transplanting to direct seeding where labor is 
scarce. Such miachines (hand seeders, boom sprayers, 
harvesters, arid threshers) aire commercially available. 
The Rice Program will emphasize the introduction of 
appropriate machinery through national programs. 

Research strategv 1r tile more favored upland 
sysiemns. Selected lilnes from the irrigated breeding 
progral can contribute tWthe sarietl; co)mponent f(or
,'xpanding this;s,,stem in,X)Ilcll 	 the region. cSCIIiltiecCghtil O t"' hIICeSS, aat 

breeding programn is dc'gned to addrcss the peculiar 
stresses of upl;nd sIil,. parlicul:,tlv moisturc and 
mineral nutrition., aod tile] intcraction with fungal 
diseases in several sites reflectitig a range Of ecologiesfon0 moderately to hioh ly faxorcd upland. Vigoro, 
dwarf xarieties tolCratl to p()blem Soils. isiasesand 
short dr., periods shoulld increase and :thilic yields 
at al average of 3 t/ha. ff5 ton higher than existing 
average productivtit. 

Weed infestations coIstitutc ai poverlfil yield con­
straiit it ipland rice ind arc more diffi.-ult to control 
ihli in irrigated rice. Since available herbicides arc 
relati\el\ elfecti\c, rescarch will locus oi appropriate 
tcrrestril dcli c \ INstensto itil I) timing and 
reduace dosages. 

Newv produetionu sstelils research strategy. Ilie vast 
salanni regions o' (olomtbia, Vcneuela, and Brazil 
are fa'tlrcd hufMatiidailt well-distlibutcd raiifall, btit 
the soils .ire extrenl\ acid atid infertile. AlthouIgh1 
little t)land rice iS producCd on these soils tlheC is a 
cleatlltCed fOr a ciop collponcllt in the lt:IstliC s VStCn 
being d(exlopcd by the Tropical Pastites Prograill to 
facilitate and fiiltce land preparation, for pasture 

establishment. !plan d 	 rice Co)uld becotle a pioneer 
tix ollddvlcrop, ts. encoliraging the economiclly su.nd devel­

opment of acid, high-tainfall saxanaS.
 
A minim ini-in pit Uplaid rice SyStei, using Cul­

tivars tolerant to acid soils and diseases, appears
 
attainable. Initial research with soil-adapted ctlivars
 
consistently gives plot yields of 3.5-4.0 t/ha 
Witlhout
 
soil arniendnments orchemicalp rotCctiotn. 
 lhta3-ton
 
commercial 
yield seems reasonable and ecoominicallx,
 
\table. A high-volUiine crossing programni is Iuderway
 
with upland materials from Africa, Brazil, Jlap;n, iald 
other sources. Specific breeding objectives le identi­
flied aind parental sources are available. Although 
typical, high-yielding. irrigated gerMplasni is !lot 
useful for this ecology, many rices are well adapted to 
those infertile, acid soils havintg over 8,; alilinn l 
saturation. Breeding will stress tolerance to manganese
and aluminum toxicities and to phosphorus, zinc, and 
other deficiencies. The ideal pla nt type relain"Is uicar 
but intermediate grain quality, itiltiple fuingal tolet­
ances, hoja blamica, soga.ai, and sugarcane borer 
resistance are the maini reqtirenlenits. 

A spinoff of the savanna project may well be the 
diversification of the irrigated/favored-upland germ­
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plasm. Mlany lines emerging from this program Coin-
bine dwarf plant type, t,pical of irrigated material, 
with deep, thick roots and diverse high-le\'el disease 
resistant levels, typical of traditional Afican ipland 
material. The nlc ,rporatiol of supe!hoi lines Ilril the 
savanna prlograin into oi1r irrigatedi ied -upland 
progiai I,ndcl a.,,. 


Researn:h on cultural p.actices will concentrate on 
weed coiitrol. 1nttiods oflseeding and appl. ing fCrtil-

tworice
nt 

crops. 

Research Sites 

'Ihc research progran has largely decentralized its 
actiities fro muthe l aln ira ( '1.\l hc atd n rt. I I W­~~ es. 

VC, til ov plogr;itin. lahoatory, gClnI­cloitl tlnalit. 

plasm stioagc sOeageta and hola blanca screening. and 
IRIP taiii n Paliri. 

lnid 1\O in (Jilateinlalatlhree locations in lPan ,;ii 
\%Cre made a\ailalC b ll)l.\P and W(1 A ithini 
collabora",ttive pegrais,. o selectionl of scregatiig 
generations 1 upland and figaier] iniateihls. In 1983 
CIAT acquired the Sanla R,sa spericnntl station 
near Villaiiccnci,). in the ('floilbiin I lalio , hilch 
no0\ iS tile CeInI hL-Cidin l catio lor % falcd 
upland and irrig.td rice...\so ii 19,3 WA pis idd 
loneIg-teml use of I0 ha ,flacid saVIIIIIi1 on1 its, I a 

ibertid station adjacent lo Santia Rosal.lrrigated ind 

tipland sClection and Cvaltialtoll \wrk coltilntcs ill 

Peri, tinder a copCatieC projcct m',ithi INI PA. l ,tple­
incntation of the (C'aribbcan (oopCratiC Rice Re­
scarch Net )orkwill add the .Iiuina lIpc iitt Station 
intile I)Mli tictn RCpublic .is anit additoi lresca rch 
site. 

Achievements of the Program 

(See Rice Program section under "Summary of 
Achievements", p. 8-9). 

Special Projects 

Caribbean rice improvement network 

This project aims to contribhutC to the strengthening 
of, national rici in pr'.nemnlt and productiion systems 

through the developnment of a (lynnaic rice imlpove­

nient and technoogy transfer network that will allow 
for horizontal transfer ,.fproultiction and seed tCchnol­
!g and strengt hcn (IAl/IRRI collaboration with 
national prograns in the legion. Network activities 
will comprise: (a) coordination of collaborative adap­
tive rescarch )n coinmon problems, dividing responsi­[ 
bilitic aollong natioial pogIains; (b) testing o'lgermn­

philsinOfo)r Wiesis--ance to relevant prodnCtion Coll­
straints (C) ICentFoCLlnCItl oI" national research and 
extCsion eapbilitiCs thlrotigh incountry courses and 
inservice training: (d) training in seed technology; (e)
regional workshops and monitoring touirs to ilprove 

coilltliicalols and Cooperation illarca. (One senior 
staff position [Project Network Coordinator] is 
piovided by IRRI through the IRI'P; and ('IDA is 
funding three Canadian scientists: an agronomist, an 
econ o list, and an ag ricu ltira l eng ineer.) 

Budget
 
(1987 US, in, 

thousands)
 

1987 1988 
Personnel 32 10 
Ionoraria, stipends, and allowances 44 85 
Supplizs and services 10 34 
Travel 7 23 
[quipinent replacement and capital 28 28 
Indirect costs 14 36 
('oitingricies 11 27 

Sublotal 146 333 

Beans and rice research in Peru 

(See under "'Special Projects" in Bean Program 
section,p. 19). 

Farmer participation in technology 
design and transfer 

(See under "Special Projects' in Bean Program 

section, p.20). 

Cassava and rice research in Panama 
(See under "Special Projects" in Cassava Program 

section p. 37). 
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TROPICAL PASTURES PROGRAM 

Core resources 

ScientificResources Senior staff and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 F8 89 90 80 87 88 89 90 86 87 88 89 90 

Personnel (Positions 

Program Leader I I I 1 1 2 4 4 4 4 7 7 7 7 7 

GeiInplasin evalunation 
Germplasm evaluation I I I 1 1 3 2 2 2 2 15 15 15 15 15Agronom * (CMG)a 1 1 1 1 1 2 2 2 2 2 12 12 12 12 12Regional trials ­ - I - - - - 4 - - - -Patholog, I 1 I 1 1 3 2 2 2 2 10 10 10 10 10Entonology I I 1 1 1 3 3 3 3 3 9 9 9 9 9
Micr,, iology I I 1 1 1 3 3 3 3 3 10 10 10 10 10Forage breeding I I 1 1 1 3 3 3 3 3 1I II 11 11 11
Lcgume breeding - ­ - 2 - - - - 7 

Pasture evaluation
 
Seed production I I 1 
 1 1 2 2 2 2 2 19 19 19 19 19Soil/plant nutrition I I I 1 1 1 2 2 2 2 14 14 14 14 14Pasture develop. (('MG) I - ­- 2 - ­ - - 9 - - ­ -
Pasture quality and
 
productivity I 1 1 
 1 1 2 3 3 3 3 17 20 20 20 20

Ecophysiology I I I 1 1 2 2 2 2 2 8 9 9 9 9 

Pasture evaluation in
 
farm systems
 

Livestock systems 
 I 1 1 1 1 3 3 3 3 3 11 11 1 i11 11Economics 1 I 1 1 1 2 3 3 3 3 2 2 2 2 2 
Total 15 13 13 13 14 34 34 34 j4 36 158 149 149 149 156 

Decentralizcd regional programs 

Tropical South America 
Cerrados ecosytemb
 
Agronomy (reg. trials) 1 
 I 1 1 1 - - - ­-Soil pasture develop. I I I I - - -

-

- ­-
Humid tropics ecosystem 
Agronomy (regional

trials) 1 1 1 1 1 1 1 1 1 6 6 6 6 6Pasture reclamation I I I I - I I I I - 6 6 6 6 

Central America and 
Caribbean
 

Agronomy (reg. trials) 
 I I I I -1 1 1 1 - 9 9 9 9 

Africa
 
Regional liaison (ILCA) 
 - - I I - - ­ - - - - - 2 2 

Total 
 2 5 5 6 6 1 3 
 3 3 3 6 21 21 23 23
 

a. CMG: Carimagua Station in the Llanos of Colombia. 
b. In Brazil. 
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___________ 

Direct costs (1987 US$ in thousands). 1988 Budget reques: for Tropical Pastures Program. 

Costs 

Personnel 

lhotoraria, stipends, Mttd 

alloss a nces 

Supplies and setvices 

lrascl 
LquipIMCnt replacenett 

,ot(int,11ci ". 

s.,hiottal 

Suppiirt tisila 
'tice pios i, 

Iotal 

.th I'c<+~r tppa 


Proposed Act ivity Aiount 

Current budget budget (1988 US$in 

Actuial 

1980 

Re,,ised 

1987 1988 Soil ianagentet atid Conservatiot research 

2415 26i4 2634 Agriclitnato ogy research 

526 

299 
23 

3263 

330 

301 
54 

3319 

-

330 

301 

54 

40 

3359 

r-GIenplasm 

Research on c nserva tiot and diversity, 

Collection 
Conservation. chracteriiation, 

and do0Clet iltalIOl 
Enrha ncemte n t 
Plant bredilg, and tItprovement 

-

-t-

- 1395 
144 

hItellational troi1ls 

and exctaige I 
(Wtisrihtltioll 

~ 
3263 3319 

dtamt, t it:1rtia a.t~, 

4898 

tUga 

Seed production 

~vestock 

Program Commentary 

Importance of the Program's products 

has lout majorhe I tpcal lastitt ic"l,,gtam 

pr .tucts: bcet, ntilk, 

tcilti, ind t ,otict e h 

(i' the 11111)i 1:0ICC of 

Bfet'f. Bce is ulc 

coi,se ati til I) ical cC('s.'s-

_esc!uex a i . A short stllMnary 

these pro1ducts tolhiw . 

It lde t pic l d ,Ii rpeople in 

latin :\lttetica.I tlcluditig the to ban and rurtal poor. 

valihilit (hd ueelI i llh MI IIcte pitiipal icasolls 

Vli pltotcull taltiitritt II s s, ;ICtCt ill tlopical 

Amcrica tha1inAiici iii siat. Ilse i\. dititig the 

lat 15 tearls u ! IIth inteit lllltl I in lcittnd fur heel 
trop'ical Auterica I5. t))hs exceeded,. iticreass inIl pc50lA l~I~ a XC-e lcc ssil 

productiot 3.(i 1) I his gap is csutitil.g il real plice 

inct1cacs which v..ill dctnccausen itt hie cotulc".tj 

tion b\ latniliu ,ofl theicliss 25' iincmtc sttata \0fich 
I)rt",cLltl\ WCy 10' 1 Ofl¢<i tota lbuldget Io huy[0 their 

bec I itd inclin (d deniand[he high price clasticitie. 

lot beel also t gcst that inlC'clsc In bccl productitti
It)a , 1A C il C'1111iC M l leading il lot\ teail pi ices \oul h~i'e a layebr intpact 

(tMi U lllisuin ptio and jlhalit\ t ; let thi ptii ti)tilCt I 

ilucreaseS ()I iltis ,tter 1iiai- staplc lo(d luotis 

ct)ilstiellcd by the laitill Allictlicall poll, Illitict tl 

accliihlis!l th1is. ptiduciitil costs, paiticlarll. siciatl 

co-ts, 1iust lie tcduiciCC, aid this iN moC likely to bc 

poissibhle ill tile undcr utliicd, liglial, and lroticr 

areas ol acid infertile soils because ol their low 

oppoituniiiity costh, 

Crop-livestock systems research 

Plant protection research 

Plant nutrition research 

Machinery research antd deselopment 

Livestock nutrition teseaich 

Livestock reproduction research 

I1lutn1an1 resoure etnhatnacemnuit 

Spccialied Collses isllrt telll) 

Indiidualied initeriships 

(onlrtercices and emnina rs 

l)ocuticittallui aid dsl+sCltlillatioll 

Research ill lnp ,tIc'hes. cti ceilts. 

tmethiihiigicsl, jut.p ccdiires 

(unselling and ad. sing NARS 

Technical alssl ,tI, nce 

t ict'.soks(',rtmidiaou 

p ct oiett:and social analysis at microlevel 

llxplouatltry research 

Iitl 

thousands) 

201.4 

10.8
 

151.1 

225.3 

315.1 

492.2 
172.7 

531.6 

160.4 

257.6 

139.7 

136.6 

167.3 

43.2 

425.2 

48.9 

265.8 

164.2 

70.9 

8.3 

234.0 
118.1 

95.0 

279.3 

66.4 

116.3 

4897.4
4897.4ClIl 


Milk. Milk production trends in tropical America 

tre similar to those of beel with low per capita 

prodtutioii (otlc-quartcr that of te1t U.S.). Imlpuurts ol 

milk and dairlv products have been tripling in the last 

10 yeats. he priigrani's target area survcy has shown 

that miilk proiduction from d Ial-purpose cattle farms is 
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an important source of income in many areas an Idthat 
its importance increases as fIarm size decrcascs, 

Conserving tropical ecosystenis. 11w OJxisol/ IJItusol 
savanna and Ccrrado regions of tropical latin Amer-
ica, covering almost 300 million hi, are no longer only 
"potential" a reas of expansion. As new. roads aei 
built, development is taking place at an ever-increasing 
rate. Much of' this dCvelplnCnt ()o:urs without appro­
priate pasture and soil managenw:--nt technology, result-
ing in land abandonment, soil erosion, and unstable 
farming systems with low productivit, LXteirsive 
nativc pastuic-lbased beet ploduction is thel most 
widespread land use in tlhe region. Well-managed, 
adaptrd, productiv, and persistent grass/legulne 
pastures not only impro;ve iCattle productivity but also 
provide excellent protectiJo :igainst soil erosion and 
improve soil f Irilitv tlllough nitrogC-n fixation and 
nutrient recycling by plants and grazig aninals. Oil 
the otlier hand, poorly iluanag'd, nriadapted pastures 
can be disastrots, especially oin more sloping sites, 

The Latin American humid !roplics are exposed to 
intensive dcforctatioii as a result (f socioeconomic 
pressures emanating Irom StIrrouMindig poor and over-
populated rcgions (colon,lation of the Alazon b\y
Andean settlers), or gopolitically motivated subsidies 
from govei nincnis intheir efforts to occuipy these vast 
tcriitoric; (Bralhiaili Amazon). 

Timber,shifti llg eutitiivati ), and cattle are the main 
exploitatiOn and farming s steltis developed in these 

regions. It is Cstimated that, at pcscnt, tile cattle 

populltion ol ilteAtaloi 
 ismore than 8,million 

heads.'lhese hei ds arein lmprna i sources of ho~d and 

income for settlers Ill tiim ig; systems rai,/i n from 

mixed (agricultlc-eattlc-talltw) to extenive cattle 
,anclig. 


Cattle produCtilon s\stms iii tile ar a rc generally

characteriued hv degradatiorn of traditional pastutires
(such a 'anuteru dgaioun and Ilyarit/znia rpatr) 

into weedy or lo%, prod uctivity swaIds. Although. at 

establishment, these pasttires call take advant.age of 

tlie relatively high soil fertiliry ts'ailaihlc immediately 

after tile cLarint, and burning of forest, they rapidl. 
degrade as tie soils degr,:de witt tile leaching of 
nutrients and chemical fixation by clay particles, 
resulting illlow lesels of fertilitt\ and high acidity to 
which traditionatl pastures Ca'11tiot adlpt. Traditional 
pastures al:.o lack resistance to pests and diseases. 
Such degraded pastures have sucri low produtii vity 
that they are neither economically notr ecologically
justifiable. 

New technologies based on adapted, nitrogen-fix-

ing, high-cover and high-productivity pastures are 
being developed by the Program, in cooperation with 
national orovrar-.r. ;o Pucallpa (Peru), and are expect­
ed to be utilized for the reclamation of degraded lands. 
These improved, highly productive, and sustainable 
tpastures are expected to make efficient use of already 
disturbed forest areas, thus reducing tile pressure to 
clear additional virgin forests. 

lxparlding tie land resources Iase. In addition to its 
ecological inmplications, pasture-based beef' produc­
tion Call SCrVc as a catalyst hol settling the Oxisol/Ulti­
sol regions, primarily because the initial infrastructure 
investment required is Much lower thanl fl)rcrop 
prodtuction. The development of well-miiiaged pas­
tures increases the value of' the land. When roads 
provide improved access to market, it becomes more 
profitable to intensify [lic ial i operation by deoting 
part of the land to crop production. Well-managed, 
well-adapted, legtune-based pasties that increase 
nitrogen and organic matter levels ill the soils may 
rdtuce the fertilizer requirenients for crops iii rotation
with pastures, providing tor a more productive and 
socially efficient land-use altcrnative. lntercropping 
annual or perennial crops with pastures is also a 
feasible and efficienit alternative. [herfvre, beef opera­
tions can serve as a wedge to develp this important 
resource base and open the way for integrated agricul­
tural development. Furthermore, increases in beef 

production in Oxisol/Ultisol regions permit alterna­
tive uses of better soils located closer to markets which 
should be used for more intensive crop production. 
This is particularly the case in Central America where 
cattle production is taking place in small-size, mixed 
farming systems on acid and moderately acid soils. 

Program Objectives 

The objective of the Tropical Pastures Program ;ato
devclopand transfer, together with national programs, 
improved, low-input pasture technolog in the acid, 
infertile lowlands of the humid and subhumid tropics, 
with the principal responsibility being for tropical 
America. The aim is to increase beef and milk 
production, conserve and improve soil resources of 
tropical ecosysteis, ard provide a basis for an 
econormical yiand ecologically sound utilization of 
underexploited land resources. 

Program Strategies 

bTheProgram's research team is organized into three 
functional groups: germplasm evaluation (including 
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sections for gernplasin, agronomy, plant pathology, zucla and tile "cam pos" of northern Brazil 
entomology, and breeding): pasture evaluation (in- ( Amapi and Ro raina Territories). 
cluding sections for soil plant nutrition and niicro- '11w Brazilian \'ric uturl C etelfor theC rr­
biology, ecophvsiologv, pasture developnent, pasture 
quality and production): and pasture evaluation ill dos (CPAC) of' IBAI>A in the central cerrado 
production systems (including sections for seed pro- plateau, near Brasilia Thiscenter represents the 

isotlierruic savairnias of the continent, including
duction, ,farinig sNvster~s. a iid ccoloiics I. Ihesc,
three units coordinatc thiir wor-k to ,,:usure aldyniamic the "Cerrados" of' Brazil and well-drained savan­

naItlras of, Bohliv'ia and Paratguay. 
flow of gerriplasni in which characterization if germ-r oi r 
plasm screening h, ecosystems, asscnablv of' appro- The Cattle PrO,.duction Research Station of tile 
priate pasture pr(oducti:i) technology, and economic Veteinary Institute for lropical and I ligh-Alti­
evaluation of new pasture tcchnolog. in farin Systeis tLude Research (IVITA), at Pucallipa, Peru, where 
constitute mjor rescarch arcas. \Vhile thotisands of CIAT participates ii a cooperative project to 
gerniplasm entries ale worked with during the initial develop low-input pasture technology for the 
phases ofthe ffoN of'gcrnplasm through the Program reclariiation of alreLdy degrtded lands iu the 
acti vi ties, (ily sery few nighi promiirg frtplatsn humid tropics of thc continent. CIAT's partners 
rimaterials succeed in being selected or tie assemblh of in this project ale I VI'A arnd the Peruvian 
pasture technologies and further evaluations. National Institute for Agricultural Res,_iarch and 

Proriiotiori I INI PAj.
natural va iahility of'

The l o,grar explots the 

gerlnplisnti to identifI\ gras; idle legume species adapi- Tl'hree sites ill C( sta Rica (operated in coordina­
ed to the salius ecosvsticis in tIhe region. ierruplasm tiori with ('All IFand tile Ministiv of Agriculture 
is asseiMbled from a wide range of conditiors through- t ('osta, Rica), covering the nioderately acid soils 
OUt tile acid infertile soil regions of tiopical Amnerica as and seiti-intensi e dolblc-puirpse f1rming sys­
well as SolthClst Asia illd Africa. At pesenit, the reins. 

CIAT germuplasri hank contains soric 18,000 acces­
sions. This gerhpl i, is screenedl for toletance t hrighicil IhTe International Pastures Lvalratiori
soil in ad acidity, low phosphtrus ava ilabil- Network (RII 1') has bccn developed ill cooperation 

soil aaioa Irgali uoCVmiri( poisn 
ity, a l tolerance to diseil+s and intsects. hFcot\pcs with national programs to evaluate pronisirg germ­

which paiss thi, first screening ar , caracterized iII plasrn in sites which represent subecosysteis in tie 

terms of tolcrance to lrought. flooding, burning. L.larlos, the Cerrados, the humid tropics (including the 

grazing, minimum nutrient reqL11irciictnts, nutritive poorly drained savaririas), and moderately acid soils. 
value, and co ipatiilitv it gras/legurtIe mixtures. 'l is allows tile Prograim, in c llaboration with na­

Shbsequ,ntl\., pastures based on higily promising tiortal progaIlls, to test gerilplasil throughout Ole 

ecotypes arc sseIblCd, relevarnt Cstablsnilent tech- area of' interest aid to evalIate he adaptation and 

ntology i dcveloped, anid cattle livcweiglt gains are produ:tivity of promising ger'iplasmn to tile different 

measured. The imost promising pasture combinations ecosysteriis and stibecosysteis in the lowlands of' 

undergo long-terrii productivity aid CcoIlnliceV;alua- tropical Anicali. The informltiol obtained through 

ion, and the respective technological packages are this evalruatiori netotrk ,is recorded in computerized 

further adapted to the requirements of' the pre- data banks whch allow for elfective analyses of' 

dominant farill systerit ill the area. Finatly, tile iln- ger'iplasrin perf'ornuance across locations. Periodical­

proved techluology is evaluated itt cc oioriuic terris. ly, participants of the network are brought together ini 
This ennire research p ,;cess is carried out inr close workshops to discuss alternative methodologies for 
collalboration with natioral pro,Ir iis throughout tile gerriplasrn evaluation and to exchange data recorded 

area iofinterest. in different regional trials. 'Ihese network activities 
allow f'or a high degree of feedback which assists in 

Io date the four main screening sites, which repre- moving gerniplasni significantly faster to more ad­
vanced stages of Ovallra ti~tr under grazing f'or eventual

Sctilt riialJor eciSytelrt,, a re: release by nationa! programtis. 

The Carirnaguit Research Station in the I-astern Status of the Program 
Plains of'Colombia, jointly adrinistered with the 
Colombian Agricultural Research Institute (ICA), 
and representing the isohyperthermic savannas, The Tropical Pastures Program is well on its way to 
includirg the "Llanos" of Colonbia and Vene- developing, in collaboration with national programs, 
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low-input pasture prod uction technology that has tile 
potential to intensify the pioneer animal produc ti on 
system in the vast frontier lands of tropical Latin 
America, Available research results coIfirr thIilsound­
ness of tile Prograrm's strategy to develop legume-
based pasture tecitnohogy that rests oil gernplasm 
adapted to specic eeosysterims, 

The ,rvailabilitv tf alternative viable techniques is 
expected to contribute to the graduital recovery of' 
several million hectares that are Itilpesent in different 
stages ofdegradation tOighout the humid tropics il 
Latin America and the aribbcan. In 1987 the Pro-
gram was able to decentlali,, Illlrriti ir establishing a 
Major scrcening site ini cptil Anrimica. Staltcd by t 
CIAT agronmist, this screenirg sie is designed for 
the selection of gerlliplasll adapt'2d to tile ple-
ttonitall rn od ctately acid ;ilsuitn!it -interisiv . 
double-pUr pose firlniirng S}Ius~ (btcl a.inirlk)ii tite 
leg or. [Ihis ploecut isC'lrred ()tut ini cc's dirlatti with 
('All d tIle Nlristir ' of A irik-tiltirUe d(o t-,la Rica 
(that is, .\tcliti,, charactarlnt by a subhlUmti clinl;te: 
( uiapilcs, in tie lilllalllrst, ;1iidSarllksidl i I arta ea 
of scrlli-V.lwl t_'Clsea i ll ltaIltst). 

As gerirpl-ilsll locs into irre ad larcd stiges tf 

evaltlation Ul('e gra/lirg ir die different LOUllti 
ouir ttierMoure freqfuent \ls its eqellird to iussis! national 

prgtam s in dcsigiiiiW g, aial/ing, arid unterpretirg 
trial -Cs:rits. as well a, in cot linaltig tie C(liired 
bacl, up l (yIilal l his tioret ef-, , specialists. s 

ficietItl, and cCorlruie ll, dtelC bhv lirpo tcd perCson-
rte in charge ofI rion11al rienssork ;lictictiie lrt bneritit sta.lrgc ltnd.ll t ,iqritti hisiol rc a ,t r I I ic 
scientist 's sta i o nedl it h eit lq u lltcr,. I bis i mp lies 

t lril,iatOtll of tire rel\\ork arctivrtrCs of the plro-
gratll. 'hie plan is derelop fotr parallel i \sork, in: 
Cc:itral Arctrica and tire Caribbean: the Hao.s 
ecosystehll 'it ' lorlhi, \+e ierela, aind r itire ll 
Bra'il: tile irurriad tu,1 ,' ecCOs\slclll ill ('ollllbia, 

Ecuador, Brazil, and Pcru and the (elrlados ecosys-
teil in Brail, Palagrua.,alnd Bolivia. lic agronomists 
respot sible for screening ill tl respective ecos,,stets 
are assurning these rcgionai nctwork rcspotsibilities. 
ThisIsali, rig the Pogrartll Iosigrific;!ntlyacceleratc 
tecihrurlogy tnanfer irnd fto reintfocc tire work of 
national progIa ,is.lresoe tcgitrlal nctwolrks arc crit 
ical for huiontl tlatslfer of technrology amiong 
national progllntp operating itl the respcctisc legios 
and to bring abiut ecriornis to scale thilt. net-
working rtf oirlrerlIs isolated efforts. 

]'he lP-tigriiihas prc)grcssedl to tih ta lge where 
several genicra arid species have alrcadv been identified 
is being well adanied to Ctditions of one or mtore of 
tile ecosystems of interest. These gentera and specres 

incl Lide A ndropgoiongaya.u(I, rachialriaspp., 'anicuill 
ma.ium, ArWi.r spp , ;/orant/r.1spp. 1Wmodium 
spp., PuerariaphaAoloidc. and ('cnirmcima spp. 

The potential prodICtivity of a large ntumber of 
pasture-grazingaltelnatives in the s.avanlia ecosystem 
has been deterined. Variutis grass/legume associa­
tions in co0nttoleld g'lailg, hv-illput experiments,
have prodtuced annualiveeirt gains per animal of 
llore tian I 10 kg. ()I) ,l per hectare lbasis some 
associattolrS hae proclurcd more than 3)))) kg per vear. 

As palt of the regional trials net\vork tlcr: arc, at 
present, more than 21))) ger tllplasnlt adaptation and 
grazing trials ill selected sites ol latin Atlnerica aitld tile 
Caribbean.. Several tlrnplastn sets have lso.eet sciet 
to rct!'lestillg i lit ls flrollAsia aid Africa. The 
rilost p rtllisir 1-Ce lrplairtr is aleittdv i llirg into) 
g-tazing trials it era\cl (cillial arid Smith Allteiciall 
countrics, as part of RIEllI , \%)tit paltial s ipport frot 
tire C t('r]aian lrttern titIoral I hl)\I.lo)kp\e-'t estlC 

Centre WI)R().
 

I),tta lrbt;tilled fT Il ICte i rr1rl trials in tie humrriid 

tofrpics have shoslrl that a lr rire ofiriberilss andr 

legume species selectoed b th Pr ,n me highly 
productive in this CeOstetlll \.itih acid nlfCltile sols.lts r hoii rris o cliirAtr tsr 
I e are showing prt sc fl eplcing [he lesent 
conuilaelcidllv a lhblc species \hich becorie uirt­
IIrodtcti\t 4-5 ears after tirest clcartlg. 

lre highly prorl isirig +.rdhrputrori,iuiitn u ('IAl 

(21,rclcascd by (u'lorhibia is c\. (a irraguia I and by
Bra z il as c . lartna tlti ll , ha s als t, cCi relca sed by 
VelezuCla I s cl. Sa ;iaIrel.,b\ CIrI ;Is C . SarI M artin. 
ht alla la-. C\. VCl l lllr . 1aridl mllicd Ilr seedb,, P 

Intuiltiplicatiot lardfanCs' usC in(urlireadoption 
ot ... t . all'ir ill tire ce lral (Cerl;idos (t Bra il is 
r:pidly accelc ating. It is ctIniritcd that more than 

250,.00 hihall\ ead\ [cel planted to) titrs pecies itBrail. Iti ('oloritia, about 30.)1) hIt ha\c t.en 
established. 

Since tire release of ..At. 'tanilr in (olomitbia the
 
Progral has put considerable eplasis on tre dev 
 -
opritent ofa conpanir legurrie for thisgrass. 'his has 
been achieved ft the Ilartos sith arithlacose­
resistant . i lowtlis c (\IA 11028f), which has 
beerl released by (o libir as cv. (apica a blend of 
five eccotypes. "lie seed of this lcuniic is iow being 

rmultiplied for Cttllnecial plantings. Simrilarly, as aresult ofthe collabouatoru bet\cen (iltAlard IVITA 
in Peru, the latter has released 5,. guianeiisCIAT 184 
C. PLICatlpa for tire Peruvian l iid tropics. 
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Achievements of the Program 

(See "TropicalPastures Program section tinder "Sum­

mary of Achievements', p. 5-6). 

Special Projects 

Role of pastures in mixed farming 
systems in (lie western Amazonia 

The purpose o "his out pOstcd position is o Study 

the ro!e ol pastures in mixed farming systems in the 

western Amazonia. The project is financed by the 
Rockefeller Foundation. 

Budget
 
(1987 USS in 

thousands) 


1987 1988 

Personnel 
Ionoraria, stipends, and 
Supplies md services 
lIitpinnt replaccieiti 

allo

and 

wances 

capital 

25 
-

3 

-

25 
-

3 

lndilect costs
 
('oittii ie Zlt. Cs -

Sibltotal 28 28 

Farmer participation in technology
design and transfer 

(See under "Special Projects" in Bean Program 

section, p. 20). 

Germplasm collection for beans,
 
cassava, and tropical pastures
 

(See under "Special Projects" in Genetic Resources 
Unit section, p. 53). 

Legume germpla.im 

(See under "Special Projects" in Genetic Resources 
Unit section, p. 5.-54 

Specialized information centers 

(See under "Special Projects" in Communication 

and Information Support Unit section, p. 77-78). 
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RESEARCH SUPPORT
 

Visiting Scientists and 

Postdoctoral Fellows 


Core Resources 

)irect cots (1987 1-$S-ii thousands). 

Costs Current btudget 
Proposed

budget 

Actual 
1986 

Revised 
1987 1988 

PersonnelIlonoraria, stipends, and 486 (39 639 

allowaics 
Supplies and services - - -
Travel - - -
Equipiucut replacement - - -
Contingency - -

Subtotal 486 639 639 

Support unitsa - - (639) 

Total 486 639 

. Resources ,allcatd u oither programs. 

Program Commentary 

This section iliclulcs all flids for visiting scientists 
and postdoctoral fellows. 

Visiting scientists 


The Center seeks to attract outstanding scientists 
working in research institutions in developed and 

developing countries to (sixspend short to twelve 
months) periods at CIAT to contribute, in their areas 
of specialization, to the objectives of ('IAT's research 
or research support programs. In a large number of 
cases, visiting scientists Spend time at ( IAT as part of 

a sabbatical lcave arrangement whcrcbv CIAT pro­
vides additional Support as nccessar\. 

Senior research fellows 

(CIAI has Irnadc provisions to provide for interie­

diate positions between postdoctoral fellows and 
regular scnior stalf. Scnior research fellows normally 
are appointed on a i fixed-terto basis; employment 
conditions arc approxinlately in line with those pro­
vided to postdoctoral IfIlows, with provisions made to 
recognize the additional experience of'Scnior Research 
Fellows. 

Postdoctoral fellows 

Most postdoctotal fcllovs are contracted in support 

of' research activities. Con tract s atc for one year and 
extendable to a maxiunum of three years. A small 
portion of postdoctoral fellowships is reserved for 
postdoctoral fellows from cooperating countries vho 
stay at CIAT for short periods before returning to 
institutions in their home country. 

Visiting scientist funds provide for about 7 man­
years. Senior Research Fellow and Postdoctoral fundsprovi,'e for 9 man-years. 
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Genetic Resources Unit 

Core resources 

Scientific 
Resources Senior staff and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 86 87 88 89 90 86 87 88 89 90 

Personnel (Positions) 
Head of GRU I I I I I - - - - - 6 6 6 6 6 
(erinplasn processing 3 3 3 3 3 18 17 17 17 17 
Seed health I I I 1 I 2 2 2 2 2 

'I otal I I I I I 4 4 4 4 4 26 25 25 25 25 

Direct costv: 987 US$ in thousands). 1988 Budget request for (enetic Resources Unit. 

Proposed Activity Amount 
Costs Current budget budget (1988 US$ in 

thousands)Actual Revised 
1986 1987 1988 (iermnplasin 

z Research on conscrvat ion and diversity 36.6Personnel 2W 299 299Colcon4. 

lHonoraria, stipends, and - Collection r 45.6 

allowances Conservation, charateti/ation, 

Supplies and services 56 75 75 and docunentation 281.7 

[ravel 10 27 27 Enhancement 9.9 
International tri:ls (distributionand exchanee) 11.4 

- - 5C o ttilrgency 

Subtotal 333 406 411 Seed prodtn 5.3 

Support rrritsa - 71 Plant protection lesearch 36.5 

P,icc provision - 17 Iuman rcsotrcc enhancement 

Specialiled courses (short term) 19.6 
Individuali/ed irternships 11.9 

it. tRcsotlce allocalion from support units to the Genetic Resources Unit. DOculirentation ;aind dissemination II1. 

Counselling and advising NARS 14.8 

Technical assistance 14.8 

Program Commentary Total 499.2 

The objective of the Genetic R,esources Unit is to 
providu suitahle gcrniplasm for crop improvement. In 

the short term the most important function of ,!he Unit 

is to Su pply germlplatsml to CIAT programs aid( to the largest collection and, more important, the most 

fulfill requests f: om agricultuiral rcscrchers through- extensive of germplasmn in the world. The Unit also 

out the world. 'lhe long-terl funrctiorn is thc maintc- maintains the pasture seed collection and gernplasi 

nance OflC 'tic variability, which is rallidly bcing lost data base for the CIAT pasture program, but tlie 

on the fields -,f farmers, for use in the d(ilait future. collection and mosto of the seed multiplication of this 

gerniplasnr are the rcsponsility of CIAT's 'I ropical 
At present, the major activities of tile Uiit are Pastures Progran. At preseit, the handling of cassava 

concentrated on Phaseolus beans io which CIAT has germplasm is otutside the responsibility ofthe Unit, but 
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plans have been made to transfer cassavagermplasin 
handling, including an extended tissue culture facility, 
to the Unit. 

The most effective storage of I'halolnu bean and 
pasturepaw-isturgerniplasin isisaindtled t,Iiled tolinthe form ifl* seedi, !tlasm br i od sra 41 g. lieto 
ow-floistur Content, a (dplaced in etrld storage. "1h 

present storage consists of thrice cold rooms: 

0 'le n divn-trin store of 15 01il kept at X 11C 
with a cap~acity for ,12,00(1 samlner. 

,)lc rdillnr-tCl II stor' o135 Ilokept at (C vith 
a capacity for 20,000) samlples; 

One long-terl store of 35 Inikept at - 5 '('withit 
capacity for 16,000 sales. 

These cold stores arc alurost i0 \,cars old and arc 

obsolescent. New storage has bccn plantied, with a 

greatly increased Captcity undel technically itiproved 
conditions. ( trnS',tructi bcgitll in e.ilV 1987. Tis
should greatly ieducelt thr nCCd for exlensive field 
rejuveniation, anid rom in thcviability) th' Sailiples. 

[he collection of I'Irao uric i1 1 atin Allitrci. 
previously byv thei I P,is IMC ~l 
CIAI. Tlire still reinaii. al uic.,.,peiCOdly larrge 
diversity 4) l)Idrc'., iltq previousl. re-prcctiled at 
('IAI. I his irdicttes that, ft solm, call,,, inlerestirr 
]lndnacCs still exist and that therli"e is a need lor ltrlhci
collection..tlIhctingp Cl n i (111 Wild cl-

alives<, of be;illS has llr4d~lcd tced ( 12 spvcius nto 
previlusly knowrr rli1 living etlhlcetioll. Introduc-
tior fiIll exitig collections continued, with special ), 1Belgian expeit bcgan onemiphasis being placed oil .-xlstlill, Flo<peanl tllldPIha.'oluv hurL.:, i spec'ie( of high potential for 
Ajrica,i collections. Intensive collcctinu in Africa, a 
seconudary centl of diversit fo beans, is planrred for 
1988. 

A previonus botteireck in the iIntrducition f gcrl-
plasll was tile need lntrirld-Cetirry LlararitilIe foi 

.African I'haeudtl . Ar) agreeient with tileNation.)ral
Vegetable Research Stition in Vrigland hls allowed 
tile rapid processing 0I tliliy huidreds 0 saimples. 
This is lilW pairticriliarly iiportalt is Africa has 
beCcolie illimlprotalit litr2 area for the cartltrograin 
and Aliican inaimari.i is needed for brcedigT. 

Ali agreeent vwith thc Ihailiaii National (icilS-
plasmn ('cute'r((VNA R( i[N) has beeni reached,cover-
ing the duplication if the entire CIAI 'Itu'scolu. 
collection. [Ihis duplicate is being placed it long-termi 
storage by ('FNA R(i FN for secirity aid will retnaial 
CIAT properyt. A sinilar agrecenient for storage of 
unique 'CIATcollections of beans has been signed with 
CATIE, Costa Rica. 

Data handlhug for Ilase10111s was inproved by the 
introduction of a new dat:t intatiagellnet system. [his 
will allow a closer linking ofl informatio fron tile1Bean lIrogrUamI fr'oml I)ircct access to theanlld the Unit. 
Beartnind o Aile Ierpas otiae 
US ea-ici lArcilr enpai aa[,s((RIN) has been negotiated. The IBPGiR World Data 
Base for Phaus'olhus has been made available to CIAT 
this Year. 

To fulfill its international obligations to distribute
 
disease-free seed, ('IAT has extj,tded its Seed Heclte
 

Laboratory within the Ilnit, where aI, aricty of tests for 
pathogenic fungi, bacteria, and viruses can be carried
 
out oil outgoing Seed samples.
 

eed distribution contiroet with (;709 gertnplasm
 
samples of beans old ,, 
 II samplcs of pasture species

Ibeing distributed intel nalnnillly 
ill1986. Much larger
quantities wcre plasied to til'repective ( 'IA pro­
grams.
 

[he loation at ('A I of al) IBl'. il,liaison officer 
for Litil Alic'a Cot0illls alld has permitted tile 
strengthenilg of collabiratOil witfh I II( R, especially
illcollection t4lPha.woo/bl,,, ,and Ilaining, with four 
rainee,
anfundedroi liCbitly lail ploprall: passing 

through til(i hRi It0,fL 

A Belgian ,, 'iaiw Cxlpt-t aitachtcd to tile(iRIJ is 
rLspO(nsiblc lor ilisiiatinri inte:rspeciric crossig itiPhaselu's and theClit PIltv(o' li.p iitlial of 

crini.N x '. pJlrn'ahihlt (ill cototpelation with tie 
UJiversity of (t.icr blot.x Itepltnilil). 

A new sulrv'y, also 

'otter a 

Achievements 

The Genetic Resources Unit was established to con­
serve plant gernplasn for the future rise of CIAI 
Programs. (ierllplasil within the responsibility ofthe 
G R I includes Pha.',olr. beans and tropical pastures 
species. Ro'utine gertliplasnl nla.inageliient begins with 
surveys of the gerlniplasin neds if prograins. Targeted
collecting in inlly countriesI f tile world plodtuces 
samples which are iltroduce.fd to (olohnnbia through. 
quarantine a1(d ndtultiplied to providu stiflicicint seed 
for storage, evaluatioln, and (listrintilon. Althnigh 
established to service (IAT prograis, the (i RU has 
taken ol on additional role ill supplying germlplasnl to 
agricultural researchers in national prograis world­
wide. 
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The free supply of germpilasn by the International 
Agric ultural Research Centers is a ccnsiderable and 
continuing achievement. ('enters provide the unV 
international source of germplasn of the crops and 
pasture species of Imost iniportanece to dCNhvCiop'ug 
countries. ( 'entcr collections are often the only source 
of duplicate material of samples hst during national 

storage. In 1986 ('IA I returned the natioil bean 

collection to Iran and arrangcd to retturn 500 saiplcs 

collected ill Spain and lnot ill the Spaish llitmal 

collection. lwciity-thirce tOuitti, ciSCd e 

gertnphasiin and twcnty-twvto 1):tSitrC gci niplali. 

(crinplasin has been directly distribtited to CIAI 

piograis in Africa for example, I 100 sanplcs of 
bCalls wcre seit to !thiopia fl cvaliatioii. Ifhesc 
siilplcs reiresetited a ovidi range ofr bea it t pes. 
Ilnformationi oin tYpes pcrnrilmillp wcl: will enable 
morc cxaitiplcs of lies, types to be incltdcd ill later 
trials thi prov+itcs, a imethod of sauipling, il trials of 
a i sOLl)lt: S/c, thli great rancc ot d i\Cst, in tf ' 
( I Al coillect (il. 

Special cilphiasis 5 as plkccd oi collectilni wild 

clativs, of beans. I ivili lilitctiila of mtclvc spccics 
vas collected fol thc first titiic. IliesCiiCrcasingly 

provide tiseful ceictic traits to iIcreaCe tile ratigC Of 

chairaers'-,available to bean breeders+ I axotno ic and 

!>ioChciuical invCstigationof wild PhiMS't. . +Whichis 

allCady linder w+,i. is cxpectd ino throw light both on 

the origins of bean cuiltiv,ttinl and the potcnial for the 

further1- se1oh wild spucies in future rccdiiig prograt ins. 

llailiiig \vas cmp1I)c[tci lot- t latge Cxtension ot 
Cold storagC facilities, mainly it slaplfly ScCU 11int1g-
term ,;tormix, for ('IAI collections. A tis,,c cult tire 

libolator' \v s intclildcd ill the plinii lud bildinig to 
illow a trallsfel oh the Cassa"'it;a f i,,slie cuAIlt ure colhlction 
Ioitln the ifiotccituiohgy Recarch Unit to the (iRzi. 

Aercetitstli aw now eCtil signed wvith iAllRAPA 

IFNAI"N, in Bra/il, ainld ('A IIf., in ('sta ica, 

( IA I pei ilplas nic flcetio nis.for duplicate storage' 

'[bec (ilRI hlas jIhllt e<nisitleriabh ciiipfiasis tn 


growilg out sminuplc. of bCals aid tropical ,iMSitlrt" 

species for reivenatin belfore lIong-terill storage boith 
al CIAI and (for beans) a; duplicate -'OifeltIIns in 

these olher institutes. 

I lie work of both imnuporting and exportinlg germ-
plasi was snothcd as a result of an I(A qiarantine 
officer being posted at ('IAT. The Sced Ilcallh 
I alaoratoly fis ctontinuedoiN dvclop techliques for 
recognizing ced-borne disease ofkall crops handled by 
C(IAT and is now used for the routine inspection of 

Outgoing trails. lissuc culture samples of African 
.irassus have successful ly beeln introduced In Lii nitity, 
and tle third-countiv tqluarantinc faciliY lol beans 
from Afiica, located in England, had Its first full 
scason of optration, handling (00 samples. 

Spcclil p oieCCt% witllin the (t l include sIMd miii­

tiplicatinji and cvaluation of I'U.t('(ol. coccilc'U.s and 

of 1'. ]+1,1zatt.Y. The foIner of these, which included 

ciossing wxith P. has a1. /,i. rcached successful 

aiad' CCd stage with the distrihotinn of international 

trials. The latter has iust started, and is producing 
ueful infornmation o the potcntial of beaus for hotter 
legions. 

Special Projects 

Gerrplasm coliection for beans, 

cassava arid tropical plaSli's 
Iis +,rcI ti iii.iil +tvusthe: (a) analysis of available 

plant gcletic ICsotices dLila for 'ha.seolu. il. aris 

cultivat t :t(d wild fut11 in lIatin ,,America" (b) 

transforiation of Uxi-tii, Ci.si\i collections in 

lBra:'il, (Iuatemala. M;it ]ndParaguay into in1 

yitrt tilturTs ior tranispiitlatiut to CIA Ito behstored 

iasCiisavl gCrtplasm collectioit anid to be utilized in 
crop inuprovclrcnt; and (c) collection of tropical 

forage ;pciCs in Indonscia. lis project is supported 

by I Bl'(R. 

Burdget 
(1987 JS$ in thiusan's) 

1987 1988 

Personnel (I senior scientist) 9 9 
IHonoraria, stipends, and 

allowncesuic 5 5 
Supplies 
I ravel 

aind selvices
"1rve 

7 
0 

7 
10 

'i uipineincapital-­ icplacenicilt and 

Indirect costs - -

Contingeneies 6 6 

Subtotal 37 37 

Legume germplasm 

This proicct is Car f{id out iil coordination with the 
University of (iculbiOux, Belgium. It includes: (a) 
research oil interspecific hybridization of' Phaseolus 
vu'lgai.s and 1. coccineus, including acomplete evalna­
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tion and characterization of the latter; (b) character- consultation by Belgian experts with CIAT staff onization of the existing P. hnatus collection and taxonomic problems related to forage legume speriesdrawing up recommendations in relation to further collection at CIAT. This special project is financed by
germplasm collection activities in species; and (c) the Belgian government. 

Biotechnology Research Unit 

Core resources 

ScientificResources Senior staff and supervisory Clerical and other 
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 
 86 87 88 89 90 86 87 88 89 90
 

Personnel (Positions)

Biotechnology research I I I I 1 4
4 4 4 4 9 8 8 8 8Virology - I . 2 2 2 ­ 2 5 5 5 - 4 10 10 10 
Total I 2 3 3 3 4 6 9 9 9 9 12 18 18 18 

I)irect costs (1987 LJS$ in thousands). Program Commentary 
IProp(.scd

Costs Current budget budget In view of potentially becoming an important user of 
Actual Revised the emerging technologies, CIAT anticipated its in­1986 1987 1988 volvenlent in monitoring and applying biotechnologi­cal tools in its long-term plan in 198!. The second EPRPersonnel 172 280 434 of CIATin 1984 recommended the establishment of anHonoraria, stipends, and interdisciplinary research structure compising thoseallowances - - disciplines that would interact increasingly with allSupplies and services 34 43 61 commodity programs. ('IAT responded thewithravel II 18 27 creation in 1985 of the Biotechnology Research Unit(liporent replacment 37 6 10 devot,d the the emerging field of plant biotechnology, 

and included the Central Virology Laboratory.
 
Subtotal 
 254 347 537 

Support 1ntsa - 70 Plant Biotechnology
Pricc provision - 18
 

Total 254 347 625 
 Objectives 
a. Resounce allocation front support units to the Iiotechnology Rescajch The of thework Plant Biotechnology section is

0nit. complementary to that of the commodity programs. 
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1988 Budget request for Biotechnology Research Unit. 

Activity Amount 
(1988 US$ in 
thousands) 

Germplasm 
Research on conservation and diversity 27.1 
Collection 13.9 

and documtentation 45.2 

En hacementa 
 13.9 

I'lant breeding and improvement 31.3 

International trials (distribution 

and exchange) 18.1 


lahnt protection research 141.7 

Iu-Iman rcsource enhIancenment 
Specialiied coolses (short term) 31.3 
Indikidualied iltCr1oshipS 42.3 

(onfcrcnccs and scminiars 31.3 

l)ocumentatiro and dissCiiinatioii 32.7 

Research on appiaichs, concepts 
methodologies, and proectlures 43.0 

Counselling and advising NARS 13.2 

lechnic:id assistancc 12.5 

Coordination of networks 36.1 

lx ploratory research 91.8 

lotal 625.4 

Hence, the research activities are based on progran 
needs and priorities and are actively supported by the 
commodity programs. In addition, it is the section's 
responsibility to keep abreast of new techniques and 
advise the cornoditv progrrs ontpotertial applica-

tions. Thus, the Plant liotcclinology is charged with 
the following two functions: 

To develop techniques as a direct response to 
needs expressed by the commodity programs on 
problems which escape solution through coiveri-
tional mcans, or would better be handled by using 
biotechnology. 

To conduct exploratory research to make the 
programs aware of new technologies which may 
be applicable to CIAT crops. 

Achievements 

The activities of Plant Biotechnology in the last two 

years included the following areas: (a) routine utiliza­

tion of tissue culture techniqurs for germplasm 
management of cassava and tropical grass pastures 
such as in vitro conservation and exchange, and 
disease ciimination; (b) development of elcctropho­
retic techniques for genotyping cassava, beans, and 
tropical legume pastures; (c) collaboration with the 
Rice Progra,n in developing anther culture techniques 

for obtaining rapid tomocygocity and their tise in rice 
breeding; (d) exploratory research to develop plant 
regeneration techniquties in cassava and beans, to 
evaluate somaclonal variability in St'Ilosanhth's guia­

nensis plants regenerated from callus cultures, and to 
evaluate a wide-crossing technique using iprotoplast 
fusion of St.)losunthes spp. 

Other activities of Plant Biotechnology ivolve the 
monitoring of agricultural biotechnology research in 

institutions of developed ard developing countries. As 
a result, collaborative efforts for anplying molecular 
techniques to construct a genetic linkage map in 

Phaseolus beans, anti for developing gene vector 

techniques in cassa .a have been initiated. Also, a 
study on tile current sit uat ion and pc:rspectives of 
agricultural biotechnology in Latin America and tile 

Car bbean was cond ucted in I1Mf-it,cider to provide a 
basis for discussion bv Orie directors of national 
agricultural programs. 

In 1986, 165 cassava clones were cleaned from 
frogskin disease and another 350 clones were also 

cleaned as a preventive measure. The cleaning tech­
nique consists in using thermotherapy and meristem­

tip culture. Elimination of four cassava viral diseases 
(FSI),CsXV, CCMV, and CMD) was demonstrated 
by indexing techniqtlies. lite clones were shipped in 
vitro to littne countries in Latin America and Southeast 
Asia. Two hundred and twenty-eight cassava clones 

from Southeaist Asia,. Peru, and Africa were intro­
duced to CIAT using in vitro techniques. A simple in 
vitro technit1 ute for field collection of gernplaw;m was 
developed for cassava. The arnotint of cassava germ­
plasm maintained in the in vitro genc bank increased 
this year to over 3000 clones, wl;icli constitutes 72% of 
the entire CIAT collection. 

In vitro embryo germination was used to recover 
plats from wild and aboriginal Phaseolus crosses 
with very poor germination and scarce seed availabil­
ity. 

Using in vitro techniques, over 300 pasture grass 
accessions, mostly Brachiaria, were distributed from 
CIAT to Brazil and Peru. 
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.I, ,,JkvJLL.L WILth MCl ki[hVCirsly (I 
Manitoba, Canada, isozyme/protein electrophoretic 
techniques have been developed to characterizc caS:-
sava, Plaseolus vulgaris, and legule pastures ((en-
trosema, lesmodium, and ,SiYv.ranth.s).These tech-
niques were tested with accessions which weic mnor-
phologically similar, or which presented problems due 
to mixture or taxonornic classification. The tech-
niques had already proved useful in the elimination of 
duplicates from the cassava germplasin collection. 

Cassav'a plants regenerated by somatic en bryogen-
sswereraspantedtoesis were transplaiitedregenerItothebydfieldso formaatgi1-evaluaztion. 

Plants displayed characters of Juvenility and, in one 
variety, a few clones showed variation in clectrophi-
retic pattern of an isol/yule svstem. It was found thatcassava somatic embryos originate from many cells of 
cassavebrnitissc whorichginetur anyelops f 

immature folIiir segments. [his findeeing may lie 

relevant to the genotypic stability of regenerated
plants. 

Cells of suspensOfion anrd callus cultures of'S'vosan-
i/w.s guit'n.sis showed cviogenetic variation. Cells
with polyploid and aricouploid chronosome i iumber 
were found. Among regenerated plants, tle frequency 
of tetraploid plants increased Up to 25% when the 
cultures were waintained inthc callu, stage for ipto 
90 days. Variability in plant vigor, flowering, and seedi 
production, and rcaction to anthracuose were detected 
in t lie field in the progenies of regenerated diploid and 
tetrapioid plants. Some unusual phenotypes were 
displayed within particular clones, such as plants with 
bifoliated leaves, chlorophyll-deficient plants, and 
bushy plants. The potential usefuliess Of this tech-
niqtre will be [urlher assessed. 

Preliminary evidence was shown on wide-crossing 
by protoplast fusion between '. ,nuiatmn.si., with S. 
(aIfilata or S. mnacro+e)hala. Putative somatic hybrid 
plants have been transplanted to soil for fiither 
morphological and genetic evaluations. 

Central Virology Laboratory 

The first virology position at CIAT was created in 
1978 'n the Ilean Piogram. This position dernanded a 
considerable investment inspecial equipment. In 1981, 
a Postdoctoral Fellow was incorporated into the 
Cassava Program to investigate the virus diseases of 
cassava in Latin America. This second virologist was 
able to conduct the necessary laboratory research 
thanks to tie existence of the Bean Virology Labora-
tory. Since 1981, however, the Cassava Program has 

been contributing to the improvement of the virology 
facilities at CIAT.By 1983, the Rice Progran had to 
lace a serious virus threat in Latin Anwrica and, thus, 
rice virus research was initiated at CIAT with the 
available resources. One year later it hecame obvious 
ihat the promising hbrage germplasm collected by the 
Tropica! PastuTres Program was also being affected by 
viruses. Therefore, in response to thie increasing 
demand from all four comuodity piogranis at CIAT 
for specialized plan virus research, a Central Virology 

Laboratory (CVI.) was created in 1984 and was
attached to the liotechnology Research Unit. 

Objectives 

[he rationale behind1( the creation of the Central 
Virology laboratory was to centralize the costly and 
specialized equipment necessary to conduct virology 
research and accommodate tile research personnel
working in this area for the four comnodity progras. 

Highlights 

The l.aboratory is adequately equipped to perform 
tle critical steps of virus isolation and characteriza­
tion. Among tie basic eqtiipment available the lab­
oratory has low- and high-speed centrifuges, spec­
tropnotometer, derisity gradientfractionator, diverse 
elect rophoresis equipment and gel scanners, ion­
exchange columns, a cold room, and fruiic hoods for 
toxic and radioactive rmaterials. For inmmu nology 
there isinanimal-rearing fcility, the basic equipmen.
 
for production of polyclonal antisera, and FI.ISA
 
eqtiipment, including an 
 LIISA reader. The laborato­
ry houses a .11:.I 100-SX electron microscope, evap­

orator and all ultranlcrotone for cviohogical work. 
Additionally, there is a Fiborat'.,y specially equipped 
to handle radioactive materials for use in nucleic acid 
hybridization tests based on complerrentary-I)NA 
technology. Also available is a dark room for electron 
microscopy film processing, arnd autorad iography,
with photographic equipinrt and a transillurninator 
for niucleic acid anal ses. All necessary chemicals and 
reagents are imported or purchased locally. 

Virology research at C(IAT has already made several 
contributions to the overall efforts of the four research; 
progranis. For instance, all improved bean germplasm 
now being released is resistant to coninnon moisaic 
(except for virus-free areas), and effective control 
measures are being implemented to counteract the 
serious yield losses inflicted by whitefly-transmitted 
geminiviruses. For cassava, various diagnostic tech­
niques have been implemented to free valuable germ­
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plasm of viruses. In rice, a complete characterization Special Projects 
ofthe causal virus of rice hoja blanca disease, led to the 
development of an efficient screening methodology. In In viro active gene bank 
the case of forage legumes, preliminary work has 
demonstrated the economic and phytosanitary ir- The objective of this project is to assess and 
portance of viruses in this highly promising germ- demonstrate the technical and logisical aspects of 
plasm. establishing and running an in vitro active gene bank 

to agreed standards, using cassava clones. Monitoring 
activities for viability and stability of source plans and 

Future developments cultures at various storage periods are also included. 
This project is supported by IBPGR. 

It is expected that with the creation of a second 
senior staff position (to replace the existing Senior Budget 
Research Fellow position of the Cassava Program) the (1987 IS$ in thousands) 
Central Virology Laboratory will be able to meet the 1987 1988 
increasing virus research needs at CIAT. The es­
tablishnient of collaborative research projects with Personnel (I Postdoctoral Fellow) 53 53 
advanced virology institutions abroad is a promising Honoraria, stipends, and 

--avenue to exploit the new technology developed in the allowances 

field of biotechnology and molecular virology. This Supplies and services 7 7
Travel- ­

new technology has very practical applications at Tqipen r a 

CIAT to improve its research efforts. capital a -

Indireci costs - -

Contingencies - -

Subtotal 60 60 

Research Services 

Core resources 

Resources 

Act. 
86 

Senior staff 

Bud. Bud. Bud. 
87 88 89 

Bud. 
90 

Act. 
86 

Scientific 
and supervisory 

Bud. Bud. Bud. 
87 88 89 

Bud. 
90 

Act. 
86 

Clerical and other 

Bud. Bud. Bud. 
87 88 89 

Bud. 
90 

Personnel (Positions) 
Food quality and 
nutrition 

Laboratories 
Greenhouses 
Maintenance 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I 

I 
I 
I 

I 

I 
I 
I 

I 

I 
i 
I 

I 

I 
I 

1 

I 

I 
i 
1 

-

14 
3 
i 

-

14 
3 
2 

-

14 
3 
2 

-

14 
3 
2 

-

14 
3 
2 

Total - - - 4 4 4 4 4 18 19 19 19 19 
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Direct costs (1987 US$ thousands). fertilizer sampies submitted by program scientists 

Proposed for research purposes;

Costs Current budget budget 
 Routine quality evaluation and consumer accept-

Actual Revised ance ofCIAT's commodities, especially beans and 
1986 1987 1988 cassava;
 

Personnel
Honoraria, stipends, and 190 181 181 Maintenance and repair of all CIAT laboratory 
nora, e n, ninstruments 

­

and equipment, and coordination ofSupplies and services 03 83 83 the use of laboratory facilities;
Travel 2 1 I Control, washing. and sterilization of glasswareEquipmgent replacement 33 2 2 used by pathology and microbiology programs;
Contingency - ­ -

Subtotal 	 318 267 267 M inagement and maintenance 	of CIAT's green­
houses, screenhouses, and growth roomls, includ-Support unitsa ­ - (267) ing soil storage and sterilization facilities; and 

Total 318 267 Maintenance of colonics of snall animals such as 

i. Resouces allocated to other )rogrars. 	 rabbits and mice. 

In the recent past, these activities were supervised onProgram Commentary 	 a part-time basis by various senior staff members who 
were part of the Research Services Comnittee. With

The Laboratory Services Unit is under the control and the addition of a senior staff position in 1988, thesupervision of the Research Services Committee and supervision of these activities can be provided on a
provides the following services: more systematic basis. The senior staff will also

provide administrative leadership to the lBiotechnolo-Routine analyses of soil, plant tissue, water, and gy Research Unit and the Virology Laboratories. 

Station Operations
 

Core resources
 

ScientificResources Senior staff and supervisory Clerical and other 
Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
86 87 
 88 89 90 86 87 88 
 89 90 86 87 88 89 90
 

Personnel (Positions)
Station operations I i I I I 1 I I I 28 28 28 28 28Popayn - I I I I 1 5 5 5 5 5Quilichao " - 2 2 2 2 2 20 20 20 20 20Santa Rosa (Meta) - - - I I I I I 6 4 4 4 4Tractor pool 	 .- - - 4 4 4 4 4Labor pool 


- - - 21 21 21 21 21
 
Total 
 I I I I 1 5 5 5 5 5 84 82 82 82 82 
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Direct costs (1987 US$ in thousands). Program Commentary 
Proposed 

Costs Current budget budget The Station Operations U nit provides logistics support 

Actual Revised for the land use of the research programs. The Unit is 
1986 1987 1988 in charge of agricultural machinery, land preparation, 

PersonnelHonoraria, stipends, and 
579 559 559 planting, irrigation, field work, and harvesting at 

headquarters in Palntira, and at the three substations 

allowances - - - in Quilichao, Popayin, and Santa Rosa (Villavi-

Supplies and services 301 194 194 cencio). The Unit is also in overall charge of the 
Travel 7 6 6 general upkeep and maintenance of the experimental 
Equipment replacement 96 8 8 fields, and of the continous upgrading of the experi-
Contingency - - - mental sites in the four locations. In addition, the Unit 

Subtotal 983 767 767 is in charge of commercial seed production (rice, 
beans, tropical pastures) and commercial crop pro-

Support unitsa - - (767) duction (sorghum, maize, beans, and cassava) on 
Total 983 767 experiment station land that is temporarily not utilized 

t8 76- for research pLIrposes. 
it. Rtrs, Li -CC allocatd to ottr programs. The Unit is in charge of the management, repair, 

and maintenance of the farm machinery in all CIAT 
stations as well as the vehicles used in Quilichao, 
Popaydn, and Santa Rosa. 

Carimagua Station 

Core resources 

Scientific 
Resources Senior staff and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
86 87 99 89 90 86 87 88 89 90 86 87 88 89 90 

Personnel (Positions) 
Support unit - - - - - - - - - - I 2 2 2 2 
Administration 2 4 4 4 4 5 4 4 4 4 

Total 2 4 4 4 4 6 6 6 6 6 
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Direct costs (1987 US$ in thousands). 

Costs 

Personnel 

lhonoralia, stipends, and
allowances 

Supplies and services 
Travel 
-qtuipment replaccment 
Others 
Contingency 

Subtotal 
Suppolt onits 

'Iotal 
a rctI it Ir ;l,itlcd , pI,g 

P[roposcd 
('uncnt budget budget 

Actnal Rcv .d 

71 143 113 

-
219 190 190 

15 35 35 
69 - ­

221 227 227 
- - -

595 595 595 
- - (595) 

595 595 ­
tIIIN 

Program Commentary 

The ('arimagtua Resciarch Station is hocated 350 kilo­
meters east of Villavicencio, near the Meta-Vichada 

Data Services 

Core resources 

Resources Senior staff 

Act. Bud. Bud. Bud. Bud. 
86 87 8h 89 90 


Personnel (Positions)

Statistical and 
 I I I I 1 
computing services 

Total I I I 1 I 

border, at latitude 4(130' N, and longitude 71030' W in 
the Eastern PIlains of Colombia. Carirnagua's climate, 
s)ili, vegetation, and topographic conditions aretypical of one of the greatest lnd resources in theworld that is just heginnin:,, to be exploited the
tropical American savannas, which comprise 300 

million lcctalres. 

In 1969 i('A purcha;cd 22,000 hectares of land, and 
field work was initiatcd in early 1970. In I'cbruary 
1977 an agreement was signed bctween I(A andl 'IA' 
for the developnct1it ofacoopcrative icscarch prgram 
in the E'astern Plains. Under the terms of the agree­
ment, an advisory comm ittee composed of three ICA 

managers attd three CIAT senior staff members is 
responsible for coordinating atnd directing opcrations 
of the station. 

Costs of this research station are shated equally by 
ICA and CI AT. 1lhe budget shown is for CI AT's share 
of the cost of personnel, supplies and services, and 
travel costs. 

Scientific 
and supervisory Clerical and other 

Act. Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 86 87 88 89 90 

9 10 10 It) 10 9 9 9 9 9 

9 !0 10 10 10 9 9 9 9 9 
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Direct costs (1987 US$ in thousands). 	 To provide training in statistical methods both for 

staff within CIAT and for CIAT program courses.Proposed 
Costs Current budget budget 

Actual Revised 
1986 1987 1988 Computing Section 

Personnel 309 340 340 
The functions and responsibilities of this Section are:Honoraria, stipends, and 

allowances 
 2 4 6 To provide and maintain appropriate computer 
av 125 14 14Travel I10 9 9	 hardware for the scientific and associated pro­

20 6 6 grams at CIAT;Fquipment replacement 
Contingency - - - To provide and maintain appropriate computer 

Subtotal 464 519 519 	 software for the scicnti fic and associated programs 
at ClAT; 

- (519)-Support units! 

'To provide adequatc documentation of all soft-
Total 	 464 519 ­

ware and hardware; 
allocaled ill tlhel plogrills%.
a!. Rn.oSlurttrs 


To investigate all aspects of work at ('IAT which 
might benefit from computerization; 

Program Commentary 	 To keep abreast with current dCvclopnments in 
conputing; 

The l)ata Services Init provides advice, training, and To carry out collaborative research;
 

assistance inall mathematical, statistical, and con­

putational aspects of the work of the scientific pro- 'o write suites of programs of general applicabil­

grams of (iAT. hle 1)1 ity;
nit has two sections, Biomet rics 

and ('onputing, whose functions and responsibilities 

areTo ensre sfficient trat tig is obtained withut 
and outsid tbe sectiot; and 

Biometrics Section To provide the hardware aid software to build 

and maintain scientific data bases and ensure that 

The functions and responsibililics of this Section these are accessible to the appropriate range of 

are: 	 personnel within a commodity network. 

To provide statistical advice otl all aspects of Ail IBM 4331 (iroup I computer with one mcgabyte 

CIAT's work, including plaining, data collection, of real mnenry was installed at the end of 1981. 

analysis, and interpretation. )uring 1983 the iun'chine was upgraded to a Group 2 

and a further megabyte of memory was added. Early in 
To keep abreast with ctcrrcint developments lit 1984 the real memory was increased to the maximum 

statistical methodology by internal and external for the machine, namely four megabytes. Adiministra­

education, and utili/c and develop such techniques tive work was moved to anl Ill M System 36 purchased 

for the betterment of agricultural research at il1983. 

CI AT. 
During 1985 tle CPU was upgraded to 436! Group 

To providc a statistical computing service. 5 and real memory increased to six megabytes. The 

research witht othcr machine currently has a mip rating of 1.3, about six
It carry omit colIlaborat ivse 

times its original rating as a 4331 Group I. At present
te aim of producing joint scietntificworkers witht 

path other than aIBM has no further upgradepublications. 
potential temory of 16 megabytes. In 1986, a further 

To provide advice and assistance and engage in disk unit was attached, faster tapes were purchased to 

collaborative research work on operational re- replace the 8808s and a work station adapter was 

search topics, such as simulation mathematical purchased.to facilitate the connection of more termi­

programming and decision theory. nals and microcomputers. 
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The present configuration of the 4361 is is follows: 

I 4361 Group 5 C PU with 6 nmegahyt e real memory 

4 3370 Fixed Disks Units it 2 strings with a totai of 
2.4 gigabytes 

I 3262 LineIPrinter rated 650 lines per iminute 
I 5210 letter Quality printer rated 60 characters per 

second 
I Corn ituication Adaptor with 6 li nes 
I Work Station Adaptor 
I Calcomp Model 965 Plotter with 909 Controller 
2 343) Magnetic [ape tnits 1110,6250 bpi 312 

kbyte per second 
3 Cluster Controllcs type 3276 

26 l)isplavs typt. 3278 including 1pCrator COnSOlcs 
19 IBM PC Microconputers cocected as 3 2 78s. 

The IitachlliCe run cr tile' 0)CIting systel,)VM(eMa. Installed da e tah oweatc includes tile 

products IIDMS, R (('ullinct Softvirc, Inc. West-
wood. MItssachusetts,. IJSA). ISIS (I R(' Canada), 
and STAI RS ( HM ). Statistical aind Mathematical 
packages include SAS (SAS Institute, Rali Ii, North 
Carolina, IUSA), (GIiNSII, (i .NI, and NAG I.i-
brary (Numerical Algorithln (iroup, Oxford, ring-
land), and MI N()S (Stimlord Utniv'ersity, ('alifornia, 
USA). 

There tie 80 registered isers of lie -1361 aind the
system is running at about 50(,'; oi the capacity of the 

upgradecd (J)( . Ii)N dtl a base systerms have been
 

CIAT programs and a; collaborators' Mailing List 
System has bccn provided lot the (omlunication and 
Inform ation Suppo rt U nit and R esearch Progra ns. 
These systems continue to be developed ill the Coin­puling Section. In spite ot the increase in data base 
activities, statistical processing by the Biometrics 
Section of the I nit still takes a considerable (30-35) 
percentage of the co mputig es ores. 

To facilitate the interchange of information theComputing Section publishes a newsletter and(t tlhere is 
Users' Groufp nade uIlof representatives of the 

programs andstaff of the IData Services Unit. 

Status of Program 

During the last two years much hms been done to 
improve and streamline the mainframe and linked 

microcomputing network and improve both the Bio­
metric and Computing Service for the conmmodity 
programs. 

The maJor software development task of the Corn­
puting Section has been tle setting up of' a data base 
for tit commodity programs on the mainframe IBM 
4361 cornputer, using (ullinet's Integrated )atabase 
Management System (I I)MS/ R). Although the origi­
ral Cullinet produict was a COI)ASYI. network 
systeml, some relational features have been built into 
the softwatrC, heace the extension /R. 'I he relational 
part of the system was used to develop the CIAT 
I)irector,, of'(ollaborators (sotie 15,1(00 entries). This 
list is used by (151I on a rottie basis and, inIaddition, 
progrianl uisers cni join this cCtirally iiaintaLined data 
base to their own, Uslallv mo r detailed, supplemen­i'lry base of influ:na otit about tleii owmn prograll 

collaborators. 

[lie heart lPrngrarn neivork schen was first pro­
dIuced sollt thlc years ago, but is now integrated with 
tile ('assava and Agroccological scheuas. Irl due 
course tite Pasturcs schellia should also be integrated 
into this oVerall sclicti:i. With tile exception of tile 
Rice Progari, all ('IA I's breeding rccoids are now 
stolCd iM the I) NiS data base aid cll hbc 1ecessed 

online by II)S lialogs or programs. All the ean,
Pastures, and Cassava Peirplasiti accessions are also 
in the data base, although some (iienlic Resources 

of evaluationipassport data cxpernientsstill has t behaveeritcred. I)ata hrom seriesalready been entered 
iro II )M and te structure exists fbr arm' oiler 
experiments. [lie Agroecology climate data base hs 

l e int o l gya li cat e l t tle 

cassava ieicroregions has mowand prograirs for been designed. Dialogsaccessing tie data have been con­
verted from the oiginal Fortran code. la base areas 
currently allocated anouit to some 500 megabytes 
and will be incrca ed when disk space is available. 

at A new softiware plod ct currently bein devodSAS Institute will irnierface (data frn tireI I)MSdata base with SAS programis lor statistical analysis. 

This should prove to bevery useful both to the Data 
Sei'viccs workers and to users in the commodity 
programs as it will irtegrate tile efficient storage,' re­
trieval facilities of II)MS with the comprehensive 

statisticai features of SAS. 
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Agroecological Studies 

Core resources 

Scientific
 
Resources Senior stalf and supervisory Clerical and other
 

Act. Bud. lod. Bud. Bud. Act, Bud. utud.Bud. Bud. Aci. Bud. Bud. Bud. Bud. 
86 87 88 89 Q0 86 87 88 89 90 86 87 88 89 90 

Personnel (Positions) 
Agrometeorology I I I I I I 3 3 3 3 4 4 4 4 4 

Total I I I I I I 3 3 3 3 4 4 4 4 4 

)irect costs (1987 US$ iMtkuuisands). agroecological analysis is that crop and pasture im­

provement for less-favored areas and their wider 
Proposed diversity of production constraints imposes severe 

'osts Current budget budget roblems on new technology design, development, 

Actual Revised and transfer. Icss-favored production tones., that is, 

1986 1987 1988 locst notirrigated areas in the tropics with a wide 

131 143 143 range of soil constranits and inscct and disease pr
Personnel 

sores, are the inain targets of CIA' research. The rate
Ilonorarii, stipends. and 

allowanccs - - of progress in genetic iip rovemcent of any species is 

Supplic and services 12 II 11 generally inversely proportional to the number of 

[rave, 12 13 13 constraints to be overcome through new genctic 

Lquiptt.!'I rCplaccment - 3 3 variability. It is clar that accurate information on the 
('onIingcrICV - - 2 relevant constraints in each ione is essential at all 

stages of increasing production and productivity of
Subtotal 155 170 172 

basic (ood in the This need iscommodities tropics. 
Support unitsl - - 66 even more critical in the small-far;: situation since the 
Price provision -7 environmental conditions ott farms in this sector 

155 170 245 particularly those in latin America are generally'Total 
more severe and constraints are more varied than in 

a.I.es.i cealhcation from support unitstothe Agroccological Studies the case of the large-lfarni sector. (i ven the great 
1111,t diversity of prevailing climates, soils, cropping sys­

tenls, and sococconoitic conditions, the need for an 

inventory of production conditions in the saiil-farm1988 Budget request for Agroceological Studies Unit. 
sector is pressing 

Activity Amount 
1988 S$ i ObjectivesorAgroecosystems 
thousands) 

166.7 Analysis
Agroclinatology research 
Crop-livestock systems research 44.1 

Documentation and dissemination 9.8 ione general areas have been identified that represent 
Lconotnic and social analysis Itinicrolcvel 24.5 common needs across CIAT programs with respect to 

245.1 agroecosystem inffortnation for the areas of interest in 
Total 


each commodity. These needs are reflected in the 

following objectives: 

Program Commentary 'o develop a system for environmental and 

socioecononic assessment of introduction con-

One of the most important underlying reasons for straints in the production areas of present or 
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future importance in each CIAT conmodity.
Such assessment will allow for a more accurate 
definition of research priorities, and therefore of 
allocation of research amotig tile Wideresources 

range of alternatives available for action. 


To develop ail agroccologicill ilifrIrlatioi systcm 
which can be integrlated with the germplasn
development prcess. 'Iis improved process w'ill 
provide ifo a Imore cost-effective and efficient 
operationl of the cOOpCritive gcrrplisri lralsfer 
aid evaluation protgistllls with collahoratiiig :-
tioral institutions. [he ohjectivc is essentillv to 
redulice the burtidel on nationil institutions ill-
)os ed till a geilplasin in locations.all ll 

'J'o de\selip al diii~ 5\'stecui wich w'ill p~rirult the 

evaluationi of responses o) newVgenet-c variablity 
WhenC Xc dcdfOU toof a ti ( rairigeterms of sClctCjCd tol-rihteoiolr ical 
ditisassessmet 
agrohiriic lactois. ( )ire etriNrple would i)e croi' 
other cx riruuulc tlti. n sutlinied 

io dbsea I clpl[serni\C. ,wicii [,()ll ic studies 

dijoris ii edaprie, aridperrittedleach major ecosySterr ihasa a qltiititative 

oi the wide divcritpv )I 
un theI CM ' tCwillediversityI 
-s'stcill will ena[blhe bt 
as.sessinierts of tie iirpaci 
pa ticilirl withinl all 

resear-ch process Liln be 
needs. Ill arf itimi l, tre dtata .s'stcill wolilh provide 
a iicl.ill ill which to assess cnIMirlic;Illv tire 
dJcveloririt lPlirirlritli(cs fr tildcutilied Ilomlicl 
lnd" antIll to tril',/c Iillr ilk Mid ,,r(lWiMLted 

tecor irri ' e-irln-tratinns t'o riIcicascd proti irllidin 
priotCtirii',. 

Research Strategy 

A\ ciitpeio-bsei fr ih sstein designed for 
tiretile neulre ill iu firmltlt fled hubici clt'it,'ll(1,\ , ll t-geo,itllcod vrl l 'itI diC [ergen ( .ilti nriodit0 
prugilii l st be' lexible iii rdeti IhitIre degree of 
d eta il a nid sca l c[ itidetl il,, p rip( tell iii i b c tsl.
l itad itir I tlel ci lc l (ilnf1 dlil;i. in l is sloIrigc, 

renc tl, ail ai lvi. v be.aiii (l d vu
I t ;ahsC f nii 
apprilprinl:it t ltr iesi iiire t viihible. lil tlicr wilds,
( IAl ciod niitl inl~~ilr ill ii lirassive new,,, striVeV 

involving..;i ,t+it deail ti licl k. Acco diiglly. i 
rlril itlilihu. firs reeri hevul(qcd whichI lies on priolrl 
survcys, eriists iif iritliirr, aid i'l knoirwledge of 
tire situi tiori ill each /' ilre. I ii i lil tiolli is n ii llc n air 

~if[lririst ic bnasis by CIAA persin ur ingi\re, landig 
Iravel aiid fr-iln tlre large i iarbcr of visiiting scientists 

64 

solducim /mc, . Ii 
lr':uu I;LI ie Iri 
at Ile\ i ar o .tillrtiuh 
of irev iii!technlogy, 

sseuihc so t at t eilctlr 

UIM realIurICIeIcsedj On 

and trainees froin the region who visit CIAT. In this 
way, a cost-effective collection system has been devel­
oped which appears sufficiently accurate. Any attempt 
it a more detailed approach would probably be 
frustrated by lack of accutil local data. 

Progress of Agroecosystem Analysis
in Commodity Programs 

Ilhe followin_, exaliiples illustrate soniLof the work 

completed and planned it the ' LiS prOgr;IIIS. 

Tropical Pastures. lie stud, oni the South Amer-
Toan lowlalnds, has crnabled a classification ofmarecstei the 

ls iakiig lip tirltrvo algr's area of' 
ciite o,d..,\g le alio n of tle land systeil units vitlh!rr 

of the natural resourrees avaifalue it- eacheccosysterri. I ie basic philosophy t' :he liogr:ri 
in tilis phan revolc s .irouilt this classificationi 

p\pairi .ift(Wilh the c i tile mnaite of tile pasturespriugririr to incldei lhe llrllodelatelv acid srilis of 
(ise trit'l Mln tue (C'itibbcli, the study CCdsAmeri 

extndl(igll,. ) rrs\sterus fut'd Iciling 
to C()vCl tie 

lntlc varicd e'vilirlrlrcruts of tile liew miandate 
regiini. I fIls is now indiclVewa aid an extensive dItal! 
co lle i g m ission is duc to sti ii A pril 1987. 

('oiuncidenit with this st ve N. the overall land system 
(llita will be loaded initoi the rccently developed target 
area lilta base and will then orilli the ('IAI -wiLC soils 
arid il d-florll ill i t llatioii basc for all pI'uro r'aIiis. 

Beans Ilie P im rrni firs been chnsidflel\ aided by
earlY sliitdics ini dclillilr resntlcirh prioiiltes arid stratc­
giCs aid ill tile hocationi ol its pi iriar, sites Ir tire first 
two stages of tire gerrirplasl evnluration prol,.rirn. 

'I erly,' irualmys ile ritw mershlradrweuJ by tile 
I)J lt litil ~f' lifrrrtie i nij lyslvis frtri l tre e illatc datltabasc (if over 10,000)1) recildc( statioins Irilnl Alrica arid 
Ilatin Arirerica. I lise datt aic t rcin; teti tio profduce
imps!) rd1 rlirritie sinirihiritiv it nissist itie tearin in 
selecting sites lo the Africin .iietw rk and in cinilipar­
ig these sites with k nmown ieaci in Latin America. As 

in tire caise tufthe soils dali. this tfrtr base, started for a 
specific corlillrdity prIrglil,is iw vrvilntl;Ie for ill 
the (IA rrrnir iditfv piogli ilrs. 

ic 1; Siinchci. vcd, i . GiGsn..; I'tm A.; aid( . 1 I ,i d, A ' , 
" I 19 6.l ill i -il)otit.'l\nimici:rtumipltre Miliillifry ilid 

IiI prollc utciiipi i%tit Ithelind y .cil, ('At. (' l, ('Colunbia, andliltA'A-(TAU, I'lanallin , litaijl. 



The inventory of African and Latin American bean assistance to the forthcoming collaboration between 
production is now well tinder way. Maps are being CIAT and IITA. 
prod uced at the scale of 1:5,000,000. [ollowing the 
methodology devised forthe cassava studies, these will Ihe cli mate section of the data base h.s found 
be used in the next stage of cnvironnmcntal character- considerable appliciation, particularly in the produc­

ization and microregion definition. tion of maps of climate homologues to guide tie 
collection of cassava pest predators in ILatin America 

Hice. I)uring the litst base has been for sil)seqtCllt elecase to spucitic iones within Africa. year [lie data 
used to produce two important reports for the Rice 
Program: in evaluation of possibic rice-producing (ireat strides have been in;ide in the development .if 

areas in the Bolivian savainas, and a mapping of Ihc a imelhodology for microregion definition. [he north 
areas suitable for the new svana rice varieties being coast of Colombia. eastern Piarauav, and the central 

produced tlthe [ a Iibertad station. This povides all coast of Lcuiador were chosein as test cases and to 
int target area prvide valuable inform ation to the ('assava l rogranm.ea mple of the p ow r of usin g, th 

data base. A method,using stcoildary data, informal suirVey, and 
selistructured rapid rural survey techniques was 

(assava. Major advaliccs have been ilade in the found to give excellent rsult,2 . Ihis gives hope that 

allahmilvs, of the cai,stva program target arla. A Corn- large l-ieas of the target areai m1ay he characteried in
 
ptclclsi! classifi':atioll of cassava cnvironments has relatively little timie.
 
Octl producted rmn the initial 1:5,00t)),)0t) scal.
 
liiipplinp (i ca;ssava p ioductitlii ililatin America. liis
 .I:. 950~l ("i 1 i't joci . 5t! llitct.ct'mlti Il tit ' ( ' I rllaliu y;va11 

eClll, beinig used to classify poteritill Cassava- cxp!aion itili lomi and couopaiatnc suti o lcassaa 

gi ooWing coivii onmerlts in Africa, and will be of' great within t,,itv A'olccolgical Studic', Untii, Internacional 

i p Lt prodichiioo 

Il tlwiin. (Chit 
de Ag ictitura I topical (('IAI, ('ali. ('olotmbia. 

Seed Unit 

Core resotirces 

Rcsolurccs 

Act. 
86 

Senior staff 

Bud. Bud. Btd. 
87 88 89 

filld.Act. 
90 86 

Scientific 
and supervisory 

Bud. Bud. ]id. Bud. 
87 88 89 90 

Act. 
86 

CletIval and other 

Bud. Blud. Bud. Bud. 
87 88 89 90 

Pcrsonnel (Positions) 
Seed specialists 

Total 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

8 

8 

II 

I1 

I1 

II 

II 

II 

II 

II 
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Direct costs (1987 US$ in thousands). 

lProposed
Costs ('urrent budget budget 

Actual Revised 
I'986 1987 1988 

Personnel 402 367 367 
Honoraria, stipends, and 
allowances 

Supplies and services 80 80 80 
Travel 55 37 37 
1.Lluipment replacement - 3 3 
('ontingency - - 5 

Subtotal 537 487 492 

Support unitsa ­ - 69 
Price provision ­ - 14 

Total 
 537 487 575 

a.Re ouice allocation tront support units to the Seed Unit. 

1988 lBudget request for the Seed Unit. 

Activity Amount 


(1988 [JS$ il 

thousands) 

(iermplasil 

Reseatch on conservation and diversity 1.7 

Collectio n 1.1I
 

Seed production 34.7 

Machiiner, research atnd development 11.6 

I4t1at1 resturce enhancement 


Specialied courses (short tertm) 86.7 

Individiulii/cd intCrnships 46.2 


('onlerences atnd stttintars 92.4 

l)octlttntatioi and dissemination 52.0 

Counselling and advising NARS 40.4 

Technical assistance 80.9 

Coordination of networks 92.4 

!-cononcand social aalysis at microlevel 5.8 

Market atalysis 11.6 

Policy analysis 11.6 


Conversion and utilization research 11.6 

Totat 580.7 

Program Commentary 

Thc need for a Secd [Jnit at CIAT grew out of two 

different problem contexts. First, the CIAT coln­
modily progratis beans, rice, tropical pastures, and 

cassava have reached a stage oflevelolpine nt where a 
centralized sUppoit sc, vice for the prtduction, con­
ditioning, and distribution of breeder and basic seed 
represents the most rational anid obvious rolite+for the 
streamlining of seed-related activites at the ('enter.
 
Second, the flow of new
tnaterials etnanating froim 
CIAT's research programs was h'am pered by the fact 
that inll1any !LatinAmerican and Caribbean coutttrtes 
there was only an incipient secd industry at ihe 
national level and which needed detcrmincd atnd
 
systetnatic assistance frottt the intcrinatiotal level to
 
accelerate developnicnt. Regardlitt thu latter point,
 
CIAT was an obvious choice fot the locatiot of till
international inpot in the developmtcnt of tttional
 
seed programs. litaddition, CIAT\wits concerned
 
about a need lo it stronger seed sector it l.atin
 
America and the ('aribhcan that is capable of deliver­
ing seed of ituptOVed Materials to tie producet level.
 
The ('enter had available the necess:try cotditiotns for
 
hosting a successful seed ell rt: physical facilitics for
 
basic seed production, an extcttivc traiing i1111ra­

structure, expertise otn seed-related aspects, and an
 
international ntode of operationl.
 

The fir'st phtse of tle Sced I1nit special project, 
financed by the S D(' was for the three-year period,
Jantlary 1979 to )ecemehr 1981. The second phase 

period,was for th',. Jartuary 1982 to l)ecetibe: 1983. 

I)ting the third pfhlase, 1984-06, the [Jtfit continued a; 
a rest rioted core activitv with SI )C support. The 1987­
88 period contitcs ,'it It approxinmately two-thirds of' 
the support frot tile S)( 'and the temainder froti the 
core budget. 

To date, the objectives of the Seed Unit at CIA'I 
have been: 

To train p,'rsoinclin governntent and private 

institutions, primarily froni latin American and 
Caribbean cotuntrics, iti variots atspects of' seedindustry and seed programi development. 

TO extetd tectieal collaoratiot to countries in 

the region intcresled it seed progroin devel­

opment, with the ain ofexpanding the productionof' high quality :,ecd of improved cultivat s at all 

levels f'roni the breeder to the cornmercial stage, 

with emphasis on, but not restricted to, the 
commodities with CIATwhich works. 
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To conduct specific research in seed technology seed of promising materials and ahcady released 
which is relevant to CIAT commodity interests varieties. 
and relevant to probleis that collaborator s at the 
national level are faced with. Research. A limitedT reseaCeh input inl the area of 

seeds is provided by the Seed IUnit primarily through 
o provide CIT withi a single unit to cooperate NI.Sc. thesis programs. 

with commodity programs in multiplying, pr, ­
cessing, storing, and distributing advanced ex- Comnunication and iniformation. The preparation 
perimcntal materials, or Breeder and Basic Seed, and dissenination of technical publicalions, workshop 
to collaborating countrie..s for further multiplica- proceedings, and audiotutor ilunits have spread seed 
tioln. technology and production information in the region. 

In addition, a newsletter every four months improvesTo disse ediateinorattol on shd activitis, communications on developments in the region and 

of promising mdaterials in the regiol. contributes to the strengthening of tie seed network. 

The pro.ect includes two inrnatiOnalv recruited Status oif tile Seed Init. 'Ili emphasis by the Sced 
scientists With a full complement of s ppot services, Ulnit on training has resultCd in 2( couIrses of different 
resources for consultants and visiting scicntists, plus levels and stncciali/ation at ('IAI over the past eight 
scholarship monies for postgraduate intfer-ns. Also years. involving 532 participants. Scud te,.:hnology and 
included in the initial project were resources fur tet production traiuing provided by the Seed Unit at tile 
renud lliii ofexist ing buildings cotstru- subregional nd incou nitry level his involved a furtherandl fort fhc , 

iioa of additional facilities for the operation of sced- 893 people. The challenge during the next five years is 
related aetiviViC (seed coitl)itiontin., stoli ac, labora- to capitalize on this base )ftrained people. 
tory spaces tot tiariing pirlpoes, and office working The seed sector invsolves public and private activi­
spaces for stallf of the' Sced IUit). ties, ranging fron the crop research programs to the 

Juiring the period 1 79 to the plisettt, ilic I lnit has seed enterprises ;and mar ketiiig groups that sell seed to 
mainly concentrated its efforts oti: f: .ners. SUccessful titional seed programs are those 

that develop clear goalIs and strategies ard identify 
mechanisms to help all segments of ,he sector develop

training. A coibination of intensive seed produi- and work together. A recent survey showed that one­
ion and iseed tee~lnrOlOgv ui:,, ad vainedl short fourth of forier course participants have contributed 

courses, individuaiicd in servicc training, and M.Sc. in a special way to seed program development at the 
level. In the ftturc increased follow-ti p isthesis research opportuniics are o ffred. In the period ational 

1179-86, some protessiomils have received C1AT- naialev.Intefur iiasdolwups
Iased soainieg 576576 te Smi Uit. haeitreceive l Al- needed with these people to help them, other leaders in 
based training h Seed I, ti JInuaddition tle the seed sector, and their governments, to focus more 

sharply on solutions that can help overcome limita­
areas of seed productioti and seed technology. tions restricting the production and use of improved 

Workshops. The Seed Jnit organi/zes and co)ndu cts varieties by farners. The Seed Unit continues to focts 
,n ;i\'cragc of otie workshop per year to provide a onIways to assist, especially small farmers, to grow and 
fortm bor profession als with similar interests to cx- use better seud of improved varieties. As a result of 
clt gngccxpc riiccs and to work together in developing S-ed Unit activities, many national programs are 
plans, recommentdations, and fresh approaches to help directing more attetntion to the sced needs of' small 
seed activities advauc e more rap;, 1y, farmers. 

Technical collaboration. Assistance to seed pro- Significant differences exist aniong the countries in 
grains, industrics, and associations contribute to the region with respect to development of their seed 
(level opments at tie national level. Subregional activi- prograns. The countries with the greatest need are in 
ties in Central America and the Andean Zone have Central America, the Caribbean, and the member 
reinforced seed network developments. countries of J UNAC (also kno'vn as Grupo Andino). 

Mechanisms are being sought to provide special
Seed production and supply. The Seed Unit has assistance to these subregions through outreach pro­

supported !h,. CIAT commodity research program grams linked to the Seed Unit tc help accelerate the 
especially rice, beans, and tropical pastures- with the development of seed programs and industries in these 
production, drying, conditioning, and supply of basic areas. 
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The basic seed production activities ofthe Seed Unit 
are helping to improve the availability of seed for 
further multiplication. This need is felt most acutely 
w ith tro p ical p astu res seed . Increased effo rt is need ed 
on systems for cassava-propagatio, material. At the 
national level, better organized and functional basic 
seed units are needed in many countries to strengthen 
the link between the crop research program and the 
rest of the seed multiplication and supply chain. 
Helping this aspect of national programs to become 
more dynamic and effective remains a priority with theSeed Unit. 

Seed production and technology research in the 
region is largely done in a few universities with special 
interest in seeds. The Seed Unit's research role mostly 
has been limited to the work (1le by a few research 
scholars involved in degree program , The Unit has a 
comparative advantage for a few high-priority areas of 
special interest to the CIAT commodity programs and 
sister center:;,. Opport unities exist to assist the (level-
opment ,i1 collaborative research network in the 
region to solve region-wide problems. A workshop 
hl in 1985 started joint thinking on priority areas of 
research for the region. The follow-up to proposals by 
that workshoIp can result in more work on high-
priority areas and increased cooperation among re-
searchers in the region, 

The Seed Unit provides the mechanism for con-
tintied conmunication anmong seed prograns and seed 
scientists in the region. The continuned improvement of 
the ncw.cttcr, tle frequent updating ofthe "Directory 
of Seed Personinl and Institutions", development ofa 
see( science and technology data base focused on the 
needs of the region and subregion, and regional 
courses will continue this network development pro-

cess.
 

I)onor and technical assistance agencies will need to 
continue assisting seed programs in the region for at 
least another decade. Irough the knowledge ac-
cumulated and country statts reports, the Seed Unit is 
in an excellent position to work closely with these 
agencies in developing projects and supporting their 
implementation. Similarly, links with CIAl's sister 
international centers with program interests in tie 
region will be strengthened. As seed units arc started in 
other parts of the world, mechanisms are needed, and 
will be sought, to collaborate fully with them in theirdevelopment and program implementation. 

The Future of the CIAT Seed Unit 

Based on an ndepth study by a team ofconsultants in 
a rly o n a d e velped b a mtea la n in 

early 1987, ('IAt developed a mediu-term plan for 
the Seed Unit for the period 1988-92. The essential 
features of this Board-approved plan are as follows: 

Objective 
The Seed Unit's objective is to assist thle Center'swork in contributing to increased food production and 
esource productivity in Latin America and tie Car­

ibbean region. The Unit is to foster and assist, in close 
coordination with CIAT's and other IARC com­
mfodity programs, the prompt and sustained devel­
op-,-ent of national seed production and supply sys­
terns and policies. I his should allow tile rapid adop­
tion of improved varieties as they are released by the 
national programs. 

The above objective involves a set of specific 
objectives to be pursue(], fostered, and supported by 
the Unit in close coordination with CIAT's commodity 
programs and with (I M MY'l 's Maize Program. This 
set of specific otjectivcs is as follows: 

To identify and diagnose seed systems-related 

constraints to the adoption of improved varieties 
of beans, rice, ciassav;a, tropical pastures, and 
maie at the country level. 
To develop and implement national seed produc­
tion plans for the specific commodities, which 
should include appropriate policies, wellas as 
functional and technical solutions for seed systems 
and seed quality-related constraints. 

To study the seed systems (and their components)
 
tha! have proven to be effective in servicing small­
farm groups.
 
To identify and/or develop appropriate technol­
ogy for small-scale production, conditioning, 
storage, anl marketing of seeds within major 
ecosystems, particularly for humid and tropical 
conditions. 

To strengthen seed-training capabilities in coun­
tries of the region. 

In collaboration withi Cl P, to work with the Lti,:American potato network by providing assistance 
in organizational aspects of seed-production 
schemes for small producers. 
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To establish and support seed research and tcch-

nical collaboration nctworks that address specific 

problems cto:nion 1o various countries and crops 

in such areas 1', ,.ed systems for small farmers, 
seed policy, seed lugislation, and seed trade. 

Research and cooperation strategies 

Inl fine with ('INAI 's, commodity programns. theL
 

Uni's rcsarch and COOlperatilon strategy tak,:s tile 

forml 4l ,') com~plulent~iry and eoordiaated ;3 

proaIC~ChS: tecnrs-d-oioo i1IaproaIch. anId 
tnt rcgonal ncv, rk. pproach ,

ttunits 

The couiitry-aid-Comnnmdity al~p+atch. The re-

inovOil of scd systcmtl-rlCtcd constrIaints to adoption 
of in1proved \arties shnould explicitl, take into 
account the spciKlc polilical and institulilnal cn-
Virolnnlts. its , Cll as the s0ciocconiloiliiC prodiction 
Cil+Culllistalicc, (Ml it Cl0)p-h.y-Cltqp anit 1c~lll -+ 

colintr\ hasis. lie. essential caial\'st for inivolvunient 
C0LI1ItIN~~~~IIeCClil ;liIS ')-I 1U1Cl~ ~~~ 

by (.'IAI in these sp~ecific cotrl activiis will, of 

he thle av ilahiltv of o fa i-provenl sed-courseI 
hioand soluti o fhbised technology.,I lieltidentificat 

the most rlvat ed prduti pr ssitt 
mnarketing pro~bltnis require s,ell-dffiI inicriaces 

amiong those reach iist ItLitilolls prodfucingt e eder 

and asit seCel: cn teplisCs duClit ,with ccrtilicd and 
aon iilarkciiud. ;and etenion sysltem{{licommer1cial seed, mnd thiri productionl. pi occss)iu.OI, 
atnd i'1rk 1ld Ilthe svstutn MhichwXhCnSIladvises 

farmers oii appropriate ctop nittiguicniit practices. 

ttti th, respec-
tive commodity "research pi gramns, help catalv.e 

for the respctive commodities. 

The Seed Unit will, in col Lneioil with 

national seed plans 
These plans should specify clear goals, straegics. and 

policies. They should incltde vellI-dcfind r(les andic, 

responsibilities forthe different publicinstitutionsand 
the privatesector, forming afunctinal and i iteg;ted 

system that will effectively link research, extensini. 
and the seed sector. 

Moreover, the Seed Unit will, in close coordination 
with the respective commodity program. support the 

implementation and monitoring of such plans through 
research, technical consultation, and a targeted train-
ing program. A highly focused training program is 

needed in order to achieve the required minimum of 

well-trained professionals within each of the institu-

tions and enterprises participating in the impleienta-
tion of the respective national plans. The Unit will 

assign priority for admission to its regular seed 
production and seed technology courses to groups of 

professionals from these institutions in order to assist 

in the prompt takeoff of the program. As the training 

needs are expected to he far beyond the Unit's 

capacity, the majority of tle professionals wil need to 

be trairied in incountry courses. The Unit and the 
respective commodity program will assist in the initial. 
organi/ation and devchlopinut of these courses. 

Although the major focus is along commodity lines, 
the Unit will he alert and lesponsive to possibilities of 
integrating ellorts on seed systems development for 

other crops if this he fteasilc and ctst-cfcctive. This 
could be particularly important for achieving econo­

mies of scale in the case of: systems selviciog small­

farm group',, those istittionis that have hasie seed 
aid see(d ccrti icat ion systenms: a0nd /!orCnterprises 

such as 'rodocers'coperitives and orginiiations ant 
seed processing and narketing enterprises. 

Theregional network approach. A (-iplcrctary 

rachnto tworkp rc. )plee 
approch to that of providin, di cct ,mport to seed 
svsteai de\elopmnlt of indiVidUial countries iSthat of 
oengtt.d\uhfmntndsprt+rgoal;d
ostering the developmntn and suipport '4fregional and 

subregional seed researich and technical collaboration 

n etiwork. Stuth nectwolks can he synergistic arid 

icicta s cthle Cftctivess of indiull al c u nt pro­
e addressing prol that e co o to 

the participating colitlis. Bv focusing Mi common 

fiSS 

esealcihable prohlCeis, ft example, seed drying and 

stoagc tinder hutnid tropical conditions and seed 
,,s tlis ot s t Ii ci'. illtoher; of ilet­"llr tall lUesUilich

rks can profit Iro lt' experience atnd the coin­\slusslg\-k ii 1)1 IeCICi1C HL ieC11 

parative advantages of particiil;ting iistittitions,
scienists, and sced tclinologist, 

'o he Il, these i'iwoi ks most he able to 

bring togelher the diflufferut disciplines relevant for 

tackling a givun problcm. When probleins are crop 

lie Seed nit will foster the integration of 

sPcia lists antd key institutions initicrstcd setd 
in order to preventexisting cti ii diy networks 

dupLication felots. When the problems to be 
ac nt cr()p speci fic, tie Unit will promotelatddressed 

all integration in the respective network of researchers 

and extensionists that f'ace these problems in the 

various crops with which they work. 

Because of the need to focus the Unit'S activities 
sharply on the most relevant regional seed system­

related constraints to the adoption of improved varie­

ties, only a few key networks will be sponsored in the 

medium term, 

Activities planned 

In order to implement the aforementioned stra­

tegies, the Seed Unit will need to carry out a series of 
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activities that will he described in detail in two-yearly 
rolling work plans to be reviewed one year in Advance 
by the Seed Advisory Committee. 

Research on seed technology. Research ol seed 
technology will concentrate, along commodity lines, 
on the most important technical constraints. It will be 
carried out in close coordination with the respective 
commodity prtgranirs and, in the case of beans, 
cassava, and rmaie, will emphasi/e technology for 
small-scale opciatioms. Imphasis will be also) placed 
on appropliiate tc!hnology' for tropical and humid
cenvironments a neglected imcn ill tntlrr crops. lhe 
general areas of research inclhmd,: 

Idenlilication- Of Clitical seed-related Constraints 
hall-1purit, tile adhoption Ofl i plntoved varieties 
such as high cost Of seed. low quality sued, seed-
borne di,cas.s, all theiriotnlial technical solt-
tions, 

I"cclhrolhgy lot seed prtnltictiio in tle lield, such 
as technitq :s it) tvrcome field deteriuration
during matntlrattom arn ed-rice cortrof in the 
field. 

Seecd diying, conditioning, and storage techriol-,og. for example, lmo-cost drying methods and 
storage techniques, small-scale qu;rlirv upgrading 
treatments, ald icld and coitinrercial techniques 
for conditioning seed of tropical pastuires spcci,:s. 

Quality testing and effcts Of seed quality (i crop 
yield such as d(eisine Simple Ilo,-cOst tests to 
detr ninte nItistUre ',iability, purity and gerlmiria-
tiori testing procedules for tropical pasture p-s 

ies. ait~l effct o)f seed qualhity, that is. gellinati(ir 
anird vipot. ()I vielding ability of new plants. 

R~esearrchr oii orgrizatiofi seed s ers. Ibis area 

of research includc- the idcntificatiurn, analysis, and 


duocuintieriltiu (tto 

O)rganriailil c'llstrainits to elflective 

ance of[ 
 Need s',tll, such mrisseed policy, scufd 
legislation, abscncc of institutional linkages, ex-
cessive controls, aiid lack if incentives to the 
privte sector. 

Case sttidies of successful :xpericCs oil seed 
progtain developnment, lor example, organization
M ed syslt'tlls servicing small connitrics ofr small 
Iarilers eflectivclv. 

SUp)f)ort for the development of nlaioial seed 
production plans. [lie priniary objective of this type of 
activi'y is tofaeilitate the bildup ofeffective national 

seed systems for the respcctivt crops. Iis will require 
an initial diagnosis mission, followed by planning 
missions that may take from two to six weeks per 
Country and involve staff from the U nit. from thecommodity programs and, eventually, trou manage­
inent to address selected questions at the institutional 
and policy level. (IA! should be prepared to assi. ;l 
the implcmentaton ofthese plans by offering trai,:tig 
opportunities, piroviding assistance lor the conduct of 
irnountry courses, making regular Cosultation visits, 
and providing hackup research. 

Training in seed technology,. [he scarcity of velil­
trained personnel iii the different areas of seed tech­

nology is the principal limitation in lost institutions 
and countries. la geting all training activities to the 

achievement of the Ilnit's specific objectives is vital to 
the success of the regional crop networks. [he Unit, in 
conjunction with the Commodity programs, will or­
ganize advanced, specialicd, and intensive seed tech­
nology courses on: basic seed prioduction: seed drying, 
conditioning, and storage; organization and manage­
iierit of commercial and stall-seale seedproduction; 
distribution and nlarkCtirng of steels anid seed quality. 
Staffl'ronl tile Init and tire conritnodity plograrlIs will 
be prepared to the initialsupport organi/ation :Irtd 
developirient of incouitry seed courses. 1 acctual 
number of courses will be specified in the two-yearly 
rolling work plans. 

Il ordel to achieve this objective, there must beincreased opportunities for iis~ervice training (f pro­
lessiotials as trainers for incotiitry courses and for 
iiplenctig thre natnmlal commodvity seed plansIIhe 
expanlded research on seed technology (illrelation to 
key constraints) and the orgarri/ation of seed systems 
for snall-farr groups can be achieved more efficiently 

t hrotgi expanded thesis research opport unities than
 
by :,taff appointments. Such theses will be jointly
 
supervised by staff fron the I nit, the respective

commodity prograi, and Ihe thesis supivisor frol
 

tlereorni- university.
respective Ihis will also permit ii­
creased collialration with the two intiversities in the 
region iat oiffer M.Sc-level degrees (i seed produe­
tion and tcchniology. It is expected that, ill terms of 
cost, tie increase in inlservice and thesis research 
training will be offset I)y the reductioi i) lcllowships
required for intensive coutrses mit (C'IAl. 

Produclion of breeder and I)asic seed. ('IAl's 
co)nmnodity programs normally make available small 
quantities tif breeder seed to national programs. Basicseed production is the respoi dihiity of pro-Mational 
grans. Strong seed umnits at the national level are 
critical to ensure the maintenance and availability of 
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pure, healthy, basic seed for further multiplication, 
When basic seed units are in their initial development 
stages, national programs often request the assistance 
of CIA' in making available moderate quantities f 
basic seed to accelerate the initial multiplicatioi,phases. Similarly, small countries are rarely able to 

PIM~S. illlla-lySmll ounrie ar raelyabl to 
mount the required physical facilities. In both cases, 
upon specific requests by the respective national 
programs ;in( provided that no impediments to do-
mcstic basic seed production are created, the Seed 
Unit will produce and sell the req uested a [nounit on a 
full-cost recovci, y basis. 

Support of regional seed research networks. CIAI 
will support the develonment of regional seed research 
networks by means of: (at collaborative research 

conducted by the tlt ian( tie respective conmodity 
programs: (1b)training opplortunities inl relevant re-
search :ircas; (c) sponsoring of workshops io discuss 
research results ofand coordinittation aniong network 
participants and (d) providing appropriate specialized 
information ain communication scrsiccs. In addition 
to these essential activities, a considcr :hlrc amount of 
tile Seed Unit staff tinC and secretarial support is 
requircd to help catalvc network activities antid goals. 

Only a few networks with specific objectives will be 
sponsored in the medim term. Thiese will be ident iiedIrinrg 1987 with tire tssistanc of the proposed Seed 
Ad visory ('on mlit tee. 

Seed workshops and seminars. Work,,hops and 
seminars are highly valuable for: (at focusing attention 
on seed-related research issuies, cstarblishing priorities, 
and dlefining initeriristituitioriaI collaboration; (b) coin-
suiting on seed program strategies an( selected issies 
with national counterparts; and (c) discussing issues of 
dire.ct nt1cst t) the sced sector, bilt "Nhich iiav lbe less 
relevant for achieving the objectises spccit ied for tile 
Seed Unit. While CIA I is pr1 Cjred to)1iSt tile lIst 
activity (c), tile ('ciiter will spomsor mnl\ tihe first M 
types. (onsulta tion w\ok odps (b) will be hel ap-
proximately eci\erv threce seais, while network wo rk-
shops (a) will be held on a yearly basis. if necessary. 
'i lic two-vcarl.' rolling work plans will include details 
oin tile specific objectives aid funding reLIirenicnts for 
each event. 

Seed documentation and infornmation services. The 
packaging and dissemination of the scientific and 
technical inlornation on seeds, generated by the seed 
networks and by the Seed Unit and commodity 
programs, arc essential to accomplipsh the stated 
objectives. In designing and developing the materials, 
CIAT makes a distinction between three purposes: (a) 

network publications, (b) scientific and technical 
publications, and (c) training materials. 

pSeed network publications include a see newsletter, 
proceedings of the workshops of the networks, corn­pend iums of research ecsults, an(J met hod ological
manutals developed by network participants. These 

m nadeveloe portant theery bek 
complemntary meechanisns are all important to keep 
members abreast of new technical developments, 
upcoming events, and relevant research and devel­
opment results fromn tie network and elsewhere. 

The development of tech nical publications is highly 

relevant In achieving the tinit's Objectives. Such 
publications include nonographs on .rtisanal bean-, 
cassava-, or maiiZe-secd systenis; a seed glossary; a 

simple test to determine moisture and viability; and 
survey and sampling tcchniqties to assess tlie quality of 

the seed used by small farmers. 
Relevant didactic training materials, including seed 

nmanuals and intcgrat'd training packages such as 
audiotutorials on specific topics, methds, or tech­
niq ties, have proven to be highlx effective in facilitating 
incountry and rcgional courses, thereby pernitting the 
Unit to reach a much larger audience of'trainees. As ill 

the ease of the conmodity prograis, the Seed Unit 
will be able to rely on CIAT's Coniuiication and 
Information upport Unit for the production and 
distribution of alltie aforementioned publications 
and training materials. 

Seed Advisory Committee 

One of the rmnitor features of tie Seed Unit is tile 
formal implcmenrtation of a Seed Advisory Commit­
ice. With seed being tile vehicle of new technology into 
specific growing cnsironnients, seed systems relate to 
all disciplines and fields from agricultural research to 
production. The rationale for proposing the creation 
Lf the Advisory Committee is to benefit from a wider 
group of disciplines and experise than those that 
could be made available within the Unit. 

Staffing and financial requirements 

IL order to achie'e tile staied o)jectives, the Seed 
Unit will require acertain rnninnni~ of highly qualified,

it t rirecr 
internationally rcruited, principal staff and locally 
]ired suport Staff. 

It is proposed to maintain the nunber ofsenior staff 
at tile current level (two positions), but to increase tile 
number of postdoctoral arnd senior research fellows 
from one to two man-years, starting in 1988. 
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At tihe level of sLIpport staff, it is proposed to add a tihe evalution and modification of such projects, and inResearch Associate position f'orthe specific purpose of the use of these plofJects as training programs. These
assisting the (assava Program in resolving bottlenecks act ivities will bc an integral part of many of ,herelated to the production and disscminnation of cassava integrated cassava development projects in which
planting tnatcrial. This position will play a principal 'IA Y's ('as'sava Program vill be involved. 
role in the setting up of pilot cassava seed pro.jccts, in 
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INTERNATIONAL COOPERATION
 

Training and Conferences
 

Core resources 

Resources Senior staff 

Act. Bud. Bud. Bud. Bud. Act. 

86 87 88 89 t0 86 


Personnel (Positions)
 
Training and conferences I I I I I 10 


Total I I I I I 


Direct costs (1987 US$ in thousands). 

Proposed 
Costs Current budget budget 

Actual Revised 

1986 1987 1988 


Personi.el 392 388 388 


Honoraria, stipends, and 747 594 740 


allowances 

Supplies and servics 114 109 109
 
Travel 229 161 161 

Equipment replacement - 8 8
Cotnec 4TechnicalContingency - -14 

Subtotal 1482 1260 1420 


- - 76
Support unitsa 

Price provision - - 46 

Total 1482 1260 1542
 

a. Resource allocation from support units to Traiining and Conferences. 

Scientific
 
and supervisory Clerical and other
 

Bud. Bud. Bud. Bud. Act. Bud. Bud. Bud. Bud.
 
87 88 89 90 86 ,7 88 9 90
 

11 II II II 9 9 1 10 10
 

II II I1 1II 9 9 10 10 10
 

1988 Budget request for Training and Conferences. 

Activity Amount 
(1938 US$ in 
thousands) 

Human resource enhancement 

Specialized cours'e-s (short term) 590.7 

Individualized inurnships 550.7 

Conferences and seminars 350.3 

Documentation and dissemination 15.6 
9.8assistance9. 

24.6 

Total1541.7 
Coordination of networks 

Total 
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Program Commentary professionals participated in Jucountry courses. A 

In previous years it shift in training activities front 

at-te-C ter course to iountry and regional courses6carried 
was foreseen. At tie same time, emphasis on i-
dividualized specialization internships of national 
research program personnel was to be maintained at 
high levels, and degree thesis training was to receive 
relatively higher priority. These forecasts were ft lfilled 
with one exception: due 1t( tile continuing strong 
demand for at-('IAT courses -xpressed by nationil 

agricultural research systcns, 'nis 
 activity was main-
tamted il addition to iicrcascd illountirv traiining. 


C'onferences, thirough their various us)flilti 
 ition 

and training functions,11 d I lttl ittontin tCd to constitute aithes 
fundamental means of linking CI Al with tile national 
programs. ' o types of results of tie oveaill trainingaild confcrences activities arc visible: the streigtening 

,iiidc iii'eieiice,,tcti te ic g h n gmateitiesii~e\,Ili~inof national agricultural restearchl aud development ca­
pacities related to CIAl ciomlmodities: and the better
articulation of and, therefore n Io) Cpioductive, 
agricultural knowledge s.,stcms ilch comprise both 
nilationial and iiternational compoents. 

total of 157 professionals spent 421 mail-monthis il) 
individualjied specialization internships at (IA', and 

out postgraduate thes projects. Narly,100 
persons particpated in 1Confrences orgnied par­
tiallyorcompletelybyCIATandanother500partic­
ipated in one major sciillar. 

Ihese figurcs ilustrate tile si/c of ile tiamijig and 
conferences effort. The effectiveness hias been assessed 
in the past by external reviewers as being ci(nninda­
bie. Since then, further progress has been made imtile 
continuing effort of tailoring the training opportuni­
tics to the ticeds of natioil proralls and 'n selecting 
the participants accordingly. \Vith regard to satisfving 

these needs,need, it pertilleit to Illeiltimn tha~t the 24it isis pertin ent n tion a l til 2 
ineountry courses were organi,,d by national iuzaitu­
ions and received (IAT supptlit alon thlee main

lines: course dcsign, resource persous, aiid tainling
ri als. 

Iti keepiiig with the aim of bridging the gap hCtwee'n 
research and extension, tie participants were large!y 
professionals eiigagcd in technology transfer arid 
development activities. A series of speclal courses held 
at CIAT complemcnited tile response of' CIA] to the

Achievements expressed needs of national programs to streiigthlcntheir capacity to get (IA I tecliuiology to the larlecrs. 
The continting [Iced to strengllthcn the i search capac­)uring 1986, 10 coursUs were held at CIAT and 24 in ity was addressed by means of the niore traditionalLatin Ancricail countries. In the former, 206 partic- multidisciplinal ry Cotirses aill through the indi idtal­ipa iits acc umtilated a total of 254 man-months and 614 i/ed speciali/ations, as well as with degree thesis work. 

Communication and Information Support Unit 

Core resources 

Resources 

Personnel (Positions)
Elitol/W riting 
Editor/ Publications 
Training materials 
D)istribut. and nmarketing 
Graphic Arts Production 
Unit [lead and Info. Semv. 

Total 

Scientific
Senior slaf and super visory Clerical and i 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Bud. 
90 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Bud. 
90 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

Bud. 
90 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

2 
5 

2 
5 

2 
6 

2 
6 

2 
6 

I 
2 

I 
2 

I 
2 

I 
2 

1 
2 

- 3 5 6 6 6 2 2 2 2 2 
I I I I I 2 3 3 3 3 

I I I 1 1 
4 
9 

4 
9 

4 
9 

4 
9 

4 
9 

26 
21 

25 
19 

25 
19 

25 
19 

25 
19 

3 3 3 3 3 24 26 28 28 2X 54 52 52 52 52 

74 



Direct costs (1987 US$ in thousands). CIAT presently employs four comm unication stra­
P'roposed tegies in support of increased production and pro-

Costs Current udget dductivity in the area ot its Iour mandated crops. Theycan he summarized is ollows: 
Actual Reviscd 

1986 1987 1988 (omiuniincation is ued to catalyie collaboration 

and to incrc a;c and reintorce networ king aiongIPe rsonniteI 896 1004 1004 
Ionoraria, st ipends, and research gr ups working in Cl Al's cominodityallowances s a -areas and sharing similar objectivcs.
al€plwacs ric 45- -6 6 

Supplies and services 459 364 364 'ducational and informative mtterials arc used to 
'ravel 	 23 33 33disseminate the technologies that are developed
Equipmen c~cmnt 32 21 21ontingency -3 	 10 through collaborative research and the new method­ologies tor conducting research. The materials are 

Subtotal 1410 1422 1432 	 also to reintorcc the rescarch network's capacity 

Support urlitsa - - (335) to conduct rcsearch, through training its new 

Price p ovision - - 33 members. 

*1otal 1410 1422 1130 	 Members of the network arc kept intormed i] 

up to (late about relevant technologies being
vciocf(t'sAh atcdo o'liur1 ogtans, 	 developed outside the network through infrmil a­

tion retrieval and delivery systcms. 
1988 Budget request Ior Communication and Information 
Support Utiit. Communication is also used to inform adminis-

Activity Amnount trators and policvankcrs about the work of the 

(1988 SJ$in research networks, to keep then aware of its 
thousands) importancc, and to show them the value of 

Supporting tgICu tl roSealroN.

IHuman resource enhancement 

Spcciali/ed courses (short tern) 79.4 
Individualized iittrrnships 38.5 Ci'IA'T's communtiratlittratcgies, which d(efineboth audiencc anml purpo~se for each product and stress 

Conferences and weminars 7.1 anl intcgrated approach to inforlllation llad Coln­
I)ocmrrteii'ation ml t(issetirriatiut 926.8 nun;catiol, result frot close collaboration between 

the comminlodity support prograliS and sciCntil' sip-
Rcs a clh n alpproaches, concepts, port units and ('IS I, .Specialists in agricultural educa­
ioctlodologics, and pioceltres 5.4 tion, itformation translcr, communication, ant(I de­

('o:dination of networks 	 72.9 velopment aid productionI of materials in various 
media work together its a multidisciplinary t-aro to 

Economic and social analvsis at microlevel 0.1 implement the strategies that arc designed and provide 

'lotal 1130.2 	 CIAT and collaboratinrg scientists with top qtuality 
communication and infiorination support. 

Program Commentary 	 Training materials 

Communication strategies Training support materials emphasize the mastery 
of concepts related to specific training objectives. 

The Communication and Information Support Unit )epending on the objectives and course design, key 
makes agr iCiIltural information from all over the topics may I)epresented in manuals, study guides, 
world readily accessible to the Center's staff and to its technical sheets. video segments, or filmstrips; or, ;t 
national programn collaborators in tile commodity the message requires it,, complete, self-contained 
research networks. The U nit also supports all of tile audiotutorial unit may be produced. The materials are 
Center's comtminication efforts with publications, designed to teach research methodology, develop 
training matterials, graphic arts, at d audiovisual ma- practical skills, and Foster attitutes that tacilitate 
terilals. technology transfer. 
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Research monographs and journal 
articles 

Scientific reports of basic and applied research on 
production constraints and methodologies for their 
solution are most nl.!'n published as journal articles, 
technical bulletins, ir research monographs. The Unit 
provides full editorial and production services for 
those that arc published within CIAT, and assists 
sciert ists, especially those for whom Erglish is a 
second or third langtiage, ill tile prel)aration ofjournal 
articles and other research puhlications. 

Promoting networking 

One of the nmost im~portant comu~nication stratc-
gics ol CIAT is that of promoting collaborative 
research and t lie sharing of research results among the 

members of tle coinmoditv research networks i's 
which the ('enter's scientists participate, throogh 
va riou s k ind s of pu h lica tion s . ( 'o m mod ity newsletters 
con'tain short research briels on new research ad 

useful mechanisns for keeping CIAT's audiences 
informed. Press releases, interviews, and general in­
terest articles, are usually produced by specialists in 
the specific media involved working closely with CIAT 
writers to get the latest research news to a broad sector 
of audiences. 

Specialized information services 

Ani important factor in tile success oif the research 
networks is having access to the scientific literature 
produced in other institutions across the tropics and 
throughout the world. ('IAT believes this to be of such 
priority andi inportancc that a very complete library 
iand information service unit exists to serve this need, 

not only for ('IAl stafl, but for nationai program 
researchers as well. 

ie collectiois containing 25,000documents and 150 
i cd co vleti on m t a n i f ast -go wing ai dof 5h 

audiovisua materials, and a fast-growing microfiche
p,odUCtiton technology that hais h,,podutlc teion tcor dcvhopcd ill allyh,th as lhrelod aafichc-to-papercollection that is suipported by portable readers ald itphoto-opyinIg system. A cIrrent 
of the Sites Inl tlie Iiet works, as w ell as hook review s,conlferericc annotncemec:ts, and news of and inter-
views with people working within the research lnet-
works. Annual prograim reports provide anl indepth, 
yearly progress+repoirt Oi every area, of Alresearch.A'I 
The reports are working documents written in tech-
nical language. Conference proceedings are often 
generated w hen the m eitb rs ofthe netw orks convene. 
Some of the proceedings are developed as research 
monographs, and others are published as working 
documelnts that preserve a periianelt record of the 
plans and acconiplishmicits of I whole groiup of 
collaborators under nIle publication, 

Reporting the Center's activities 

CIAT Report is a full-color annual publication that 
highlights ('IAT r"esearch for tile previous year and 
cornmiiic:tes the Center's activities and achievements 
in a popular style. [he report is written ii Spanish and 
JEngIis Ii. 

CIATInternational, ia triniestral newsletter, is de-
voted to keeping decision makers ard other ('IAT 
contacts inforried mi program developienrits at IATi 
and natinal program efforts tward new production 
and research methodology and utilization of germ-plasm. 'lhis popular bulletin is produced iii both 
Spanish and English. 

Other publications and the broadcast media are also 

i "" r f e s S r i e ( a e ; o 'e t ) h l s u e sawareness service (Pages of' (iotitts) helps users,
especially those outside the ('enter, to keep tip to date 
with the most current researchb.etrotspective bibliog­
ra;iphy files are produced by the Library to assist staff 

with specific information needs. 

t ree a d lnttcitinf e c nt c l c t , 
abstraet. ail systematically file thescientific literature 
on three (f ('IAT's conimoditics (comiimoi beans, 
Cassava, and tropical paslu res). Searches in CIAT's 
own comiputeriied data basc provide references to the 
world's scientific literature on these commodities. A 
complete documentl delivery service allows the user to 
access the full text of each article. Online searches of
major data bases can be conducted to allow the user to 

oltain Information outside the coodity-specific 
collectis. 

Specialized bibliograpis are prduced by hoth 
Library and Information ('enters staff. Fact sheets, 
directories, traslations, reference volunies, an(d oher 

such products are also generated arld produced by the 
Information Centers. 

Ineformatio networks help to suppirt the research 
networks, ard CIA is an,active participant in several:SN ICA\,A(CRINF.R, Ac;I.I NF'T, and A(;RIS. T'hey 
promote networking atternational levels. 

national, regional, and in-A new communication network,
RICA, is also being actively supported by CISU. 
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Marketing and distribution 

Increasing attention to delivery systems is ensuring 
that CIAT's publications, training materias, and 
information services reiach an ever wider audience of 
researchers, extension workers, agribusincss inanag­prfcss~lSill
ersstuents an othtroical;.lld 

ers, students, and professors III both troPical arid 
temperate areas. !l-oessiorl:l booksellers riake ('IAw 
publications earvIlable illcountries where (IA'I s own 
distribution systems are least strong. Specializod cata­

logs Supplement thle general catalogs and CA' 

bibliographiesthat list ud index tie entirCp tuctlori 
of publicatioll" and training rnatcrials. A corupUlici,,cd 
dait base of co(iaholalois and ililoiliaiolr users 
supports iilt (ilevel rai'kcliigc'toli i.distributioiiand 

('rpute edl Invenltor contirl eniables (lF11 aftMgraphics, 
to studyruser deiand for diffcrcnrt 0ii.lCiials.kinlds of 
[~valuations of specilic products are conducte'd from1 
rrinc to tite to obtain feeibaek rin thle users­them.l e si 
thenmselves. 


Highlights ot the year's activities 

All of the aireas wet hiIVhly proiriucti C(tli'il11986, 

iicic;rsingl\ dcn. with
iliretini Coimplhx f hinds allin-

rcrcsilrnI,ICtle o iftccss. ( ii pr0dlcti\ity Callails bot 
Seil inrll areas, IMr the fiflh coisCCuitivCyiear 

ird~iu of statitil data bean in 198(2). 

lie i01er 1o(T I \' seoiiIIiirircrrorr ai 

itih.. blie-K 
tionIs '(fiitortuil Sclion Affid il (rirllmiC A Section 

workcd cloScly ioler tuie' 190 todinn po duce ie, 
designs itl(d illlpiricm"i',inI dhsigls ('IAto ,,c lo I 's 

iriajol pihlictoi0lsl,. A le'k (T% I hg ai ltIcterficad 

wec also prldticed. 

Addilionally, tieCre was a notable incrrcirent ill the 

iiUiibCf0eiicdil rC;tChcd with news of' (tIAT and its 
researfc'h results. Storics a.bouit tIle success of Iew' 
varirties anid tecl hoogies thait icsiIltcd from1 iesartch 
carried out by c(miniodity networks have appeared I' 
thecpress, in lliuga/ilies aind scicntific journals, aind Oil 
the radio inLatin \mr Icia, I !H A, andthe ('aribhcan, 


llurop c. 


S'-Onic lne\ directions were begui in the area of 
trainring inaitcrials. Two experiienrtal videos were 
undertaikcn, ind while these airriot progranred to 
resu ltinifinished teaching tliirs, they have been ve ry 
tseftll to tile scientific staff a way of dotllieritinig 
the use of technologies developed in collaborative 
research programs. They were useful to the CIS Ustaff 

as amethod of learning more about a media that may 

be useful illfuture training strategies. 

A second major Iiteraltur recovery project this 
tme For \frican cassava literature ad econoic and 

production dta was tndetaii. The project, in­

olvinig collaboration with IlifA, i:;aldso a new initia­
tive for the griup. 'wo con.sultaulls will be travelling to 

twelve contries tolask for the cooperation of the 

'lolls to the (Cassava Information ('enter, naps to the 
Agioccological liit, and econoinic data to the IITA-CIAI tean of' econom ists. 

('onniputcriization continued to influence procedures 
illilosi of the sections of ('!S.. 'The (iraphic Arts 

Section begai wfork ol pl oc'ess, for compuiter-bascd
workiug with the Ull computer specialist 

aid with mariV of tie (IAlI scientific stalf, who have 
lIlrnCd to produce thCir O\Vi grliphs nd figures ol the 

nlicrocomplutcrS> ssignhcd to tlhe individual prigriam s. 
A inulti-ink plotter ariivcd in l)eccinber and will begin 
to have a giater ef fect on processes during 1987. All of' 
tile publicatiorts corutinirCd to he pioduccd, using 
word-proccssing packages oil itrCOero rllputeCrs or on 
stand-alone word processols, ard then pas.ed dcc­
trolicilly to the Iflioti 0 ip ositior eLfipei t'it. 

lie da:.ihase's the lali/ed
of11c linlol-illattOll 

Citelrs were broutight onrline, tietr twO vears (f work, 
but tie ilultsinl of the older rccords feiml.ins to be 

done in1987, and is. to igreal degree depeidCnt Oil 

tile availability of disk space oil the lailinfranlle 

conlpulrtr. Ac quisitions processes and billing were 
bf 'otrghlt oi5linC dlurirg 1986, aid two rnicerocollpuiers 
a iivcd illNo,enhcr. lot the cornputlriati lollof 

hitbliographiclprocesses. 

Special Projects 

Specialized information centers 

lire alint reinforce operations ofof' this project is to 
the speciali/ed iltforrirllatioil analysis centers on cas­
sava, bealls, arnd t,opical patstuies. Specific objectives 
alre: (a) hir cassavai, to include strengthening the 
scientific comiponent in siafling of' the centef', inucreas­
irg ouitreach activities iinAsia and Africa, and pro­
ducing state-of-tIe-arl reviews or manlals; (b) for 
be iris, to inpfove tire capacity to collect anrid organize 
relevant documnents and produce state-of-the-art re­
views of' nantals; (c) for pastures, to upgrade the 
information bulletin Plasfos Tropicales to become a 
medium of publication for brief research reports and 
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Personnel 
Honoraria, stipends, and 
allowances 

Supplies and services 
Travel 
Equipment replacement and 
capital 

Indirect costs 
Contingencies 

Subtotal 

Budget 
(1987 US$ in thousands) 

to produce a state-of-the-art review; and (d) for all 
three centers, to strengthen the common services 

available by computerizing their data bases, improving
acquisition facilities in Asia and Africa, duplicating
microfiche sets, producing minibibliographies, and 
improving pronbotion. This project is financed by 
IDRC. 

1987 

41 

32 
73 
-

25 
16 
-

187 

1988 

-

39 
68 
-

28 
II 
-

146 
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ADMINISTRATION
 

Board of Trustees 

Core Resources 

Direct costs (1987 US$ in thousands). 

Proposed 
Costs Current budget budge; 

Actual Revised 
1986 1987 1988 

-Personnel ­

56 52 52 

Supplies and services 25 26 26 
Travel 99 72 72 
.quipment replacement - -

Coiti og cncy - -

Subtotal 180 150 150 

Support units - -

Total 180 150 150 

Honoraria 

Program Commentary 

The CIAT Board ofTrustees has 17 membe'-. Normal­
ly the Board holds one annual meeting. Its executive 

committee, progratm Committee, audit committee, and 
o-itOllnations committee inct at the time of the annual 

meeting, plus at various intervals throughout the year 
as deemed desirable and necessary. l)escribed in the 

table above are the costs for international and national 
travel, honoraria, per dittos, and other expenses 

directly associated with the meeting of the Board and 

its committees. 
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Office of the Director General 

Core resources 

Resources Senior staff 

Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 

Personnel 
Director 

(Positions) 
General I I I I I 

Assistant )irector I I 
Assistant to the ).G. -I I I 
Internai Auditor -
Visitors' (ffice -
Deputy Director (ichoral 2 2 2 2 2 
Dii ector of Finance 
aid Administration I I I I I 

Total 5 5 5 5 5 

Direct costs (1987 US$ in thousands). 

P'roposed
Costs Current budget budget 

Actual Revised1986 1987 1988 

Personnel 818 867 867 
Honoraria 31 17 17
Supplies and services 53 36 36 
[ravel 104 101 101 
Fquipient rcplacerient 7 6 6 
Other expenses 31 51 51 
Coitingency - 10 

Subtotal 1044 1078 1088 
Support unitsil- - 41 

price provision - - 37 

Total 10144 11)78 1166 

a e. aSOCC tiIOC M10B [oIl l %lpp i ) rti co lice oItheR lU ire ctor 

Program Commentary 

Three Division Ileads, the Assistant )irector (or 
Assistant to the Director (eneral), arid the Internal 
Auditor repoit to the Director General. The following 
three divisions make tip the organization of lCIAT 

Scientific 
and supervisory Clerical and other 

Act. Bud. Bud. Hud. Hud. Act. Bud. Bud. Bud. Bud. 
86 87 88 89 90 86 87 88 89 90 

I I I 1 I 22 2 2 2 
- - I I - - ­

- - - - - - - I I I 
3 3 3 3 3 I 1 I I I 
3 3 3 3 3 2 2 2 2 2 
2 2 2 2 32 3 3 3 3 

I 2 2 2 2 I 4 4 4 4 

10 I1 II I1 II 10 13 13 13 13 

Research Division I. This Division consists of tile 
Bean Prograi, ('assava Program, and tlit follow­
ing research support tinits: (cnetic Rcsources,Biotechnology Research, Station( )pcrations, arid 

Research Scrvices (except I)ata Services). llhis
I)ivision is hcadltd by I)CltvlI)irect, r (General. 

Research I)ivisioir II Ihis l)ivision cornprises the 
Tropical Pastures Progrim, the Rice P)rogrim, 
the Data Services Unit, tie Seed Un it, .and the 
Coordi na ting )tflicc for Train irg and Confer­
ences. Tlhc Division is headed by a )eputy 
Director Gtenerl'a. 

Jinance and Admrinristration. This Division is 

responsible for the gencral services and financial 
administration, and is headed by the )irect or ofFinance and Administration. 

T h e O ffice o f the r tten ill A u d ito r is h ead ed by a 

(eneeral Ad miii istrti yeSt.if'f ((AS) Ircnlmcr who also 

reports to the I)irector (icneral. 

Budgeted in the )fficc of' the Director (icriral are 
special resources for the international tra\slI ol direct­
ing staff of collaborating national institutions. These 
resources are used to make possible selected trips of 
such staff to CIAT for consultation purposes. 
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Administrative Support 

Core resources 

Scientific 
Resources Senior staft and supervisory Clerical aiid other 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bud. 
89 

hd. 
90 

Act. 
86 

Bud. 
87 

Bud. 
88 

Bd, 
89 

Hd. 
90 

Act. Hd. 
86 87 

Hud. 
88 

Bud. 
89 

Bud. 
90 

Personnel (Positions) 
Controlh.r 
.xecutivc Officer 

I t,'m Resoulces 

Supplic-

System" and procedures 

-

I 
-

I 

-

-

-

I 
-

1 
-

1 
10 

3 
2 

4 

6 

9 

3 
2 

4 

7 

9 

4 
2 

4 

7 

9 

4 
2 

4 

7 

9 
4 
2 

4 

7 

25 25 
11 II 
13 13 

23 23 

3 3 

25 

11 
13 

23 

3 

25 

II 
13 

23 

3 

25 

I1 
13 

23 

3 

Total I I I 1 1 25 25 26 26 26 7575 75 75 75 

I)irect costs (1987 US$ in thousands). 	 Executive Officer 
Controller

ProposedTrsrr 

('osts Current budget budget Treasurer 
Administrative l)ata Processing 

Actual Revised Miami Office 
1986 1987 1988 Spcciai Protjects Office 

Personnel 1096 1086 .1086
 
IHonoraria 54 68 68 Functions that report to the Executive Officer:
 

Supplies and services 178 198 198 
Travel 34 33 33 I' unia ReSures 
ILquipmcnt replaccment 40 18 18 Inurehasi ng; Snupplies 
()ther expenses 42 70 70 Maintcinalce 
,'ontinpcncy - - 13 Travel ()fice 

BogotA () ftcc 
Subtotal 1444 1473 1486 Sccurit' 

Support nitsa - - 55 F-ood attd I loUsitg 
Price provision - - 45 Aircralt ()perattins 

('aitnunaut Administ ration 
'Iotal! 	 1444 1473 1586 

Somc of the functions reporting to tilie Executive 
al. R Iic,,,c alhvation trom support units to ,\dii~nmfativ iSuppor. Officer also appear in self-supporting activities as they 

are designed to provide support through general
P'rogram Commentary 	 incomeo. IIowvccr, becalusc of the nature of the service 

provided, they receive inconic from ('ore and Special 
Ihc rCsponsibilitics of Administrative Support are to Project solrccs. 
provide support to all C'IAT activities in order that An IM System 36computer is sed exclusively for 
they can carry out the iescrch arid training activities fiscaland ad iii nist rat xcsipport Apprtxinately 90%
 
ofthe (Center. The section includes the miany eccssary f' i nirate appoc at ee 9i­
housekeeping and admiiistrative/fiscal units neccs­

sary to ensure that researchers have facilities to plemented.
 

operate such as: 	 CIA] opencd its own office in Miarni during 1986 in
 

order to provide better purchasing, shipping, and 
Functions directly responsible to the Director of importation services to CIAT in Colombia, as well its 
Finance and Administration: in other CIAT-operating sites. 
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GENERAL OPERATING EXPENSES
 

Core resources 

Resourccs 

Act. 
86 

Senior staff 

Bud. Bud. Bud. 
87 88 h9 

Bud. 
90 

Act. 
86 

Scientific 
and supervisory 

Bud. fod. Bud. 
87 88 89 

Personnel (Positions) 
Physical plant 
Maintc:rncc, 
Security 
Gardens 

Cleaning 

Motor pool 

Total -

Direct costs (1987 US$ in thousands). 

Costs Current midlgt 

Actual 
1986 

Rcvised 
1987 

Personnel 
Honoraria, stipcnds, 
allowances 

and 
1243 

-

1143 

-

Supplies and services 
Travel 
Equipment replaccmcnt 
Other expenses 
Gain in exchange rate 
Contingency 

!271 
25 

476 
298 
(92) 

-

833 
26 

392 
81 

(200) 
229 

Subtotal 3221 2504 

Support unitsa 
Price provision 

- -

-

'Total 3221 2504 

a. Resources allocated to ether programs. 

4 
-

I 

5 

Proposed 
budget 

1988 

1143 

-

833 
26 

392 
81 

(it) 
II 

2436 

(866) 

228 

1798 

4 
-

4 
-

4 
-

I 

5 

I 

5 

I 

5 

Clerical and other 

Bud. Act. Buo. Bud. Bud. Bud. 
90 86 87 88 89 90 

4 54 53 53 53 53 
- 41 40 40 40 40 

13 II II II II 
48 49 51 51 51 

I 45 48 50 50 50 

5 201 201 205 205 205 

Program Commentary 

The Palnira installations consist of about 20 buildings 
or complexes of buildings, including two laboratory
buildings, thic office buildings, two field laboratory
buildings, .,ccd processing and storage facilities, corn­
manications and library buildings, conference tIa­
cilities, food, ho Usi ug and recreational facilities, six 

grcenhouscs, waiIeltlSC a germplasm store, service 
building for machinery and vehicle maintenance, 
lauLry !acilitics, and water treatment. The gross area 
of buildings is 42,000 m2 of which about 50% is 
airconditiou-d. The entire complex is served by about 
37 km ol roads, 25,000 mn of circulation areas andparking spaces, and is surrounded by about 10,000 in2 

of gardens. 

Other than electricity, for which only standby and 
emergency capacity is maintained, CIAT provides all 
its own services. The Physical Plant includes resources 
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to run these services, maintain all buildings and Motor Pool is responsible for servicing, repairing, and 

grounds, and provide security. maintairino thesc vehicles and for providing bus 
services to transport personnel to and from work and 

CIAT operates a fleet of about 260 vehicles which regular services during the day and night to Cali and 

includes buses, trucks, vans, pickups, jeeps, and Palnira foi employees, training participants, and 

passenger cars from various manufacturers. The visitors. 
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SELF - SUPPORTING AND
 
INCOME - GENERATING ACTIVITIES
 

CIAT has several self-supporting activities, which are None of these activities appear separately in thismeant to break even, and several other activities which budget document, although in some cases, significantgenerate income in excess of the extra costs incurred, amounts are charged to the core budget. Examples ofActivities fall ing undei tile two groupings are as this are: the food operation, which ispartly supported
follows: by a subsidy which ischarged as a personnel cost; and 

the aircraft operation, which is f'ulded by charges toSelf-supporting Incone-generatiaig the respective individual programs' travel budgets. 
Food and housiig Farm production 
Aircraft operation ('attic herds 
Publications f1.tud Seed marketing 
Seed processing and Special project support 

conditioning 
"PROCIAT" health 

service 
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CAPITAIL REQUIREMENTS
 

The proposed capital budget of USS 1,077,000 iicludes 
US$250,000 for tiletermination of a major construe- 
tion project initiated in 1987 to upgrade the quality 
and size of the gcrmplasm storage facilities in the 
Gjenetic Research Unit building. An amount of 
US$200,000 is set aside for the completion of an 

expanded workspace (offices, clean and dirty labora­
tories, seed storage space) for the Rice Program. The 
remainder is for equipment purchases, part of which is 
to support new activities as summarized in Table Ila 
(see Annex). 
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ANNEX 

Ia. Resource Summary (Core and Special Projects) 

lb. Resource Summary (Core Only) 
Ila. 1988 Additions (Core Only) 
lib. Reduction I;, (Core Only) 

Ill. Capital Expenditures (Corc and ';pecial) 
IV. Summary of' Aothorized Senior Staff Positions (Core and Special Projects) 
V. Special Projects (Sunmary Only) 

V1. 1989 Total Budget Request: U.S. Dollar Amounts Allocated to Research and Research 
Related Activities 

VII. 1988 Total Budget Request: Positions Allocated to Research and Research Related 

Activities 
VIII. Summary of Sources and Application ol' Funds (C US$ Thousands) 

IX. Summary Financial Data 1985-1988 

X. Table of Positions and Manpower 

87 



A..TrI% I555It IA im I i.;, I , ,IAi: , 

-Ii I 27:' 
I. IVERATIIIN5 P1R0,X1,!,! 

Al ' - 5t. 'ft9\
,1.2'
9 

H. ,'.1,02 

-7,, l l# 
 .1,57+ 

19 12. 70 

9,s9.-,.5ol60 10,Y) 

I'5,5 I-,59 , h595 'l#5 
r . 4:',.... 

R I ll.lo11 I1 

l II.sI I lI4 
-.. 50 

A.5rE i n I 92 

-9"5£I 

I'l l
111.,1 l, 

;I -,.1,
75.,'Il', 9, '1 

60
'191,4slS' 

I 4 9 

I s-. .l I 
titi 

,,,I l... 
sni+..t5,. '17, 

+ 

OlimlS.Iss, 5,h1, 
t'19s,,rI 

11 51 - ,.s,,i.4 
-

i 5 
I 

16,5,1J 
1 l.4 

h , I'IS"I. 

II,0'. ,t.09,I 'l . 1 
15"t 

_.7..1sy 

i".to I 7 oi''1772 JiI] I,i2 
tllt'.Ir
Os, Il , : ti 'II 	 '1i,9li]7c: 


9 911it/7 

II A] ..... 

I t l : -1 1.1, 5h11 57 

-1.1..? 

KII 

AAI i.iT~t,,II I% I I, 
...,I "T i-i . r, I ,. 

P. 2,, c159,19 \IS lll :[ I*[1 2 


I10 
SlI' l , +II Ii t 

, 
 l 

I' d u 

9 
,; ,.,_55,,. 

155101. T, AI .i' 	 71,,101 72.PI+I;1,1 


ASS 51S79 

5. A ( R --:,1,+<5 '.. 	 244iI 
 .101 

-4I11.I.F71CI ",1.. 
 7,45 
7ss7.1s~24 S .059 .15 

1 1 	 .1 
515 .s 

88,,, .19888I IIAIp]I.~i 


IrIit II I, .ihl t", I 20',--M , II' 
.u, 1I I h Poo 

' 11II ,t I,2:t'lt. '.,i n , h 

1 21, 3, 2[1 

IA 511 lIA II, 7,I .9,11f 

'0. 5,, 150 2 14.,M0 

., '•.1 ,' 
1,1 . , rl . . 

1 I , ',7 7, i 

Y II 4is, (1,. 

1 4 3 .. 7.. .'1 

Is. __ l 

1', IA.. ,.' 
5,, 

7 , 
1. 

IA ,,s's 
Il lS;9, 1 7 

I ,'
Ills 

Wo I ,', I '.55 

I 
Ia 

7 

s,+I 
71 7 

79,1 

997lt 
,1 

1 
If 

7 9 

944 
1.41 ) 

1,72 

. , 7.,:1', 
I 

L,s 
1 ,10 
, ,1:5. 

I 

1+ 
5JH) 

.,,1_ 

I +f I I .S 1911l 7, 1, 
. . 94 1179,4 

'. 

:91 00 

.219 1.401 1 .> 

I, I] 4I71 

. 9. .. . . 
Z 2 
... l..... '1.1..... ..9 ...... .. 

l ,110,1 17 ,0 

1 147 '1)1 90 
I) 4680 

l . I II 

A ..... 

7 7% 74.,11 7 ,.101 

.IJIA,. 

1s'.s.195I1.7' ''551,15 71512171. , 4139 

2.11 4.413' I71 
,1 .45 t4.5 

2,,1,010') 1, 

............... 
u4gus 

1+91. 
1.,1t,70141 7,,S,+ 

http:tllt'.Ir


Senior ii.11) glfir SIit 

ft ttIttit 
.N.Ii) 

I h A, 
2II L IAI UR ! Ii, ,I A. I 

__Ii 88-
I 
tti1W 

9 

.2 .41) 

staf i..f M , t.... I atI I.,A 'M5 A,' t 3t1h7 

t ai 1l 4H 5151093 
....- ) ' :. ;:, .1". ',%7 

II , .'. . it I 
, 

I:,. 7 ,- 170 

i,, ,.J A, t,,ri.mc.,. .4l .1'iI..fttt I ! 1,(14 

I'Ii . Ii-4 A1I11 

55 1 ., tt t,t t 8,5 )4 
!.tI,.t I II*A It ,i. I 1 I ' l .4 

,It Il , - . 4 Y)5 

iI 1 _.)1.21 .t ' 1 ,7... _4 12 1 ) .494 11) 1 , 3 

'L."I I l'l, j~ 1. "(bl], 1./I'1 090 

I .t f ' )f1/t 799 

IN'.nA I 1!;il .H , I[X1.1!;!:1*:; ,1 7,, 75 .'25 2,425 

291~l 
2 .9 

21111.. 1 ;5671 
2 229 

.AI~lt:V , 1 i-i t ,f ttt23.49t5 1, 72 )h W .16,258 

l~lli,',(MfO ,.:t V h ( 651 580} 64? 

t.. tti. 
i't ',' .~ t= :,1 I 

, 1)9l
',' (T . ""47 

2501 2( 
109 

iS t , tAS~t(33) 

, IJ ,,)AI l Ii i l td( P 'I Ii21 ii tff'.ftittf, II 2221 11 221I2 10 

.. itt3 1,] A: itl.( t- it),121] 76 

-Wi,t Id liaf 7501 1,1000 
1~tifdIiia 574 6)301 649) 680 

11 l -d, ,tI I.d0,07 I 1l nd a a a l n 18 ll-)-did 

25 Augtiit 1987 

89 



CENTRO INTERNACIONAL DE AGRICULTURAL TROPICAL (CIAT) Table Ha 

1988 Additions 
(Core Only) 

CS in Thousand 

1987 Revised Bidget 

1. 1988 Price requirements for 

items not on this review list 
Reduction on Projected Exchange 

Rate Gain 
Adjustments in Capital 

Order of 
Priority 

Senior 
Staff 

Positions 

70 

Operations 

21,947 

878 

150 

Working 
Capital 

21 

73 

(21) 

Capital 
Items 

1,192 

47 

(219) 

Total 

23,160 

998 

150 

(240) 

2. Operations Program 

I. CIAT Cassava Scientist at IITA 1180 5 32 227 

II. Virologist for Support of all 
CIAT Programs but with emphasis

iii Cassava 2 1 190 16 25 231 

III. Additional Resources for Network 
Conference Events 3 150 12 161 

TOTAL ADDITIONS 2 1,548 95 (115) 1,528 

1988 PROPOSAL 72 23,495 116 1,077 24,688 

25 August 19R7 



Table lib
 

CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL (CIAT)
 

Reduction List
 

(Core Only)
 

1988 Proposal
 

Senior Order of
 

Staff Amount Priority Description
 

OPERATIONS PROGRAMS 

Visiting Scientists & 150 1 Reduction in 
Post Doctorals Visiting Scientists 

3 Researcli Sub-programs 545 2 To be identified 

TOTAL REDUCTIONS 695 

25 August 1987
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CENTRO INTI'F'RNACIOINAI. lii ,;RlC1:Ii11tAI. IROPICAI. (c([AT) T[ble II 

1 -,1 _I, , Idi t -!rfe ;2 
(Core and l-cu'ial) 

_Fiscal Year of l1> [wn.ditlrs 

'ota I 'ot al 
lRecomniiiilt IIons 

/Proposal -Cor 
Spe'cial 
P ctLc 

Coro 1, 
iS 1_ 

le ta l s 

I. Capital Program 

1981), Capital ProgramCon:;t rict lol 57 39 ,( 
Equiinilt & Viilcs 
(;R1 Conrt nt hi , I&quipmeint 

463 
250 

6801)
29 

205 885 
2) 

IOTAI. 1986 713 76 24 1,0O1) 

1987 Capitil P rogram
Co1nSi.rucL ioh 
EQiMaMt ,, .'ecle 
;l: tin-SLructimi & (quilpmelit 

153 
675 
250 

291 
651 
250 

18) 474 
9I8,f 
2501 

Al, 1987 1,078 1,19. 518 1,71 

CIATV PW"SRhlliAI. 

191H8 Cj)i rI'ogram
Ci; t In 
Iquipluljiit &.Vll iclis 
(.M't Cowii;iruct i i u, EqUllipi t 
Provisio it or Prtc, Cfliaulgcs 

0LCI245 
859 
250 

47 

2)0 
580 
2%..,) 

1,77 

Wi 
7i1 859 

5 

'TI Al. 1988 1,401 1 "12 1,4 

1981 CapitLa, rogra.
(olnst ruct lh 
Equipr!,it , VeinicI:; 
I'rMvAi1on Nor 'ric, chlanglW! 

572 
759 
109 

550 
6L2 

I_'. 

2! 
117 

572 
759 
i1) 

TTAL 198) 1,440 1, 01 I , 

199 ) Capital Protgram 
(C0(15 c't1C ii 

Eqipment & Vehiclos 
irovision for Price Changes 

550 

642 
174 

55) 
,4 
7/, 

55 

124 

TrTAL. 1990 1,366 I .00 1,Of,) 

IOTAL 1986-90 CAPITAL PROGAIMAS 5,998 5,702 6,9276 .225 

25 Auguc:t 1987 
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lTab h: IV 
CENTRO 1NTERNAC 10NAI. I1, A/RIt CILTIIUA "IR(INCAL KI A) 

Summarv of Authori 
(Coin ild 

:ed 
:.p 

Sen/i- Sr a11P I t 
'ial PIro .'t!; ) 

ton 

198. .198 , I ii 1987 1988 

1. OPERATIONS PROGRAM 

Re-warch 'rograms: 

lean;: -Core 
-S pec lal 

Cia ;.;ivi : -Core 
-Spec ial 

V ice: - Coro 
.- Spec ia I 

Ir/,p ica i Pastures: 
-Core 
-Special 

15 
5 
8 

5 
1 

16 
I 

1i 
8 
9 

6 
12 

17 
I 

16 
8 
9 
I 

6 

17 
I 

18 
I0 

9 
I 

7 
.2 

18 

18 
10 
10 

I 

7 

18 

Sub-Touit 1 51 58 0 6(,' 66 

Research Support: 

('let tic Resources: 
-Core 

-Special 
hIlot cwhllogy Rels rch: 

-Core 

-Spec Ia 1 
;tat Ioll O/perations 

. r i /I. 1;u Sti LuiO 
Iata Su'iVlce ; 
Agr.eclolo ical StLudles 
Seed Un it 

I 

I 

I 

I 
I 
2 

I 

I 

I 

I 

I 
I 

2 

I 

1 

I 

I 
I 

I 

3 

I 

I 
I 
2 

Sub-'Ilta 1 7 8 8 I 10 

TOTAL, RE,:L-ARCII 58 ('6 f8 714 76 

Inte trnaltional Cooperation: 

Trining ni/d Cil'erence!s,; 

-Core 

-Spec ia 
Communication & hIfo. 

-Core 

-Special 

Support" 

I 

3 

I 

33 

'I t)TAI. I' TERNATI ONAL Ctl/iEATO(IN 4 4 4 4 

Ado/i n itrat Lio : 

I/i re cor Geieral 12 
I recLors 

Administrative Support: 
-Cor 

-Sp.,cial 

.3 

I 

I 

2 

I 

I 

I 

3 

1 

3 

TI Al AlI'I I NI STRATI/N 7 7 7 7 7 

TO/TAI. IPFIATIONS:-Core 

-Special Plroj.cts 

00 
9 

69.... 

65 

12 

TT79858.... 

65 
14 

.... 

70 
15 

.... 

72 
15 

... 

25 August 1987 
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06 
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2 
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110 
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28 
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60 
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10 

I28)) 

I508 

I305 
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86 
,129' 
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CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL 

TABLE IX
 
SUMI.IARY FINANCIAI, OATA 1985-1988
 

1987 Budget
 
Actual Actual Approved Current Budget
 
1985 1986 Estimate 1988
 

Current Assets
 
Cash and Banks 2,804 5,069 3,500 4,100 4,550
 
Receivable from Donors 2,735 227 900 
 300 300
 
Receivable from Others 
 1,445 1,291 2,300 1,350 1,400
 
Inventories 2,329 1,323 454 1,145 1,012
 

Total Current Assets 9,313 7,910 7,154 6,895 7,262
 

Long-Term Accounts Receivable
 
and Other Assets --
 861 790 1,295 800 800
 

Fixed Assets
 
Buildings, Lands &
 
Constructicn in Progress 8,189 7,935
 

Research Equipment 1,462 1,544
 
Operation Equipment 4,382 4,698
 
Vehicle 3,422 3,904
 
Furniture & Office Equip. 2,546 2,359
 
Airplane 
 1,299 1,299
 

Total Fixed Assets 21,300 22,239 23,091 
 23,949 25,350
 

TOTAL ASSETS 3 1 4Z4 3939 31 .=2540.412
 

Libilities
 
Bank Debts & Overdrafts 1,017 146 787 200 200
 
Accounts Payable & Other
 
Liabilities 3,842 3,570 
 2,973 2,900 3,000
 

Accrued Salaries & Benef. 1,237 1,594 1,835 1,800 1,900
 
Advances Received from Donors 1,994 553 500
600 600 
Accounts Payable to Donors 391 655 302 300 250
 

Total Liabilities 8,481 6,518 6,497 5,700 5,950
 

Fund Balances
 
Capital Fund 21,300 22,239 23,091 23,949 25,350
 
Capital Development Fund 1,245 1,374 1,752 1,395 1,512
 
Ope-iting Fund 448 808 200 
 600 600
 

To 1. Fund 22,993 24,421 25,043 25,944 27,462
 

TOTAL LIABILITIES AND
 
FUND BALANCES 
 31.4 Z4 30939 31 540 31,644 33,412
 

25/08/87 
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LIST OF ACRONYMS
 
AND ABBREVIATIONS CITED
 

AEU Agroecological Studies Unit (CIAT) 

AGLINET Agricultural Libraries Network (United Kingdom and FAO) 

AGRINTER Sistema Interamericano de Ilnformaci6n para las Ciencias Agricolas (also known as Inter-
American Iniorniation System of Agricultural Sciences) 

AGRIS Internationa Information Svsten for the Agricultural Sciences and Technology (FAO) 

ARTES Asociaci6n Regional de Tecn6logos en Semillas (for Central America, Panama, and the 
Caribbean region) 

BCMV Bean common mosaic virus 

BGMV Bean golden mosaic virus 

BMMV Bean mild mosaic virus 

BNF Biological nitrogen fixation 

BRU Biotechnology Research Unit (CIAT) 

BTI Boyce Thompson Institute for Plant Research (USA) 

CATIE Centro Agron6mico Tropical de lnvestigaci6n y Ensefianza (for Central America, with 
headquarters in Costa Rica) 

CBB Common bacterial blight 

CCMV Colombian cassava mosaic virus 

CENARGEN Centro Nacional de Recursos Gen~ticos (Brazil) 

CETREISEM Centro de Estudos e Treinamento em Tecnologia de Sementes e Mudas (Brazil) 

CGIAR Consultative Group on International Agricultural Research (USA) 

CGPRT ESCAP Regional Co-ordination Centre for Research and Development of Coarse Grains, 
Pulses, Roots, and Tubei"Crops in the Humid Tropics of Asia and the Pacific (Indonesia) 

CIAT Centro Internacional de Agricultura Tropical (Colombia) 
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CIBC Commonwealth Institute of Biological Control (United Kingdom) 

CIDA Canadian International Development Agency (Canada) 

CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo (Mexico) 

CIP Centro Internacional de la Papa (Peri) 

CISU Communication and Information Support Unit (CIAT) 

CMD Cassava mosaic disease 

CPAC Centro de Pesquisa Agropecu iria dos Cerrados (Brazil) 

CPU Central processing unit 

CVL Central Virology Laboratory (CIAT) 

CsXV Cassava X virus 

DNA Deoxyribonucleic acid 

DRI Programa de Desarrollo Rural Integrado (Colombia) 

EEC European Economic Community (Belgium) 

ELISA Enzyme-linked immunasorbent assay 

EMBRAPA Empresa Brasileira de Pesquisa Agropecuaria (Brazil) 

EMPASC Empresa de Pesquisa Agropecufria de Santa Catarina (Brazil) 

EMR External Management Review (CIAT) 

EPR External Program Review (CIAT) 

ESCAP Economic and ;ocial Commission for Asia and the Pacific (Thailand) 

FAO Food and Agriculture Organization of the United Nations (Italy) 

FEDEARROZ Federaci6n Nacional de Arroceros (Colombia) 

FSD Frogskin disease 

GAS General Administrative Staff (CIAT) 

GENSTAT A General Statistical Program (United Kingdom) 

GLIM-3 Generalised Linear Interactive Modelling, Release 3 (United Kingdom) 

GRIN Germplasm Resources Information Network (USA) 

GRU Genetic Resources Unit (CIAT) 

IARCs International agricultural research centers 

IBPGR International Board for Plant Genetic Resources (Italy) 

IBYAN International Bean Yield and Adaptation Nursery (CIAT) 

ICA Instituto Colombiano Agropecuario (Colombia) 

1CM Integrated crop management 
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ICRISAT International Crops Research Institute for the Semi-Arid Tropics (India) 

ICRO International Ce; Research Organization 

ICTA Instituto de Ciencia y Tecnologia Agricola (Guatemala) 

IDB Inter-American Development Bank (USA) 

IDIAP Instituto dc Investigaciones Agropecuarias de PanamA 

IDMS/R Cullinet's Integrated Database Management System/Relational (USA) 

IDRC International Development Reseaich Centre (Canada) 

IFDC International Fertilizer )evelopment Center (USA) 

IITA International Institute of Tropical Agriculture (Nigeria) 

ILCA International Livcstoc.: Center for Africa (Ethiopia) 

INIFAP Insfituto Nacional de Investigac res Forestales y Agropecu~rias (Mexico) 

INIPA Instituto Nacional de Investigaciones y Promoci6n Agraria (Peru) 

IPM Integrated pest nnagement 

INTSORMIL International Sorghum and Millet Program (USA) 

IRAT Institut de Recherches Agronomiques Tropicale et de Cultives Vivridres (France) 

IRRI International Rice Research Institute (Philippines) 

IRTP International Rice Tlesting Program (Philippines) 

ISIS Interactive Simulation System (United Kingdom) 

IVITA Instituto V'etcrinario de Investigaciones Tropicales y de Altura (Perti) 

JUNAC La Junta del Acuerdo dc Cartagena (Andean Pact, Colombia) 

MINOS Modular In-core Nonlinear Optimization System (USA) 

MIRCEN UNEP/ UNESCO/ ICRO Microbiological Resource Centre (Sweden) 

MITA Mayaguez Institute of Tropical Agriculturc (Puerto Rice) 

NAG Numerical Algorithms Group (United Kingdom) 

NARS National agricultural research systems 

NVRS National Vegetable Research Station (United Kingdom) 

ORSTOM Office de la Recherche Scientifique et Technique d'Outre-Mer (France) 

PROCIANDINO Programa Cooperativo de investigaci6n Agricola para Ia Subregi6n Andina 

R ICA Red Interamcricana dc Comunicadores Agricolas (CIAT) 

RIEPT Red Internacional de Evaluaci6n de Pastos Tropicales (CIAT) (Translates as International 
Tropical Pastures Evaluation Network.) 

SADCC Southern African Development Coordination Conference 

SAS Statistical Analysis System (USA) 

103 



SDC Swiss )evclopment Cooperation 

SNICA Subsistema Nacional de lr,!foimaci6n en Cicricias Agropecu~irias (Colombia) 

STAIRS Storage and Information Retrieval System (USA) 

TAC Technical Advisory Committee of the CGIAR 

TDRI Tropical Development and Research Institute (United Kingdom) 

UNDl) United Nations )evclopment Programme (USA) 

UNEI United Nations lFnvironmental Programme 

UNESCO United Nations lidnCation, Scientific ai ld Culioral Organization 

USAIID United States Agency for Interiational )evelopment 

VM/CMS Virtual machine/conversational monitor system 
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