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Part 1 

PROGRAM PLANS AND RESOURCE REQUIREMENTS 
1992-1996 





OVERVIEW 

This operational plan is a companion 
document to CIAT's strategic plan, CIAT in 
the 1990s and Beyond: A Strategic Plan. lt 
presents, in operational terms, the program 
plans and funding requirements for the frrst 
five years of the strategic plan, that is, from 
1992 to 1996. 

The strategic plan for the 19908, which was 
developed over a two-year period, involved 
an interactive process that included 
significant input from national program 
partners. The planning exercise was based 
on comprehensive assessments of trends in 
CIAT'g environment, particularly those in 
the agricultural economics context in which 
the center operates; the agricultural research 
scene at national and regional levels; the 
international agricultural research and 
development community; and agricultural 
research per se. This analysis revealed that 
fundamental changes are taking place, to 
which CIAT must adapt if it is to continue 
providing science-based solutions to 
agricultural development problems. 

CIAT's mission is "to contribute to the 
alleviation of hunger and poverty in tropical 
developing countries by applying science to 
the generation of technology that will lead to 
lasting increases in agricultural output while 
preserving the natural resource base." This 
mission is pursued through two mutually 
interrelated approaches to the Center's 
research work in the years ahead: germplasm 
development and resource management. 

As a germplasm development center, CIAT 
will continue assuming global responsibilities 
for cassava, field beans, and tropical forage 
species in acid soils; and regional 
responsibility for rice in Latín America and 
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the Caribbean. In this area, CIAT will 
increasingly emphasize strategic research, 
while at the same time assistlng national and 
regional research partners to assume major 
responsibilities Cor applied and adaptive 
research. 

As an ecoregional center, CIAT will assume 
responsibility ror selected, important 
agroecosystems in Latín America. In close 
collaboration with other international, 
regional, and national institutions, CIAT 
proposes to develop integrated technology 
options for these agroecosystems from two 
different perspectives: (1) a macroscopic 
perspective that takes into consideration 
socioeconomic data, alternative land use 
pattems, and policy considerations; and (2) a 
microscopic perspective, focusing on 
soillplant, plant/plant, and plant/animal 
interrelationships, and on how furmers 
manage these relationshíps. In its role as an 
ecoregional center, CIAT will seek to 
provide an intemational platform for 
participating institutions to develop a 
common research agenda in which the 
various participants can contribute according 
to their particular comparative advantages. 

The aboye strategies are more fully defined 
in the strategic plan for the 19905 from a 
long-term perspective. The strategic plan 
also presents the objectives, outputs, 
expected impact, and assumptions for each 
programo More specific short-terrn 
objectives and outputs are described Cor each 
program in the respective chapters of this 
reporto 

Chapter 1, which follows, summarizes the 
center's strategies, its operational mandate, 
and the relatíve allocation of resoueces. 





Chapter 1 

CENfERWIDE STRATEGIES AND OPERATIONAL MANDATE 

Germplasm development researeh aims at (1) 
cllaracterizing and broadening the genetic 
base oC selected cornmodities and (2) 
understanding the gene-governed mecllanisms 
that determine plant adaptation and 
productivity in major production areas, 
including the tropical American eeosystems 
that were selected Cor intensive 
agroecological research. The goal is 10 
develop the potential of germplasm resources 
for increasing theit output and effieiency for 
using inputs. The germplasm development 
thrust will require feedback on germplasm 
performance and needs, particularly in 
multispecies systerns. Germplasm 
development programs will benefit from 
integrated knowledge oC the production 
environment, a systems rocus, and prototype 
experience for use in other production 
environments. 

Resouree management research rocuses on 
(1) important tropical American 
agroecosystems that are threatened by 
increasingly intensive land use or natural 
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resource degradation and (2) those that may 
have potential fur relieving such pressures. 
The aim is 10 understand the basic processes 
operating within agroecosysterns in order to 
make agricultura! production more 
sustainable. In its strategic plan, CIAT 
indicated the need 10 access expertise and 
cornmodity-lbcused agroecologica1 
knowledge built up at CIAT over the last 
twenty years. In the course of investigating 
technological options in the targeted 
etosystems, resource management 
researchers will require guidance on CIAT' s 
germplasm s1Ocks, as well as those developed 
by CIAT's sister centers. 

l'his integrated approach is pursued within a 
framework of interinstitutional cooperation 
aimed at enhancing complementarity and 
increasing cost-effectiveness of research at 
the national, regional, and international 
Ievels. 

Box 1 shows the operational mandate that 
will govern CIAT's activities in the 1990s. 



Box 1. Operational Mandate ror the 1990s 

CIA T will contribute 10 technology development that willlead 10 long-term 
improvement in productivity of agricultura! resources; 10 the development of 
innovative, more cost-effective agricultura! research approaches and methods; 
lo the strengtheníng of agricultura! research institutions in partícipating 
countries; and 10 the development of interinstitutionallinkages. To that end, 
ClAT'! activíties center around the following three areas: 

Gennplasm development research 

Beans: globa! responsibility for cornmon beans, including a secondary 
emphasis on soap beans. 

Cassava: globa! responsibility; in Africa, through and in coordinatíon with 
lITA. 

Rice: regional responsibility for Latin America and the Caribbean in 
coordination with IRRI. 

Tropicallorages: global responsibility in relation 10 aeid, infertile Boíls found 
between sea level and 1800 m.a.s.!.; in Africa, through and in coordination 
with ILeA. 

Furthermore, CIAT assumes a secondary responsibility for soybeans (in 
coordination with lITA) and sorghum (in coordination with ICRISA T), and is 
limited to the development of these crops as components in erop production 
systems for the acid, infertíle soíl environments, particularly in the savanna 
agroecosystem. 

Resource management research in tropical America 

Land use rescarch, emphasizing land use strategies and policy alternatives. 

Agroecos ystems-oriented research in: 

Oeared lores! margins. 

Hillsides with moderately acid, low-fertility soíls, with particular 
emphasis on the mid-altitudes. 

Savannas with aeid Boíls. 

Institutional development 

Support activities at national and regionallevels. 
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Germplasm Development and 
Resource Management: An 
Integrated Approach 

The pursuit of sustaínable agricultural 
development, combiníng lasting inereases in 
agricultural output wilh envíronmental 
preservation, requíres reconeiling Ihe érueial 
trade-off between agricultural production and 
conservation of Ihe natural resource base. In 
order to accomplish i18 mission, CIAT 
focuses on generating adoptable land use 
management praetices Ihat address trade-offs 
in a dual approaeh: germplasm development 
and resource management. 

These two spheres of activity complement 
each olher by independentIy and jointly 
contributing to Ihree interrelated efforts. 
These efforts are being pursued in Ihe 
development of CIA T's technological 
contribution to sustainable agriculture. They 
are (a) foeusing on soeioeconomic incentives, 
(b) efficíently using external inputs, and (e) 
developing environmental management 
teehniques. 

(a) The socioeconomic incentives approach 
deals wilh agriculture-related policies, 
land use strategíes, and seetoral 
development plans affectíng land use 
patterns aeross Ihe landseape, as well as 
influeneing farmers' decision making on 
choice oC erops, resource allocation, and 
management techniques. 

(b) The efficienr use 01 exrernal inpurs in Ihe 
production preces s seeks rnaximum 
efficieney in Ihe utilization of available 
resources. Innovations will be based on 
understanding bolh gene-governed plant 
responses lo external variables (abioticl 
biotie) and ecologícal processes Iinking 
biotie and abiotie system eomponents. 
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(e) The environmental management 
approaeh will foeus on Ihe effects of 
crop/soil and crop/erop interactions on 
soil structurelerosion and Iheir effect on 
soil stability and hydrology. Integrated 
crop and pest management will be 
important complementary strategies. 

This dynarnic interaction between Ihe two 
spheres oC activity will be refleeted in 
organizational areas Ihat are linked not only 
by Ihe exchange oC material! and information 
but also by joint research activities. The 
essential flows are as foIlows: 

* 

* 

* 

* 

The Land Use Prograrn provides 
agroecological and socioeconomie 
informatíon Ihat Is relevant for Ihe 
commodities. 

The Agroecosystems Prograrns provide a 
systems perspective and a systems 
understanding Ihat a1low Ihe Germplasm 
Development Prograrns to focus Iheir 
technology efforts. 

The Germplasm. Development Prograrns 
provide Ihe Land Use Prograrn wilh 
commodity-specifie informatíon Ihat 
allows for Ihe development of a1temative 
land use scenarios and analysis oC Ihe 
effect oC poliey changes. 

The Germplasm Development Prograrns 
provide Ihe Agroecosystems Prograrns 
wilh informadon on feasibility oC 
technical change for specific 
commoditíes in the relevant ecosystems, 
and tested components. 

Box 2 further specifies the natufe and types 
of Iinkages Ihat will join Ihe two principal 
spheres of activity. 



Box 2. Unkages between Germplasm Oevelopment Programs (GOP) and Resource Management Research 
Programs (RMRP). 

Inputs provlded by RMRP to Jolnt actlvltles belWeen GDP Inputs from GOP to RMRP Inter-program monitorlng & 
GDP &RMRP evaluation 

LandU ... ~denllfication & d.sctlpilon 01 -Identifica.tion & prioritization of ·B1ophyslcal & _Ioecanornic ·Inforrnetion on evolulion al sr ..... 
Prograrn principal erop acooystoms. biophysical & maoroeconomio parameters far defining major sown ta give:n crop, productrvity 

·oata Ior """, •• 100 etiernale constraints. growing reglan$. of crops. as well In selected areo, & market 
stralegl •• favoring diflerent as th.lr major comparatlve supply/demand. 
growloo .r •••. ..identific.ation of representatlve regional e.ctvantag ... 

-Agroeco1oglcal d.ta Ihat will screening sites. -Inform.tIon 10 ...... relevan"" 
porm!t extrapol.!lon 01 ",""areh -T olerance ranges ot cuHiva.rs. DI soto 01 charaoteristlos n.odod 
resulta. -Genotype x envlronment In alternativo & potential 

·Detetmlnatlon DI demand In Inter.ctlon In relallon 10 .Qop-b .... d 'armloo "VOtoms productlon ....... & systems. 
diflerent merkets. ecooystem analysl •• Information. 

·Charaeterization 8< quantifleatlon 
DI physlcal, social, & economlc ·Analysls of commodity pollcy 
IndlcalOrs. Implications & requlremenls, e.g., 

lor IPM In rIOe. 

·AoS.S$menl DI Impllcations DI new 
planl typo. Ior land use pattems. 

Agroecosystoms ·ldentillceHon DI crop- & ·Oeslgn 01 plan! Ideotypes. ·Aclapled gerrnplum & _ated ·Evaluetion of re.ulls. 
i 

Programo: ecosystem· opecific constralnt. & managemenl teehnologle •• 
deslrable tretis. -Oevelopmont 01 crop/soll ·Evaluation ollmpact 01 leehnleal 

• HllIsldes -p.rtIoIpalory ...... reh 1echnlques slmulatlon model. ~Iormallon on pOI.nHaI of crop· ehange wllhln commodlty on rest 
• Forest al !he mloro-socíoecanomle levol spaclfle teehnologl ••• ot systern. 

Marglns lo Identify larmer promeo, ·Oaslgn, development, & validatlon 
* Savannu produClicn practlces & oystems, 01 prototyp. production system. .f'hyslologlcal parameter. ·Technlcal, social, & ecanomic 

& sultable _nology oplions. Including spaclflc crop under Indicating flexible pointa for Informalion for !he deslgn 01 
·Soclcaconomic analyse. al oonsideration & crop·spec:lfic management. Itsttor lechnology components. 
speelfio crops. leehnology component •. 

·Envllonmental IImlts 01 principal ·Test .11 ••. 
productlon 818$S, as well as ·Assessment of rolo 01 given crop 
potentlal input IIm"ations. in critical nulrlenl cycling & ·Te.llnstitutional & individual 
.$pecllle Indlcetors DI componen! sustainablllty fa""lo. oollaborators. 
campetition & nutrlen! cycllng. 

-Needs & oppor1un~1es for ·Deslgn olon.farm .velualion 
gormpl.sm development & actlvlties. 
profile 01 needed cultlvars. 



Resource Requirements, 
Allocations, and Program Plans 

Detailed information on tite proposed 
a110cation of resources is provided in Chapter 
8, Summary and Analysis of Resource 
Requirements. Figure 1 compares tite 
proposed resource aIlocations for tite 1992-
1996 perlod witlt tite resource a110cation 
patterns in 1991. 

It can be seen tltat tite trends confirm tltose 
outlined in ClArs strategic plan in tite 
19908. Noticeable is a considerable shift oí 
resource aIlocation to resource conservation 
and management, reflecting tite fact tltat a 
large ponion of tltis new research effon is 
directly related to tite activities subsumed 
under tltis category. The largest shift will 
take place in 1992 when CIAT proposes lO 

launch tite Resource Management Research 

Program. By 1996 tltis activity wHl claim 
25 % of tite resources. Crop productivity 
research will diminish in relative terms as 
CIAT emphasizes strategic research in 
germplasm development. Research on 
human linkages (e.g., analysis of nutrition, 
sociocultural organization, understanding tite 
gender issues) will increase slightly over 
time, as will socioeconomic and policy 
research in tite area of resource management. 
The relative decrease in institution building 
and networking is largely due to a qualitative 
change in tite relationship envisaged between 
national programs and CIAT. Now tltat 
significant corps oí trained specialists are 
available in national programs, training in 
production and production-related subjects 
can be carried out at tite country leve!. 
Traditional institution-building activities will 
gi ve way to interinstitutional research 
endeavors based on individual comparative 
advantages. 

Figur~ 1. Aflocation of resources: 1991 (actua!), 1992-1996 
(proposed). 
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The presentation of program plans and 
associated resource requirements follows !he 
organizational pattem !hat CIA T proposes to 
implement during !he planning período The 
two research Ihrusts-germplasm development 
and resource management--are presented 
first. Allhough!he Tropical Forages 
Program (formerly Ihe Tropical Pastures 
Program) appears wilh the olher C9mmodity 
programs in the Germplasm Development 
Division, organizationally it will be assigned 
10 the Resource Management Research 
Division. Once Ihe Tropical Forages 
Program has finished a series oC 
medium-term research undertakings integral 
10 the new Resource Management Research 
Division, Ihe Program will organizationally 
join the olher commodity programs in Ihe 
Germplasm Development Division, probably 
at Ihe end oC the planning period, Le., 1996. 
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Following !he presentation of the two 
research divisions, Ihe plans and resource 
requirements of research support and 
administration are discussed. This is 
followed by a separate section on capital 
requirements. 

AH resource requirements are stated in terms 
of core and complementary resources. Core 
resources are defined as those that are 
considered 10 constitute Ihe minimal 
resources necessary to achieve the stated 
objectives. Complementary rescurces are 
Ihose considered directly and highly relevant 
10 Ihe core effort, Le., resources that will 
significantly accelerate progress toward 
achieving the objectives and/or permit the 
center to cover aspects oi problem selting 
that are relevant but not sufficiently covered 
by core resources. 



Chapter 2 

GERMPLASM DEVELOPMENT DIVISION 

Strategic research on the commodities in 
CIAT's mandate will focus on plant 
improvement over the next decade. Research 
during the 1970s and 1980s, conducted in 
collaboration with national programs, mostly 
at the applied level, has been effective in 
developing an excellent base from which to 
direct CIAT's germplasm improvement 
activities toward strategic research for the 
199Os. CIAT's move into strategic 
germplasm research has been facilitated by 
the evolution in national programs over the 
last twenty years. The programs have 
strengthened their ability to conduct research 
directly related to their natíonal needs. 
Regional research cooperation on the 
commodities has aIro been established, 
providing opportunities for horizontal 
coIlaboration in Asia and Latin America; and 
in Africa, with the International Institute of 
Tropical Agriculture (lITA), fur cassava. 

The commodíty programs' mode of operation 
in the Germplasm Development Division is 
similar for all the programs, allowíng for 
some economies of scale, partícularly wíth 
respect to research support from the 
Germplasm Resources Unít (GRU), the 
Virology Research Unit (VRU), and the 
Biotechnology Research Unít (BRU). 
Centralized support facilitates the commodity 
programs' strategic research, particularly 
when exploiting modern biotechnology 
during the next decade. 

The bases for each commodity program are 
the germplasm resources maintained by the 
GRU (except for rice, the collection of which 
is maíntained al the International Rice 
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Research Institute [IRRI]). Program research 
aims at genetic solutíons for biotíc and 
abiotic constraints, thereby increasing 
productivíty. Yield potentíal will a1so be 
investigated. In all such research, modero 
biotechnology and plant physiology will play 
an important role. 

The Germplasm Development Divísion will 
maintain very c10se research Iinkages with 
resource management research at CIAT, 
partícularly through technology components 
that will províde the driving force for work 
in selected ecosystems. The research 
conducted by the commodity programs will 
have direct relevance to the resource 
management programs in that the technology 
developed by the former influences the 
ecological balance between the crop and its 
environment, thereby ensuring sustainable 
production in the longer termo 

The philosophy of the commodity programs 
remains centered on the development oí 
germplasm-based technology that is input-use 
efficient and adapted to less fertile conditions 
in tropical and subtropical developing 
countries. In general, CIAT's commodíties 
are no! widely grown on highly fertile soils, 
except for irrigated rice; but even there, 
input-use efficiency is becoming a critical 
issue in terms of sustainable production 
systems. The central theme of input-use 
efficiency within the context of less favorable 
production environments continues 10 be 
emphasized by CIAT. This particular 
philosophy is critical with respect lo the 
complementarity of resource management 
and commodity research. 



This operational plan describes CIAT's 
work. As a center Ihat folJows Ihe 
ecoregional concept, CIAT has also hosted 
regional programs from olher centers in Ihe 
Consultative Group on International 
Agricultural Research (CGIAR) and similar 
organizations. These hosted programs, while 
having a more general mandate in accord 
wilh Iheir own institutiona[ strategies, 
contrihute to CIAT's work through 
technologies focused on areas where Ihis 
eenter has particular interes!. The Centro 
Internacional de Mejoramiento de Maíz y 
Trigo (CIMMYT), along wilh its regional 
Andean program, has major responsibility for 
deve[oping maize for acid soils. The 
InternationaI Sorghum and Millet Program 
(INTSORMIL), anolher hosted program, has 
had a successful record of sorghum research 
for acid soíls. CIA T a[so hosts regional 
coordination activities of Ihe International 
Board for Plant Genetic Resources (IBPGR) 
for Soulh America and activities of Ihe 
International Fertilizer Development Center 
(IFDC). In Ihis way, Ihese centers and 
olhers can contribute to Ihe objectives of an 
ecoregional approach as embodied in CIAT's 
strategic plan. 

The following operational p[ans describe Ihe 
research activities to be conducted by Ihe 
four cornmodity programs over a periad of 
five years, beginning in 1992. Each program 
describes its strategies and objectives, 
reflecting CIAT's strategie plan for the 
1990s. This is folIowed by a synthesis of 
activities to be conducted in response 10 Ihe 
basic slrategies and objectives. The linkages 
10 be established between Ihe Germplasm 
Development and Resource Management 
Research Divisions are c1arified. In addition, 
Iinkages 10 advanced research ínstitutions in 
developed and developing countries are 
diseussed, particularly comp[ementary 
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activities in soybean and sorghum research 
for Ihe acid-soil savanna ecosystems in 
tropical and subtropical Latin America. 

Bean Program 

Goal 

To make a lasting inerease in foad 
availability and incomes of Ihe poor by 
improving bean produeti vity through 
technology developed in collaboration wilh 
national institutions. 

Strategies 

Strategic researeh will inerease as national 
programs' capacity for adaptive research 
grows. The focus will be on genetic 
improvement and erop managemenl researeh 
10 meel Ihe needs of resource-poor farmers. 
Advances in molecular biology will be 
exploited to solve praetical problems of 
genetic improvement. Germplasm 
enhancement will be emphasized lo achieve 
major strategic breaklhroughs and lo provide 
parental materials fur national program 
breeding. In Ihe interim, CIAT's breeding of 
advanced Iines wiIl be phased out. Grealer 
attention will also be given 10 raising yield 
potential and overcoming edaphic stresses. 

The new CIAT HilIsides Program will 
assume prime responsibility for crop 
management research in bean-based systems 
in Ihe Andean and Central Andean regions. 
Finally, as nalional capacity develops, CIAT 
will gradually reduce its training and 
institutional development activities, allhough 
Africa will continue 10 receive priority 
attention. 



Objectives and Activities 

The program has five broad objectives, each 
of which is discussed wim its corresponding 
activitíes and expected outcomes. 

Objective 1. Exploit advanced biological 
memods to utilíze bean genetíc resources 
better 

Rapíd advances in molecular bíology offer 
substantial opportunities for applying novel 
memods fur me more efficient identification 
and transfer of useful genes, bom wimin 
cornmon beans and from related species. 
Advanced laboratories, mostly in 
industrialized countries, are primarily 
engaged in basic research mat constitutes me 
foundation of mese new memods. 

CIAT will interact wim mese laboratoríes 
mrough me formation of a network of 
advanced research on beans. The network 
will direct researchers lo utilize beans as a 
model system and devote attention to priority 
bean problems. 

CIAT's Biotechnology Research Unít (BRU) 
will play a key role in bringing advances in 
basic science to CIAT, and at me same time 
conduct strategic research to develop new 
memods. The Bean Program will apply 
mese memods to solve priority problems mat 
limil bean productivity and will assist in meír 
adaptation for bean improvement. 

The application of molecular techníques is 
intímately linked to a strong commítmenl lo 
field breeding. Classical breedíng is 
essentíal nOI only for ídentifying desired 
characters and understanding meir genetíc 
control but also foc me agronomic 
evaluation of new variability. Thus field 
activíties roe germplasm enhaneement will 
focus more on character improverr..ent and 
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much less on cultivar improvement, which 
will increasingly become a responsibility of 
me national programs. 

Activity 1. Characterize patterns of genetic 
variabílity in beans mrough me use of 
molecular markers, field evaluations, and 
inheritance studies 

Emphasis will be placed on, first, primary 
gene pools oC cultivated Phaseolus vulgaris; 
second, wild ancestors of P. vulgaris; and 
mird, cultivated relatives (P. acutifolium. P. 
cocclneus, P. lunatus, and P. polyanthus). 

The Bean Program will be primaríly 
responsible fur germplasm evaluation; me 
BRU, fur memods development; and me 
GRU, for acquisition of germplasrn and its 
conservation, inc1uding me development of 
improved conservation memods. This 
ongoing activity wíll continue at a high leve! 
until me mid-1990s, when it will be scaled 
down. 

Activity 2. Develop a saturated bean 
geno me map in collaboration wim advanced 
research laboratoríes and me BR U 

The program will focus on me use of probes 
to tag genes associated wim desíred traits. 
This will assist in pyramiding multiple 
characters. Probes will be developed bom 
fur use by national program breeders and for 
internal applications. This activity will 
inerease during me early 19908. 

Activity 3. Adapt regeneratíon and 
transformation systems to solve priority bean 
problems 

By me mid-1990s, protocols developed in 
advanced laboratories and by me BRU should 
be ready Cor application by me programo 
Priorities inelude refining and applying 



regeneration and transformation systems; 
isolating and transferring desired genes no! 
easíly introgressed through classical 
techniques; and achieving stable gene 
express ion in the progeny of transgenic 
plan!s. Known traits that are candidates for 
transfer inelude resistance or tolerance of 
Ascochyta (from P. polyanthus); drought (P. 
acutifolius); leafhopper (P. lunarus); and 
bean fly (P. coccineus). 

Objective 2. Reduce losses to diseases and 
pests 

Improved genetic resistance to major diseases 
and pests ls key to an integrated approach to 
sustainable management of diseases and pests 
of economic importance. Both molecular 
biology lools and conventional field work 
will be used to identify, understand, and 
exploit desirable disease and pest resislance 
mechanisms, as well as to understand 
pathogen and pes! diversity as it interacts 
with host resistance in beans. The VRU will 
eontinue 10 provide needed support on viral 
pathogens.. 

Activity 1. Broaden the genetic base of 
resístance 

Because many biotic stresses are highly 
variable and resistance to sorne diseases and 
pe!ts is not avaílable, the ídentification of 
new and additional resistance sourees and 
their transfer to useful backgrounds are 
urgently needed. 

Activity 2. Improve understanding of 
pathogenic and pest variability, íncluding ¡ts 
eoevolution with beans 

Such an understanding will permit more 
effective deployment oí resistance genes to 
improve sustainability. Inereased knowledge 
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of the biology of major diseases and pests in 
Africa is a high priority. 

Activity 3. Contribute to the development of 
integrated control strategíes 

The growing abuse of pesticides by small 
farmers throughout tropical America and 
even in sorne cases in Africa is becoming an 
ever more serious economic and 
environmental problem. The program will 
develop, together with national programs, 
sustainable integrated management strategies 
that complement gene tic resistance and 
reduce pesticíde use. 

Objedive 3. Increase yield potential 

Increased bean yield potential in the absence 
of stress is essential to maíntain 
competitiveness in Brazil and Mexico, which 
together account for over one-third of the 
world's bean consumption. The yield 
potential for beans has not yet increased as 
much as for other more intensively 
researched crops. 

Activity 1. Identify yield-rnaximizing optima 
for physiological traits, including nitro gen 
partitioning, canopy morphology, and 
photoperiod and temperature adaptation 

Activity 2. Exploit genetic variation across 
gene pools while breaking undesirable 
linkages. By 1995, molecular biology 
techniques may be utílized 

Activity 3. Extend maturity of bush beans to 
inerease biomass, and then improve harvest 
index and plant architecture 

Activity 4. Modify growth habits of 
preferred large-seeded grain types, and at the 



same time extend the range of adaptation of 
climbing beans 

Objective 4. Improve adaptation to edaphic 
stresses 

Soil fertility is declining in a high proportion 
of bean-based crop systems because of the 
crop's expansion onto marginal lands, 
shortened fallow periods, soíl eros ion, and, 
especially in Africa, high costs or Iimited 
availability of inorganic and organic 
fertilizers. Improved biological nitrogen 
fixation (BNF)-the 10p priority--can make an 
important contribution to more sustainable 
agricultural systems. 

The program's strategy foeuses on increasing 
the efficiency of nutrient and water utilization 
by the bean plant, taking into aecount the 
fact thal many farmers will fmd it 
economical1y advantageous 10 amend their 
soils. 

Efforts in abiotie researeh will be increased 
over this periodo The synergistic interaclion 
between the program' s expertise in plant 
nutrition and BNF and that of CIAT'a 
Resouree Management Division in Boils and 
nutrient cycling will be critical to the 
program's success. 

Activity 1. Improve BNF in beans 

Trails in bean genotypes associated with 
improved BNF will be identified and 
eombined in suitable backgrounds. 
Inheritance studies will be conducted to 
choose efficient breeding methods, and 
screening methods will be developed. 

Rhizobium phaseoli germplasm will be 
collected and characterized. Broadly 
adapted, compelitíve, and effective R. 
phaseoli strains wiII be selected. As R. 
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phaseoli traits that contribute 10 
competitiveness and effectiveness are 
identified, they may be combined in a 
program of genetic improvemenl. 

Activity 2. Improve adaptation 10 water 
stress, phosphorus deficiency, and aluminum 
toxicity 

Genetic variation for these characters will be 
evaluated and the physíological lrailS 
involved will be studied. Sereeníng methods 
and optimal breeding strategies will be 
developed. Desired trailS will be combined 
in useful backgrounds and made available 10 
national breeding programs. The erfeet of 
vesicular-arbuscular mycorrhizae (V AM) on 
phosphorus nutrition will be assessed. 

Objective 5. Strengthen national capacity 10 

improve bean productivity 

National research and extension institutions 
are the key actor s in improving bean 
productivity. Progress in thís respect 
depends principally on natíonaJ efforts. 

Many national programs have trained a 
mínimal cadre of bean researchers wíth 
CIAT's assístanee. Moreover, their 
efficíency has increased through theif 
participation in regional networks established 
by CIAT ín the Andean region, Central 
America, eastern and southern Afríea, and 
the African Great Lakes Regíon. 

The strategy ror the 1990s must build on 
progress a1ready achieved by the national 
programs and regional networks. As these 
institutions strengthen, the nalure oC CIAT's 
input will change, and ilS overall efforts will 
decrease. 

Activíty l. Facilitate stronger Iinks among 
national research institutions, extension 



agencies, universities, nongovernmental 
organizations, and the seed sector 

Improved productivity at the farro level 
requires that research be artículated with 
other activities. The Institutional 
Development Support Program (IDSP) and 
the Bean Program wilI encourage the 
strengthenlng of these linkages at the national 
leve!. National and regional institutions will 
be assisted to become self-sufficient in 
training on-farro researchers, technicians, and 
extension workers. 

Activity 2. Foster more autonomous 
operation of regional networks 

These networks provide national programs 
with the opportunity for joint planning and 
Implernentation of research, training, and 
germplasm and information exchange. They 
a1so eneourage the sharing of responsibilities 
among national programs and effective 
taPping of regional expertise. ClAT's 
coordinatlng role wiII gradually decrease so 
that, by the end of the decade, the Bean 
Program will be a peer member rather than 
the coordinating hub of the networks. 

Activity 3. Provide specialized training fur 
mid·career bean scientists. 

Strategic Priority: Africa 

AIthough Ladn America remains the world's 
largest producer and consumer of beans, it 
Is in the highlands oí eastern and southern 
Africa tha! beans make their greates! 
contribution to nutrition. Despite the faet 
that demand for beans is growing fastest in 
that area, growth in production Is drastically 
lagglng. Consequently, a major effur! Is 
being undertaken lo improve bean 
productivity in Africa. 
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Strategic research al CIAT headquarters in 
Colombia contributes directly to overcoming 
worldwide disease problerns, improving 
BNF, eoping with edaphic stresses, and 
inereasing yields. Nonetheless, strategíc 
research is also required te address major 
regional constraints in Africa, including, for 
example, the dífferent species of bean flies, 
scab, and local strains of bean common 
mosaie virus (BCMV) and halo blight. 
Fertility maintenance in African cropping 
systems also poses unique challenges. 

In addition te this strategic research, CIAT is 
utilizing complementary resources to 
strengthen regional institutions, train national 
scientists, and assist in applied research. 
Emphasis is placed on fostering regional 
networks to maximize eoordination and 
mutual assistance among national programs 
facing common problems. Although training 
is oriented toward research scientists, 
on-farm research capacity is encouraged, and 
research/transfer Iinkages are reinforced. 

Although core staff would be concentrated at 
one ¡ocation, these complementary activides 
would be decentralized in accordance with 
nalional program needs. Complementary 
activities in crop systems research, 
socioeconomies, and training would be 
undertaken in c10se collaboration with other 
CGIAR entities in the regian. 

Resource Allocation and Requirements 

The expeeted evolution of resource utilizatian 
in the Bean Program ducing 1992-1996, 
expressed in terms of • activities· as defined 
by the CGIAR (see Appendix), appears in 
Table 1. Table 2 shows the Senior Staff 
positíons scheduled fur executing the Bean 
Program'g operational plan during the sarne 
pedod. 



Table 1. Sean Programo Resource utilization by actívities for tne years 1992,1994 and 1996 (percent 

sIlare). • 

b 
Activlties 

1. Ruource eons«Vation and managemeot 

3. Germplasm COfUl9fVatlon aod evaluation 2.0 2.0 2.0 3.0 4.0 4.0 

6. Solls. cooservation and management 1.5 1.5 3.0 2.0 4.0 2.0 

11. Crop productlvily research 

1. Germplasm improvement 

a. VarietaJ development 0,5 6,0 9.0 0.5 0.5 5.0 6.0 0,5 0.5 4,0 3.0 0.5 

b. Germplssm enhacement 0.5 5.0 6.0 0,5 0.5 6,0 11.0 0.5 0.5 10,0 16,0 0.5 

2. Crop syst:ems 1.0 1.0 0,5 0,5 

3. Plan! protection 5.0 11,0 6.0 9.0 6,0 8,0 

4. Plant nutfition 2.0 5,0 3.0 6.0 5,0 6.0 

5. SHd téchnológy and proouctlon 2.0 1.0 2,0 1.0 

VIII. Socioeconomic and poIicy teseatch 

1, Economlc and aociaj anajysie at micro level 2.0 2.0 2.0 1.0 1,0 1.0 

2. Market analyais 1,0 1.0 0.5 0.5 0.5 0.5 

4. Aeseareh on impact 1.0 2.0 0.5 2.5 1.0 1.0 

Ix:. Inotitudon building and notwoodng 

1. Traíning 7.0 6.0 7.0 5.0 5.0 4.0 

3. Oocumentation and disseminatíon oí 

informatíon 2.0 2,0 2.0 2.0 2.0 2.0 

5. Strengthening nallanal research systems 3.0, 3,0 3.0 2.0 2.0, 2.0 

6. Networks 3.0 3.0 1.0 2,0 1.0 

a. SSA,. Sub-Saharan Africa.: lAIC = LaHo- America and Caóbbean; WANA .. West; Asia and North Africa. 

b. Numbers relor 10 CGIAR's definitlonaof -activitles· ($00 Appendlx). 
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Table 2. 8ean Programo Revised budget for 1991 and projected budgets for core activilies for 
1992-1996 (SYs = Senior Staff years; constant 1991 US$'OOO). 

Stafl Posítíon 

Headquarters 

Offies of Loadar 1 297 1 297 1 297 1 297 297 297 

Brseding (Black-ooeded) 1 228 1 228 

8reedlog (Smal!, colorad) 27. 1 27. 
Broedlng (Larg&-ooooed) 1 199 199 

Germplasm enhancement (Andean Regioo) 1 233 233 233 233 

Germpfasffi enhancement (Me80ametica) 1 234 t 234 1 234 234 

Genetícs 1 234 234 1 234 1 234 

Applied bjotechno1ogy - 1 134 

Pathó!ogy 1 241 241 1 241 1 241 241 241 

EntOO1ology 189 1 18. 1 189 189 1 189 1 189 

Microblology 1 152 152 1 152 152 152 152 

Plant nutritíon 164 1 164 164 164 164 164 

Physlology ISS 1 189 1 189 1 189 1 189 189 

Cropp¡ng systems 1 150 

Agronomy (intarnationat rrlsls) 1 244 1 244 244 244 244 1 2 •• 

Economlca 1 163 163 1 163 1 163 120 0.5 120 

Outposted 

Atoca - Pan-Afdean coordination 1 252 252 252 252 252 1 252 

Africa - Getmplasm impmvoment 1 252 1 252 252 1 252 252 t 252 

Africa - Plan! protection 252 252 1 252 252 252 252 

Afrjca Fertility management 1 251 1 251 1 251 251 251 251 

Afrlca ~ Cropping systems 1 215 

Africa - Economics. 1 215 

Atrica - Social $Cicnoo 215 

Central America - Regional coordination t 318 1 318 

Central Americe - Germplasm 318 318 318 318 

Southom Cooe - Regional coordinatloo 1 184 1114 t 18' ·1 184 

AndQan Regian - Regional coordinatloo 1 254 
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Description oC Senior StafC Positions 

Office 01 Leader. Provides overall guidance 
and coordination in design of 
interdisciplinary, interinstitutional research 
and training; princípaJly responsible for 
developing and implementing strategies for 
research and institutional strengthening, and 
roe coordinating activities with national 
programs and other CIAT organizational 
units. 

Breeding (black-seeded). Develops advanced 
lines and populations in small-sceded black 
bush beans; assists national program breeding 
in southern Brazil, Central America, and 
coastal Mexico. Priority on overcoming 
major production constraints in these regions, 
including bean golden mosaic virus, bacterial 
blight, and web blight. 

Breeding (small. colored). Develops 
advanced breeding lines and populations in 
colored, small-seeded bush beans; assists 
national program breeding in central Mexico, 
northeast Brazil, and West Asia-North 
Africa. Priority on overcoming major 
production constraints in these regions, 
including anthracnose, angular leaf spot, and 
water deficits. 

Breeding (large-seeded). Develops advanced 
breeding lines and populations in colored, 
large-seeded bush and c1imbing beans; assists 
national program breeding in the Andean 
regíon and sub-Saharan Africa. Priority on 
overcoming major production constraints in 
these regions, includíng halo blight, BCMV, 
and Ascochyta. 

Germplasm enhancement (Andean regíon). 
Develops methods and parental material s for 
use by national breeders, principally in 
Africa and the Andean regíon, with emphasis 
on adaptation and yield, especially in 
climbers, BNF, tolerance to low-fertility 
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soils, and resistance to subtropical diseases 
and pests. Conducts genetic studies to design 
breeding strategies, introduces useful traits 
from other gene pools. and obtains hígh 
expression of desírable characters from 
within a gene pool. 

Germplasm enhancement (Mesoamerica). 
Develops breedíng methods and parental 
material s for use by national breeders, 
principally in Central America, Brazil, 
Mexico, and Africa, with emphasis on yield 
and architecture, tolerance 10 water deficits, 
and resistance to tropical diseases and pests. 
Introgresses desirahle characters from other 
gene pools, develops high expression of 
useful tralts from within a gene pool, and 
undertakes genetic studies to design efficient 
breeding strategies. 

Genetícs. Improves understanding of 
Phaseolus gene pool through development of 
molecular markers, contributing to 
constructíon of saturated maps; and then uses 
these markers, induding RFLPs (DNA 
restriction fragment length polyrnorphísms), 
in combination with the program's ongoing 
agronomic evaluations of resistance 10 
diseases and pests, tolerance 10 nutrient 
stresses, and improved BNF. Helps pyramid 
desirable traits and encourages use of 
markers by CIAT and national programs. 

Applied bíotechnology. Broadens genetic 
base oC the eommon bean through transfer of 
traits principally from within the Phaseolus 
genus and potentially from exotic sources; 
applies embryo rescue, in vitro culture, 
regeneration, and transformation systems to 
exploit specific traits identified in other 
Phaseolus species such as drought tolerance, 
efficient use of phosphorus, and resistance to 
Ascochyta, leaflloppers, and bacterial blight. 

Pathology. Works closely with breeders and 
biotechnologists to identify, study, and use 



durable disease resistance mechanisms; 
monitors and improves understanding of 
pathogen diversity as relates to hos! 
resistance; emphasizes identification and 
utiJization of the broadest genetic diversity in 
the bean plant. Develops methodologies, 
empbasizing pathogen diversity and 
screeníng, 

Ento1lUJlogy. Works to overcome global pest 
constraints, including leafhoppers and 
bruchids, and regional pest constraints in the 
Americas, Le., pod weevil, whiteflies, and 
leaf miners. Major priorities are host-plant 
resistance and increased assistance to national 
programs in devising integrated control 
systems, 

Microbiology, lmproves plan! nutrition 
through symbiosis with soil microorganisms; 
focuses on identifying plant traits associated 
with good BNF and develops screening 
methods; supports CIAT and national 
program breeding activities to combine BNF 
and associated components in appropriate 
genotypes; selects competitive and highly 
effective Rhizobium strains for final testing as 
inoculants at regional and national levels; and 
assesses potential--fur use and manipulation-
of other plant-growth-promoting 
microorganisms, such as VAM and 
Pseudo1lUJnas SI'. 

Plont nutrition. Develops screening 
methodologies to identify superior genetic 
adaptation to edaphic constraints; studies 
physiological mechanisms conferring such 
adaptatíon; develops appropriate agronomic 
technologies to sustaín or improve fertility of 
bean production systems. 

Physiolngy. Cllaracterizes physiological 
factors limiting yield patential; dcvelops 
screening methodologies to identify superior 
yíeld potential and genetic adaptatíon to 
meteorological constraints (drought, flooding, 
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chilling, and high temperatures); elucidates 
physiological mechanisms conferring superior 
yields and adaptation to meteorological 
constraints; and develops agronomic 
technologies to improve bean yields in 
favorable bean production systems. 

Cropping systems. Conducts research and 
assists national programs 10 prioritize 
production constraints, orient technology 
design, and evaluate prototype technology 
on-farm with farmer participation in arder to 
develop more productive, sustainable bean 
production systems. 

Agronomy (international trials). Designs and 
aperationalizes ecologically stratified global 
network of germplasm evaluation and 
exchange; characterizes genetic-by
environmental interactions in order to refine 
targeting of germplasm; develops database on 
germplasm performance; assists national 
programs in managing genetic-by' 
environmental interactions, especially in 
agroecoSYstems not covered by ClAT's 
RMRPs. 

Economics. Monitors world bean production 
and consumption trends; defines prioríties for 
bean research; conducts micro-Ievel 
assessments oí technological changes in bean 
production and consequences for research 
directions; assists national programs in 
evaluating participatory experiments; and 
coordinates and supports impact and adoption 
studies. 

Africa-Pan-African coordinatíon. 
Coordinates research, training and 
information, and germplasm exchange 
activities in Afriea; liaises with national 
program research directors to ensure 
consistency of ClAT's activities with national 
and regional priorities; lialses with regional 
networks and steering committees for 
effective articulation and coordination among 



regional networks; plans and supervises 
regional research and tr3ining activities. 

~ca-Germplasm improvement. Identifies 
sourees and studies genetics of resistance lO 
major African biotic constraints; develops 
populations, parents, and methods for 
combining multiple traits for utilization by 
African breeders; and develops strategies for 
improving traditional mixtures. Emphasis on 
bean f1y. seabs. and African strains of 
BCMV and halo blight. 

Africa-Plant protection. Leads strategic 
research and assists national programs in 
overcoming major disease constraints, 
focusing on problems unique to the region 
sueh as BCMV. angular leaí spot, halo 
blight, and anthracnose, as well as scab, 
which is not present in the neotropics; 
characterizes pathogen diversity; develops 
screening techniques; and appraises 
management strategies with emphasis on 
deploying genetic mixtures. 

Africa-Fertility management. Conduets 
strategic research in the region and assists 
national programs in fertility management in 
bean-based cropping systems; characterizes 
major fertility constraints and appraises effect 
oC farmers' practices on nutrient cycling and 
erosion; and designs improved fertility 
management systems integrating adapted 
bean genotypes and improved BNF into 
multicrop and agroforestry systems to 
improve sustainable bean productivity. 

Africa-Cropping sysfems. Conducts strategic 
research on improving overall productivity of 
bean-based polyculture systerns including 
intercropping with maize, bananas, cassava, 
and sorghum; assists national programs in 
designing cultural practices to increase 
system productivity and sustainability; and 
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assesses interactions between bean genotype 
and cropping system. 

Africa-Economics. Studies African bean 
production systems and their arnenability 10 
improved bean production technology; takes 
active role in testing improved technologies 
and their transCer to national programs, and 
executes adoption studies; monilOrs 
interactions between bean production 
technology research and resource 
management research. 

Africa-Social science. Conducts research and 
develops methods 10 assist national programs 
in adjusting technology design and evaluation 
lO objectives and needs of African growers; 
emphasizes farmer participation in research 
and facilitates farmer feedback lO scientists 
on technology design parameters and 
performance. 

Central Amerlca-Regional coordinarion. 
Facilitates regional planning and 
implementation of research, training, and 
information exchange activities; and supports 
development of regional coordinating 
institutions with a view lO !he future 
devoJution of this function. 

Central Amerlca-Germplasm improvement. 
Conducts strategic research on major regional 
problems, emphasizing those nol easily 
researchable at eIAT, including BGMV, pod 
weevil, Mn, toxicity and low P; coordinates 
generation and distribution of genetic 
variability in the region; and assists national 
programs and the regional network. 

Southern Cone-Regional coordination. 
Assists national programs in bean 
improvement while conducting strategic 
research on major regional problems, 
including Brazilian strains of BGMV, Al 



IOxicity, low P, and water deficits; and 
coordinates generation and distribution of 
genetíc variability in the regíon. 

Andean regíon-Regional coordinatíon. 
Facilítates regional planning and 
implementation of research, training, and 
information exchange activities; supports 
development of regional coordinating 
institutions with a view to the future 
devolution of this function. 

Complementary Activities 

The Bean Program proposes to complement 
its core activities with a series of Senior Staff 
positions which are 10 accelerate progress al 
the regional leve!. Table 3 shows the 
financial resources implied by these 
complementary activities. The Senior Staff 
positions involved are the following: 

,¡ifrica-Croppíng systems. See description, p. 
19. 

Africa-Economics. See description, p. 19. 

Africa-Social science. See description, p. 
19. 

Afríca-Entomology. Conducts strategic 
research and assists national programs in 
deaJing with regional pest problems. 
Emphasizes the development of methods to 
improve host-plant resistance; priorities 
¡nelude the bean fly species complex, aphids, 
and oothecae. 

Africa-Breeding, biotic constraínts. Alisists 
national programs in their applied breeding 
and conducts strategic research to develop 
breeding Iines and segregating populations 
with improved adaptation and multiple 
disease and pest resistance; introduces and 
evaJuates germplasm from CIAT HQ and 
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elsewhere. Primarily responsible for 
increasing the levels of resistance to bean fIy 
and incorporating BCMV and haJo blight 
resistance into elite African breeding lines 
and commerciaJ cultivars. 

Africa-Breeding, abiotic constraínts. 
Conducts strategic research and assists 
nationaJ programs in developing breeding 
Iines and populations with improved 
adaptation 10 water deficits and low-fertility 
soils (including low P and high Al), and with 
improved BNF. 

Africa-Agronamy. Assists nationaJ programs 
in conducting strategic research on crop 
management in bean-based cropping systems, 
focusing on optimal management of bean 
genetic mixtures, dísease and pest control, 
and fertility management. 

Snap bean breeding. Develops improved 
parents, populations, and lines with better 
adaptation to tropical conditions and stresses; 
works with both bush and climbing bean 
types to improve disease resistance and 
productivity; maintains product quaJity; 
develops worldwide nelWQrks fur snap bean 
germplasm and information exchange; and 
assists nationaJ programs in selected 
countries. 

Andean regíon-Regional coordination. See 
descriptíon aboye. 

Andean region-Agronomy. Conducts 
research and assists national programs to 
prioritize production constraints, orient 
technology design, and evaluate prototype 
technology on-farm with farmer participadon 
in order to develop more productive, 
sustainable bean production systems in the 
regíon. 

Bean biotechnology networlc. Jointly 
coordinated by the Bean Program, the BRU, 



Table 3. Sean Program. Revisad budget lor 1991 and projected budgets lor complementary 
aclivities lor 1992-1996 (SYs = Senior Stalf years; constan! 1991 US$'OOO). 

Senior Position 

Africa - Cropping systems 1 300 300 

Arrica - Eeonomics 1 245 245 

Afrrca - Social science 1 300 300 

Ahica - Entomofogy 1 360 1 360 1 360 1 t 360 

Africa - Sfeadlng. biotlc constraints 1 360 360 1 360 1 1 360 

Africa - Breoding. ablotic cMstraints 1 360 1 360 r 360 J 1 360 

Amoa - Agrooomy 1 360 1 360 1 360 1 f 380 

Afflca - Breediog 360 1 360 

Biote<::hnotogy network 300 300 

Snap baan brHding 255 

Andean Region - Regional coordination 1 254 

Andean Region - Agronomy 150 

Céntral Amarlea - NetwO!k 56<l 

Ph.aseolus germptasm 120 
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and participating institutions. Starting in 
1992, it is expected to function for five 
years. Its aims are to identify new initiatives 
in bean-related biotechnology; coordinate 
activities such as scientific meetings, traíning 
of nadonal program scientists, and 
cornmunications; and provide financia! 
support fur initiating or continuing research 
projects Ihat will advance bean 
bíotechnology. 

Soybean research. As described foc Ihe 
Savanna Program (see Agroecosystems 
Programs), CIAT will be engagíng in 
soy bean research in cooperation wilh nationa! 
programs. The Bean Program will be able to 
provide support for Ihis effort, which is 
specifica!ly focused on germplasm for acid 
soils. 

Expected Outputs 

The expected output of the Bean Program 
can be assessed both in terms of projected 
impact at the farm level and progress in 
intermediate research products aimed at 
increasing research efficiency and output. 

In comparison to 1990, it is projected Ihat by 
1996 from 70 to 85 new varieties wilh 
CIAT -identified genes or parentage will have 
found theif way ¡nto cornmercial production 
by small farmers (around 12% ofthe world 
bean area). If historie trends continue, each 
oC these varieties can be expected to be 
planted on an average area of 10,000 ha, 
contributing a value of rough Iy US$l million 
to the yearly impact of the programo This 
would Ihen suggest tha! by 1996 the program 
would have achieved an additional US$70 
million of yearly impact, for a yearly total of 
US$120 million. Even if the area planted or 
Ihe yield advantage per variety falls, it is gafe 
to expect a yearly impact of more Ihan 
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US$lOO million per year by 1996. This 
impact refees only to genetic improvement 
and does not consider impact through 
management practices. 

Specific outputs in relalion to Ihe program's 
five objectives are as follows: 

Objective 1. Exploit advanced biological 
methods to utilize bean genetic resources 
better 

* 
* 

* 
* 

More eCficient breeding 
Applied molecular techniques for plant 
modification 
Identification oC sources oí useful traits 
Transgenic parental materiai fur use in 
breeding 

Objective 2. Reduce losses to diseases and 
pests 

* 

* 

* 

* 

Increased diversity of sources oC 
resistance in parental materia!s 
lmproved knowledge of diseases and 
pests 
Targeted gene deployment fur more 
sustainable resistance 
Modeling of integrated control strategies 
Cor major pests and diseases 

Objective 3. Inerease yield potential 

* Improved knowledge of physiology and 
genetics of yield potential 

* New plant types with increased yield 
potential, suitable as parents Cor national 
program breeding 

Objective 4. lmprove adaptation to edaphic 
stresses 

* 
* 

Bean genotypes enhanced for BNF 
Selected, improved strains fur symbiosis 



* Parental material adapted 10 edaphic 
slresses 

Objective 5. Strengthen national capacity lo 
improve bean productivity 

* More effective national research and 
technology transfer 

* Efficient horizontal transfer of skills and 
technologies in regional networks 

* Increased effectiveness of national 
scientists 

Cassava Program 

Goal 

To improve the overall availability and 
quality of cassava in the tropics and to 
¡ncrease incomes, partieularly in the lesB 
favored sectors of the rural popuJatíon. 

Objectives 

The Cassava Program seeks to achieve its 
goal through interacting with ¡ts pactners in a 
global network dedicated to the promotion of 
cassava as an importan! rural and urban food 
and to the development oí new forms of 
utilization suitable for changing economic 
circumstances. Within this context, the 
program pursues four basie objeetives: 

.. 

* 

Improve productivity and yíeld stability 
of cassava genetically 

Develop erap management practices for 
sustainable cassava production in seJected 
agroecosystems 

.. Improve the quality of cassava for 
diverse end uses 
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* Strengthen the research and technology 
transfer capabilities of national cassava 
R & D systems 

Strategies and Corresponding Activities 

The fo Ilowing three strategies are 
contemplated to achieve the aboye objectives: 
strategic research, institution strengthening 
through regional activities, and supporting 
African programs by collaborating with 
lITA. 

Strategy 1. Conduct strategic research at 
headquarters (HQ). 

Strategic research is carried out at HQ by an 
interdisciplinary team. The principal areas 
of activity are management of the world's 
cassava germplasm collection; research 
contributing lo the body oC knowledge on the 
crop; and development of component 
technologies, including improved varieties, 
crop management practices, and utilization 
and marketing aJternatives. These activities 
are carried out in close cooperation with the 
GRU, BRU, VRU, Resaurce Management 
Research Division, and Institutional 
DeveJopment Support Program (IDSP). 
Links with advanced laboratories are 
maintained and fostered through the Cassava 
Biotechnology Network (CBN). 

Three areas of activity are contemplated: 
germplasm management, building the 
knowledge base, and developing component 
technologies. 

Activity 1. Germplasm management 

This includes the collection, conservation, 
characterization, and documentation oC 
cassava and wild Manihot species. In 



colIaboration wilh lhe GRU, lhe folIowing 
activities will be carried out: 

* Incorporation into lhe germplasm 
collection oC additionaJ existing Latin 
American and Asían materials and new 
accessions coJlected in field expeditions, 
mainly in Brazil 

* Selection and study of representative 
subsets oí lhe collection as a means of 
streamlining lhe conservation and 
characterization of genetic variation 
wilhin M. esculenta 

* Establishment oí a wild Manihol 
collection and evaluation of its potenda! 
contribution to cassava improvement 

* Continued, more precise characterization 
of cassava germplasm including 
agronomic, biochemical, and molecular 
traits 

Activity 2. Building lhe knowledge base 

This activity generates widely applicable 
knowledge about cassava lhat can be 
subsequently employed to develop component 
production and utilization technologies. In 
coordination wilh lhe BRU, VRU, CBN, and 
Land Use Program, lhe following activities 
will be undertaken: 

* Refinement of diagnostic melhods for 
gender-sensitive characterization of client 
groups (farmers, processors, consumen) 
as a means oC defining research needs 
and priorities 

* Refinement of lhe physical, biologicaJ, 
and socioeconomic definitions oí 
cassava-growing environments to 
facilitate region prioritization for targeted 
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* 

development of germplasm, crop 
management, and utilization technology 

Crop physiology research on: 

Manipulation of lhe unique cassava 
photosynlhetic system as a means to 
improve production 

- Mechanisms of drought tolerance; 
effects of drougbt tolerance on olher 
agronomic traits; and feasibility of 
pyramiding water-use efficiency 
mechanisms for maximizing drought 
tolerance lhrough breeding 

Temperature and photoperiod 
interactions for cassava production in 
lhe subtropics 

Development of more effecti ve 
screening melhods for nutrient-use 
efficiency and basic research on lhe 
physiological mechanisms operating 
in efficient genotypes 

* Root quality studies on: 

Development of selection melhods for 
specific root-quaJity traits such as low 
hydrogen cyanide (HCN) and 
use-dependent amylose/arnylopectin 
ratios 

Identification of lhe physicochemicaJ 
root tissue cbaracteristics lhat 
determine good eating quality 

Investigation of HCN's role in pest 
and palhogen resistance and lhe 
perceived relation between HCN 
content and quality characteristics 
(e. g., texture) oí sorne cassava 
products in order lO weigh lhe 



benefits of cyanogenesis against its 
costs 

* Crop protection research on: 

• Biology and ecoJogy of important but 
still under-researched arthropod pests, 
root-rot pathogens, viruses and their 
vectors, and mycoplasmalíke 
diseases; also on pest and pathogen 
problems in dried, stored cassava 

Pest and disease tolerance 
mechanisms, wi!h emphasis on !hose 
!hat operate against more than one 
pest or pa!hogen 

- Me!hods for detecting 
resistanceftoJerance breakdown 

Screening of wild cassava species for 
saurces of resistance to recalcitrant 
organisms such as mealybugs and 
root-rot fungi 

Interactions among host-plant 
resistance, cultural practices, and 
biological control to optimize !he 
effectiveness of crop protection 
technologies 

" Interactions oí genotype with major 
cropping system components, such as 
tillage methods, intercropping, 
fertilization, and weed control practices, 
for more effective selection based on 
farmers' needs 

Activity 3. Development of componen! 
technologies 

Sound knowledge of!he crop and !he 
environrnents in which it is grown is !he 
basis for developing component 
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technologies. Three areas of technology 
development can be identified: genetic 
improvement, crop management, and 
utilization and market research. 

" Genetic improvement activities will 
inelude: 

* 

- Continued development of broadly 
based gene pools targeted to regional 
needs 

• Provision of basic and improved 
germplasm in seed and vegetative 
form to complement national program 
genetic improvement me!hodology 
research 

- Incorporatíon of molecular tools and 
me!hodologies resulting from 
activities developed by !he CBN 

Interdisciplinary activities for 
determíning !he feasíbility of 
cornmercial production of cassava 
from true seed 

- Basic genetic and breeding 
methodology research 

Crop management tends to be locatíon 
specific; however, certain components 
can be applied over a broad range of 
conditions. Research in this area is 
undertaken mostly in close collaboration 
wi!h national programs in specific bul 
representative sites. Activities cover: 

- Further development of soil fertility 
management and eros ion control 
practices in selected ecosystems 

Integrated pest and disease 
management, emphasizing root-rot 



pathogens, the chinch bug, and dry
season pests such as mites, 
mealybugs, and whiteflies 

- Rotation and mixed cropping of 
cassava with other species, focusing 
on the evaluation of new varieties of 
cassava and associated crops across 
difrerent environments 

- Integration oí soil fertility and 
erosion management, crop protection, 
and cropping systems research 10 

ensure efficiency and effectiveness oí 
new technology 

* UtílizaJion and market research has been 
key to obtaining impact through 
identifying and developing a1ternative 
uses ror cassava. Although CIAT's core 
resources dedicated to this area will be 
reduced as research on quality-related 
activities is increased, close links with 
the National Resourees Institute (NRI) in 
London and the Centre d'Etudes et 
d'Experimentation du Machinisme 
Agricole Tropical (CEEMAT) in 
Montpellier will be maintained through 
the hosting of visiting scientists from 
these institutions to work on proeess and 
produet development issues of mutual 
interest. During the planoing period, the 
principal activities in this area will 
inelude: 

- Identification oC appropriate national 
institutions with which 10 undertake 
and integrate market and 
eonsumption, processing, and quality 
research aimed at developing cost
competitive, consumer-acceptable 
products 
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- Monitoring of advanees in cassava 
processing and product development 
by other research institutions 

Continued input into R & D of 
appropriate cassava flour and starch 
processing teehnology with 
developed- and developing-country 
institutions 

Strategy 2. Strengthening national programs 
through regional activities 

The results of HQ research are integrated 
into the activities of national cassava R & D 
programs in the Americas and Asia through 
collaborative projects, regional networks, and 
staff training. These activities provide 
important feedback 10 orient HQ research. 
The program maintains an Asian regional 
office in Bangkok. In the Americas, 
activities with national programs are handled 
through HQ. 

The Cassava Program and the IDSP act 
together in a number oi ways to strengthen 
and support national cassava R & D systems: 

Activities. The priority activities in this area 
will be: 

* Continued information exchange through 
Abstracls on Cassava, Cassava 
Newsletter, and regional conrerences and 
seminars 

* Joint generation of Icnowledge and 
t.echnology with national programs, 
emphasizing genetic improvement, crop 
management, and utilization and market 
research 



* Assistance to national programs in the 
design and organizatíon of integrated 
cassava R & D projects 

* Development of appropriate cassava 
seed-supply systems 

* ln-service, discipline-oriented training in 
advanced research techniques 

* Intensification oC eCforts in: 

Training of trainers 
lmproving diagnostic ¡¡kills 
Developing cassava research methods 
Conceptualization, formulation, 
execution, and evaluation oC 
integrated cassava projects 

* Continued support Cor the consolidation 
oC existing collaborative regional research 
and information networks, as well as the 
establishment of new ones 

* Ex ante and ex post analyses oC impact 
foe priority setting at national and 
Cassava Program level! 

Strategy 3. Supporting African national 
programs through collaboration with llTA 

The program maintains close liaison with 
lITA on the research needs for cassava in 
Africa. This liaison is achieved through the 
stationing of a CIAT/IITA scientist at lITA 
HQ. The centers collaborate to support 
Afeican national programs througb the 
following principal activities: 

Activities 

* Introduction from the Americas, and 
subsequent evaluation and selection, of 
germplasm appropriate Cor the principal 
cassava agrnecosystems in Afeica 
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* Classical biological control oí mealybug 
and cassava green spider mite 

* Development oí a varietal screening 
methodology for tolerance to water stress 

* Participation in collaborative 
socioeconomic studies oí cassava in 
Africa 

Resource Allocation and Requirements 

Table 4 shows the expected evolution of 
resource utilization in the Cassava Program 
during 1992-1996. This resource utilizatíon 
is shown in terms oC Kactivities· as defined 
by the CGIAR (see Appendix). 

Table 5 shows the Senior StafC positions 
required for executing the Cassava Program's 
operational plan during 1992-1996 and the 
costs associated with the various research 
sections. 

Description oC Senior Starr Positions 

OjJice of Leader. Coordinates and supervises 
all research activities of HQ and outposted 
team members; Iiaises with elAT's research 
support uníts and Resouece Management 
Research Division, with lITA, and other 
international and national centers in cassava
related areas. 

Physiology. Conducts research on genotype 
responses and underlying response 
mechanisms to factors such as low soil 
fertility (emphasizing phospborus and 
potassium nutrition), water-use efficiency, 
and stress tolerance; studies production oí 
true seed including flowering mechanisms, 
dry-matter partitioning, and plant 
architecture, thereby improving selection 



Table 4. Cassava Programo Resource utilizatíon by activíties for !he years 1992. 1994 and 1996 
(pareen! share). • 

b 

l. Rerource consefVatioo and management 

3. Germplasm eonservation and 9valuatlon 1.0 4.0 1.0 4.0 5.0 

8. Soll8, eooservatíon and managemGnt 4.0 2.0 4.0 2.0 4.0 2.0 

7. Water conservation and tnanagoment 1.0 2.0 1.0 2.0 2.0 2.0 

9. Development of ptoduction systems '0{ 
sustainable re$OUrce management 1.0 2.0 1.0 1.0 1.0 1.0 

11. CrDp ptoductMty reM8Ich 

1. Garmplasm enhancemenl and bre&ding 

a. cnhancement 8.0 6.0 9.0 10.0 9.0 8.0 - 12.0 11.0 8.0 

b. Breedino 2.0 5.0 2.0 4.0 2.0 4.0 

2. Ctop~em$ 2.0 2.0 2.0 2.0 2.0 2.0 

3, Plant protectloo \.0 2.0 4.0 1.0 2.0 3.0 \.0 2.0 2.0 

4. Plant nutrition 1.0 1.0 2.0 1.0 1.0 2.0 1.0 1.0 2.0 

VI. Commodity cooversion and utilizatioo re6earch 

1. Crops 2.0 5.0 2.0 4.0 2.0 3.0 

VII. Research on human IInkage$ 

2, OIhor Unkag •• 1.0 1.0 2.0 \.0 

VIII. Socioeeonomic and poIiey researeh 

2. Market analysie 1.0 2.0 1.0 1.0 2.0 1.0 1.0 

4. Research 0f1 impact 1.0 3.0 3.0 2.0 

IX. In&titmían building and networking 

1, Training 2.0 6.0 2.0 6.0 3.0 4.0 

2. Confer9nC&68nd léminaf8 1.0 4.0 1.0 3.0 1.0 8.0 

3. .Oocumeotatíon and dissemination 01 

informaüon 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1,0 

5, Streogthelling natiooal rf)seafch systema 1.0 3.0 2.0 1.0 2.0 1.0 

e. NetwOfk$ 1.0 1.0 2.0 2.0 3.0 3.0 

14.0 - 38.0 15.0 47.0 

a. SSA. SUb-Saharan AIrica; lNC • talin -.. and CarIbbean; WANA • W ... ANa ... d North _ 

b. Number. ,afer Io.cGIAA'. __ o 01"_0" ¡-Appendlx). 
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Table 5. Cassava Programo Revisad budget tor 1991 and projected budgets tor core 
activities tor 1992-1996 (SYs = Senior Staff years; constan! 1991 US$'OOO). 

SIal! Posllion 

Huodquaf1ef8 

Office of Laader 1 239 239 

Physiology m 1 226 1 

-oIogy 265 1 265 1 

Entomology 1 248 248 

Bre<>dlng 1 379 1 379 

Eoonomics 1 196 1 196 1 

OualitylUtilization 1 246 246 

o~ 

Ameneas - Agronomy 213 1 213 

Asia - Breading 175 175 1 

Asia - Agronórny 1 170 170 

AIrica-IITAlCIAT 1 148 148 

. criteria and contributing to increased 
eíficiency in cassava breeding and 10 
sustainable cropping systems research by the 
Resource Management Research Division; 
establishes linkages with advanced research 
institutions 10 investigate further and exploit 
the potentia! of cassava'g unique metabolic 
system and photosynthetic efficiency. 

PaJhology. Conducts research on fungal and 
bacteria! disease complexes in key cassava 
eoologica! zones, emphasizing identification 
of disease-tolerant cultivars for use in 
cassava breeding and the development of a 
framework foc applying integrated disease 
control rnethodologies; conducts maintenance 
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239 1 239 1 239 j 239 

m 1 228 1 228 1 228 

265 1 285 1 265 1 285 

24$ 1 248 1 248 1 248 

379 1 379 t 379 379 

1911 1 1911 05 140 0.5 140 

246 245 246 1 246 

213 1 213 1 213 1 213 

175 175 1 175 175 

170 1 170 1 170 t 170 

148 1 148 1 148 1 148 

research on the safe and efficient 
internationa! transfer of germplasm; 
establishes Iinkages with the BRU and 
advanced labaratories to develop probes fur 
previously unreported diseases such as 
mycoplasmalike micromganisms. 

Entomology. Conducta research on major 
cassava pests, emphasizing dry-season pests 
and including germplasm evaluation fur 
resistance, and on biological control through 
identification, rearing, and distribution of 
beneficial insects; coordinates with lITA the 
biological control of ml\.Íor cassava pests in 
Africa; links with the BRU and CBN lO 
determine the presence of pest biotypes 



and straíns and their natural enemies. 
Identífies pest-tulerant materials and develops 
screening methodologies for cassava 
breeding. 

Breeding. Conducts genetic improvement oí 
cassava through evaluation of germplasm 
collection and incorporatíon of tolerant or 
resistant sources to abiotic and biotic factors; 
collaborates with decentralized breeding and 
selection activities of Latin American 
national programs and of outposted CIAT 
scientists in Africa and Asia; coordinates 
breeding activities by the Brazilian national 
and state agriculturaJ research agencies 
(EMBRAPA and EMPASC, respectiveJy) for 
semiarid and subtropical ecosystems, as well 
as the program's true-seed propagation 
efforts; Iiaises with the GRU on germplasm 
conservatíon and wild species collection and 
management and with other program 
disciplines and support units, especially the 
GRU and BRU, and, through the CBN, with 
advanced laboratories. 

Economics. Supports national programs in 
benchmark surveys to determine production 
constraints and research priorities; 
participares with program scientists in 
developing efficient and effective production 
technolagies and technology diffusion 
methodalogies; provides an economic 
framework for integrated cassava projects in 
Latin America; assesses ex post impact of 
component technologies in ·Latin America 
and Asia, and ex ante socioeconomic 
research alternatives (e.g., true seed); 
assembles and maintains a cassava 
socioeconomic database; Iiaises with 
socioeconomic research in Asia and Africa to 
provide the basis Cor setting research 
priorities and redirecting program strategies. 
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Quality/Utilization. Defines biochemieal and 
physicochemical quality parameters, and 
develops screening techniques for 
discrimination among genotypes; develops 
methodologies Cor quality improvement 
during processing; promotes regional 
networks for cassava utilizatíon and 
marketing; supports integrated cassava 
projects in Latin America during transition 
period; liaises with CIRAD/CEEMAT, NRI, 
and other food research institutes tu develop 
existing and new processing systems; 
collaborates with the BRU for work on starch 
and manipulation of the amylose-to
amylopectin ratio for different end uses. 

Americas-Agronomy. Responsible for 
collaborative activities with nalional 
programs tu develop crop management 
technologies within framework of integrated 
cassava projects; for catalyzing subregional 
research networks; and for supporting 
national programs in the preparation of 
research proposals for obtaining exteroal 
funds in arder tu strengthen and better 
integrate nationaJ programs. 

Asia-Breeding. Coordinates Asian regional 
program; provides guidance tu national 
programs on breeding and selection 
methodologies; supports regional cassava 
research network as secretary tu its Advisory 
Cornmittee in order tu inecease the 
competence of national cassava breeding 
programs and consolidate the regional 
cassava breeders' network for effective and . 
safe exchange oC improved germplasm. 

Asia-Agronomy. Assists national programs in 
developing production technologies that 
reduce erosion and maintain BoH fertility; 
coIlaborates with regional farming system 



initiatives for promoting research-extension
farmer linkages specific 10 cassava-based 
cropping systems in order to integrate the 
technology generation and transfer processes 
oC fertility maintenance and soil 
conservation. 

Africa-CIAT/llTA. Broadens African 
germplasm base by introducing material s 
frorn tropical Arnerica; participates with 
lITA scientists in evaluating and selecting 
promising materials and giving feedback to 
HQ on performance; undertakes drought
stress physiology research; Iiaises between 
CIA T and lITA on matters of mutual 
interest, thereby responding better 10 the 
research needs of the African 
cassava-producing countries. 

Complementary Activities 

Special project funds will be 80Ugbt fur the 
following activities in support oí the 
afurementioned core activities. Each activity 
envisages the requirement oC a principal 
scientist at the senior staff, senior research 
fellow, or visiting scientist level. Table 6 
shows the budget proposed for these 
positions. 

Activity 1. Genetic improvement. 
Collection, characterization, and evaluation 
oC germplasm for serniarid and subtropical 
ecosystems and the development oC improved 
gene pools for these environments. 
Decentraliied activities will be based at 
CNPMF (semiarid) and EMPASC 
(subtropical), Brazil (5 years). 

Activity 2. Soil fertility and conservation. 
Research on the basic mechanisms 
controJling nutrient-use efflciency in cassava 
and identification of plant characteristics 
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related lO nutrient use that may be employed 
as selection criteria for cassava 
improvement. Development oC appropriate 
soil fertility maintenance and eros ion control 
measures. Focus will be on hillside, 
subhumid, and semiarid ecosystems (5 
years). 

Activity 3. Cassava green spider mite 
(CGM). Research with lITA on the 
implementation of integrated management oC 
the CGM, including diagnosis oí farmers' 
pest control practices, augmentation and 
conservation of natural enemies, classical 
biological control, and effect of cropping 
systems on pest populations (5 years). 

Activity 4. Cassava Biotechnology Network 
(CBN). Joint coordination with the BRU and 
research instítution members of the CBN 10 
identify new initiatives in cassava-related 
biotechnology (5 years). 

Activity S. Cassava propagation from true 
seed. Overall coordination of 
interdiscíplinary research, with emphasis on 
biotechnologícal techniques, 10 defme an 
appropriate genetic structure fur cassava 
propagatíon from troe seed (5 years). 

In addition, there are four complementary 
activities of a regional nature: 

Activity 6. Germplasm for eastern and 
southern Africa. Collaboration with lITA in 
the introduction and evaluation of 
germplasm, adapted 10 mid-a1titude and 
seasonally dry environments, from 
homologous areas in the Americas (5 years). 

Activity 7. Socioeconomic research in 
Asia. Establishment of a regional 
macroeconomic database foe ongoing 
evaluation of the dynamics of cassava 



Table 6. Cassava Programo Revisad budget lor 1991 and projected budgets lor complementary 
aclivities for 1992-1996 (SYs", Senior Slaff years; constan! 1991 US$'OOO). 

Genetic improvemen1 .. 187 224 224 224 
SoiJ fartility ano conservation .. 98 98 130 130 

Green tipidor mita 120 180 1 180 1 180 

Biotechnology nelWork ,. 190 323 - 285 159 

Propagation from true seed " 130 • 130 130 

Al,,,," - Germplaom lE. and S.) 1 255 1 2S5 255 

Asia - Socioeeonomie res&arch .. 170 

Asia - Utmzation and marketing ~ 170 

Integraled projeete in tropícaJ Amerlca 560 2 - 2 

.. PosmOll8 to be filiad wilfl senior reseSfch fe1lows O( Yisiting scientists. 

development ín Asia and promotíon oC 
fann-Ievel research 10 determine the 
effectiveness of new production technology 
(3 years). 

Activity 8. Cassava and sweet potato 
utilization and marketing in Asia. loint 
activity with the Centro Internacional de la 
Papa (CIP) to establish a regional 
infurmation exchange network and define 
regional research priorities and opportunities 
for horizontal cooperation (3 years). 

Activity 9. Integrated cassava projects in 
tropical America. Transfer of knowledge 10 

national programs on project 
conceptualization, design, execution, and 
evalualion, together with preparation of 
training materials and guidelines for R & D 
personnel working on projects (3 years). 

32 

Expected Outputs 

rhe principal outputs resulting Crom the 
furegoing activities will be as follows: 

* 

* 

* 

Broader and helter characterized 
germplasm that wilJ provide the basis fur 
more efficíent, sustainable progress in 
cassava breeding 

Improved socioeconomic diagnostic 
methods and characterization of cassava
growing environrnents in order 10 

identify research needs more precisely 
and better orient technology development 

Quieker and more reliable germplasm 
screeníng methods that will allow the 
evaluation oC the range of genetíe 
variabílity present in the germplasm 



colIection, with emphasis on drought 
telerance, nutrient-use efficiency, HCN and 
starch content, tolerance te major arthropod 
pests, root-rot pathogens, viruses and their 
vectors, and mycoplasmalike 
microorganisms, as well as 
genotype/cropping system component 
interactions 

* Gene pools with a higher frequency of 
favorable recombinants for selection by 
national program breeders 

* Greater technical, economic, and social 
understanding of the potential for the 
commercial exploitation of true seed 

* Crop management practices that permit 
the fuller expression of the potential of 
improved germplasm in selected 
ecosystems, with emphasis on soil 
fertility maintenance, soil conservation, 
and integrated pest and disease 
management 

* Improved small-scele processes for 
producing cassava tlour and starch 

* Methodologies and training materials for 
implementing integrated cassava R & D 
projects and, wilhin these projects, for 
the in situ testing of improved cassava 
production and processing technologies 

* Regional and national capacity for 
providing training on cassava production 
and utilization to technology 
intermediaries 

* Trained cadres of national program 
personnel in advanced cassava research 
techniques 

,. Effective national cassava research 
programs more closely integrated with 
extension and development activities 
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* Increased attention to the cassava 
research needs of African countries 

Rice Program 

Goal 

To improve the nutritional and economic 
well-being of rice growers and low-income 
consumers in Latin Americe and the 
Caribbean through sustainable increases in 
rice production and productivity. 

Objectives, Strategies, and Activities 

The program has five basic objectives, each 
of which is discussed with its corresponding 
strategy and major activities. 

Objective 1. Broaden the available genetic 
resource base for irrigated rice to increase 
yield potential and production stability 

Strategy 

New characters medíating adaptation 10 Latin 
American conditions will be incorporated 
into irrigated rice populations to expand Iheir 
core base. Only 14 landraces comprise 70% 
oí Ihe background of currently grown 
varieties. New genetic background s with 
high yield potentíal and good grain quality 
will be developed as a supplemental genetic 
core base. Sources for desired traits will 
inelude improved upland germplasm from !he 
acid-soil, upland breeding pool, as weIl as 
introductions from Asia and Africe. Priority 
characters will be resistance to or tolerance 
oC regionally important biotíc stresses such as 
rice blast, "hoja blanca· virus (RHBV), grain 
discoloration, the Sogatodes oryzicola 
planthopper, and Ihe rice water weevil. 
OIher important abiotic characters will be 



earliness, tolerance of low temperatures, iron 
toxicity, and saline soils. 

An important research thrust will be to 
combine the upland-rice rool system of the 
savanna dwarf with the high-yielding, 
modern, irrigated plant type. This should 
reduce the water demands of the rainfed 
lowland crop, inerease fertilizer-use 
efficiency, and possibly decrease the crop's 
f1ooded, anaerobic period during whieh the 
greenhouse gas methane is produced. 

Activíties 

Donor material s for desired traits will be 
identified from exotic germplasm and traits 
transferred to base populations by using 
population improvement techniques. New 
breeding techniques, such as molecular 
markers, will be adopled; these will allow 
the identification and tagging of specific 
genes for manipulatíon and transfer. The 
direcl monitoring of multiple gene 
inheritance, whose express ion is difficult to 
evaluate with classical techniques, offers 
hope of tracking the inheritance of 
quantitative traits. Tissue culture will be 
used to accelerate molecular marker analysis 
for combining genes and to inerease 
efficiency of population improvement. 

As genes of interest are combined in new 
background s, regionwide experiments will be 
conducted to assess the 
genotype-environment interaction and to 
ensure that the new backgrounds obtained are 
suitable for the entice region. Implicit in this 
approaeh is the expectation that national 
programs will have the capaeity to meet al! 
their own needs for line advancement for 
variety development. To this end, the Rice 
Program will help develop and diffuse the 
required methods early in the decade. 
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Routine breeding for developing ftxed Iines 
for irnrnediate release by national programs 
will be phased out by the end of 1996. 
Those few prograrns still requiring fixed 
lines wiII receive Iines produced by 
population improvement schemes. 
Germplasm exehange within the region will 
take place primarily through the International 
Network for Genetie Enhancement of Rice 
(INGER), assuming that the projected 
adjustrnent to include segregating materials is 
implemented. 

Over this planning period, a greater-than
usual workload will be placed on the crossing 
facilities as recurrent selection and 
characterization are added. Further 
investrnent in germplasm storage capability 
will be required for maintaining collections 
and population backups. Appropriate 
investment will have to be made for the 
program 10 have acceas to a fully operational 
molecular markers laboratory, with adequate, 
well-trained support staff. 

Objective 2. Achieve and sustain a fuller 
expression of yield potential in irrigated and 
upland systems while reducing the use of 
external input! 

Strategy 

FuI! yield potential can be achieved by 
reducing loases to pests and providing a 
favorable environment for growth. The 
identification and transfer of stable resistance 
to the principal biotie and abiotic constraints 
referred to aboYe will be essential for 
realizing this objective. Equally importan!, 
however, will be a shift from a strictIy plant 
orientation toward an environment 
orientation, comprising biotic, abiotic. and 
socioeconomíc factors. 



In addition to understanding tite mechanisms 
of resistance and tlteir effects on pests and 
pest population dynamics, tite biology oí key 
pests and tlteir interaction witlt tite rice p lant 
and environment will be quantified. 
U1timately, tltis will permit tite formulation 
of integrated management components. 
Understanding tite interaction among tltese 
components, togetlter witlt critical 
socioeconomic parameters, will provide tite 
basis for formulating integrated management 
strategies at tite regional leve!. Altltough 
CIAT will no! be developing integrated pest 
management (IPM) or integrated crop 
management (ICM) packages, tltis approach 
and tite knowledge and experience acquired 
will permit tite development of IPM/ICM 
approaches at tite national leve!. 

Activities 

Research will be conducted on tite 
mechanisms and inhedtance oí resistance lo 
and tolerance of tite important regional biode 
and abiotic constralnts witltin Rice Program 
populations: rice blast, RHBV, S. oryzicola, 
graln discoloration, rice water weevil, iron 
loxicity, and low temperatures. For tite first 
tltree, particular emphasis will be placed on 
clarifying tite variability of tite organisms in 
relation to tite rice plant and tite effect on 
pest epidemics and population dynamics. 

Considerable use wíll be made of advanced 
biological lools, such as RFLP, DNA 
fingerprinting, and monoclonal antibodies. 
Important issues will be tite determinatíon of 
tite causes of resistance breakdown for bias! 
and of tite risk resistance breakdown poses 
for otlter important organisms. Such 
understanding is expected to lead to crop 
improvement and management strategies for 
more durable resistance. The management oí 
pest resistance lo agrochemicals, particularly 
herbicides, wíll receive increasing attention. 

35 

The program will monitor tite occurrence of 
pests on a regional basis and support national 
programs in determining tlteir priority pests. 
Modest efforts to explore tite compatibílity of 
new fertilizer delívery systems witlt existing 
and proposed management a1ternatives will 
be carried out. 

Researeh will also be carried out to 
understand botlt tite functioning of tite upland 
root system in combination witlt tite irrigated 
plant type, and tite mechanisms responsible 
fur adaptation to upland, acid-soU 
conditions. Such an understanding wíll help 
form tite basis of modified management 
practices for tite upland riee plant. 

The interaction oí particular management 
eomponents and tlteir effects on tite rice plant 
and principal pests will be used to defme 
interaction patterns for local modification. A 
c1ear understanding of tite socioeconomic 
factors goveming farmer adoption of IPM 
and ICM will guide tite establishment of 
integrated approaches by national prograrns. 
Because tite adoption of IPM and ICM 
a1temadves by Latin Americau farmers is 
among tite principal desired outcomes and is 
usually site specific, tite program will give 
national programs tite necessary support 
tltrough eollaborative research projects. In 
particular, limited research inlo cropping 
systems tltat inerease water-use efficiency in 
irrigated systems will be carried out. A 
network for IPM-related research may be 
formed to address common issues. 

The Rice Program will need to maintain a 
fuI! comp lementary approach in tite crop 
managementlprotection area over tite entire 
planning periodo Strong socioeconomics 
support will be required botlt by CIAT and 
national prograrns to develop ICM/IPM 
research approaches. Because technology 
transfer is key to tite $uccessful 



implementation of ICM/IPM, CIAT will 
support training of technology transfer 
trainers. This activity wi1l require ll1l\ior 
investrnent from the IDSP and substantial 
baclcup by the Rice Program. Research in 
crop protection will demand considerable 
efrort, both in understanding the biology oC 
pests within the regional context and in the 
routine application oC advanced biological 
10018 (e.g., DNA fmgerprinting and 
monoclonal antibodies). Strong linkages with 
both the VRU and BRU wHl be required 
throughout the period, as well as with the 
Bean Program in the area of rice-bean 
production systems. 

Objective 3. Develop high-yielding, upland 
rice germplasm adapted lo the savannas 

Strategy 

The relatively high-yielding, upland rice 
population adapted to the acid soils of Latin 
America will be broadened by the continued 
incorporation of exotic materials and 
improved through continued selection and 
breeding. To improve research efficiency 
and population enhancement, a high priority 
will be lo uoderstand the mechanisms oi 
adaptation oC this material to those harsh 
soils. The material's interaction with the 
biota--both beneficial and noxious-of upland 
environments will be researched. Likewise, 
understanding the biology of key pests 
specific to upland systems will be sought. 

Activities 

A breeding program for continued population 
improvement oi upland materials will be the 
core activity. Upland materials from Asia, 
Africa, and the Americas, identified as 
having useful characters, wiJI be incorporated 
into the breeding populations. Genetic 
markers identified for irrigated populations 
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will a1so be applied to upland popuIations 
because many oC their biotic stresses are the 
same. A strong breeding activity will be 
required for these populations. Anther 
cultore will play an important role in 
breeding Cor acid-soil upland conditions, 
because these rice materials respond well lo 
this technique. 

Upland-rice root characteristics will be 
further analyzed. Specific studies on the 
rnechanisms of adaptation to low pH, low 
phosphorus avai1ability, high a1uminum 
saturation, and moderate drought will be 
undertaken. Understanding adaptation and 
ínheritance mechanisms will facilitate the 
transfer oC upland-rice root systems to 
irrigated populations and suggest strategies 
Cor developing sustainable systems for the 
savannas. Such studies suggest the need for 
support in pIant nutrition and physiology. 

Obtaining information on pests and beneficial 
organisms will demand a high level of 
interaction with plant protection expertise to 
provide the foundations Cor managernent 
a1ternatives within savanna cropping 
systems. As upland rice will certainly be an 
important crop, very close interaction with 
CIAT's Savannas and Forest Margins 
programs will be required to develop 
appropriate materials and to use the 
information on pests fully. Many of the key 
sustainability issues will ultimately revolve 
around the successful management oC rice 
pests. 

The range oC grain characteristics within the 
upland germplasm and the strong effect of 
upland environment on grain quality suggest 
that alternative uses oC rice grain should be 
explored. Entering processed food and 
animal feed industries al a significant level 
could help establish stable floor prices and 
stabilize the overall rice market. 



Objective 4. Strengthen national research 
capacity 10 improve and stabilize rice 
production 

Strategy 

In-service training, focusing on specific 
requirements oC national programs and their 
scientists, wiIl be the cornerstone oC this 
strategy. Training will become increasingly 
sophísticated as more mid-career scientists 
seck to upgrade their skills. Courses will 
address specific areas of breeding, crop 
protection, and socioeconomics. Graduate 
students from national programs and 
postdoctoral fellows will play an increasingly 
prominent role; in both cases, problems of 
particular regional or national importance 
wiIl be addressed. 

Activities 

Specific courses and workshops on breeding 
methodologies--such as recurrent selection, 
anther culture, and RFLP gene tagging--will 
be conducted regularly, alternating with crop 
management and protection courses that 
focus on IPM and specific biotic constraints 
such as rice blast, RHBV, and red rice. 
Regional conferences on IOpics oí particular 
interest will be organized on a triennial basis, 
possíbly coinciding with INGER meetings. 
A core curriculum for rice training will have 
to be developed for the region to support the 
national programs' training activities. 

As CIAT moves IOward more specific 
training, its role in entry-Ievel training will 
decrease, assuming that tIIe national 
programs will be able to absorb it. Yet, 
considerable backup Crom CIAT will be 
required; over tIIe planning period substantial 
lDSP resources will have to be dedicated 10 
such tasks as adaptíng, 10 Latin American 
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conditions, the large volume of training 
materíals available from IRRI, íncluding 
written documents and computer software. 
Support will also be needed for developing 
teaching abilities in national programs so tIIat 
Ihey can deliver meaningfu\ instruction to 
Iheir scientists. 

Objective 5. Promote effective informatíon 
exchange among and wilhin national 
programs 

Strategy 

A fundamental strategy will be to build on 
Ihe current network oC rice breeders 10 
establish effective cornmunicatíons within the 
entíre rice research and production 
cornmunity. This implies the creation oC 
new, or Ihe expansion of existing, 
inCormation exchange mechanisms. Existing 
crop improvement and agronomic data will 
be made available 10 tIIe region as a whole. 

Activities 

A Latín American rice research newsletter 
will be launched, and regular conferences 
and workshops on issues of regional 
importance will be held, wilh proceedings 
compiled and distributed on a timely basis. 
Databases on germplasm performance and 
key agronomic and agroecological 
characteristics will be rnaintained and made 
available 10 national programs in a usable 
formo In both cases, the Rice Program will 
depend heavily on Ihe IDSP for effective and 
timely cornmunication mechanisms and on 
the Information Management Systems Unit 
for Ihe development and maintenance of 
databases. Likewise, Ihe Program will work 
c10sely wilh INGER 10 develop Ihe 
information network and databases for Ihe 
region. 



Resource AlJocation and Requlrements 

The expected evolution of resource utilization 
in the Rice Program during 1992-1996, in 
terrns of "activities· as defined by the 
CGIAR (see Appendix), appears in Table 7. 

Senior Staff positions required for executing 
the Rice Program's operational plan during 
1992-1996 and the costs associated with the 
various research sections appear in Table 8. 

Description or Senior Stafr Positions 

Office of Leader. Coordinates rice research 
and training activities to ensure continuous 
relevance and complementarity with the 
activities of other nadonal and international 
programs; and provides administrative 
support to the research scientists for the 
efficient use of resources assigned to the 
program. 

Breeding (Upland). Manages the entire 
upland breeding program, expanding ít from 
the present population and inc1uding the 
development of upland dwarf populations 
suitable for crossing 10 transfer useful upland 
traits 10 írrigated lines; conducts research on 
physiology of adaptation to acid soils with 
high aluminum saturation; manages crossing 
program and gerrnplasm coIlection; interfaces 
with Resource Management Research 
Division in providing adapted materials fur 
cropping system development and agronomic 
support in upland rice production technology 
for acid soils. 

Breeding Urrigated). Responsible for main 
breeding activities for tropical and temperate 
irrigated systems; focuses on expansion oí 
the genetic base, incorporating new sources 
of resistance or tolerance to priority biotic 
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and abiotic constraints, and implernenting 
recurren! selection program; handles entry of 
upland x irrigated materíal into populations 
fur the ultimate creation of new, tropical, 
írrigated base populations. 

Breeding (Temperate). Assesses 
nontraditional breeding methods as a means 
10 speed up the germplasm improvement 
process; combines high yield potemial and 
superior grain quality traits existing in 
tropical and temperate gene pools; 
coordinates colIaborative activities with the 
temperate rice research prograrns. 

PatJwlogy. Focuses on priority diseases for 
the regíon: rice blast, RHBV, grain 
discoloration, and sheath rots, emphasizing 
pathogen variabiJity, characteristics of 
resistance, interactions with vectors, 
interactions among pathogens, resistance, and 
environrnent; applies findings to 
epidemiology of key diseases and consequent 
development of management strategíes; 
collaborates closely with breeding to tag 
resistance genes and devise methodologies 
for accumulating and deploying resistance 
genes. 

E1Itomology. Focuses on prioríty insects in 
the region responsible for direct economic 
losses or excessive insecticide applications: 
panicle bugs, Sogatodes planthopper, water 
weevils, and leaf miners; orients research 
toward characterization and manipulatíon of 
resistance, where feasible, and population 
dynamics, to reduce insecticide applications 
and production costs; contributes to 
developíng management strategies !hat may 
be adapted by national programs to local 
conditions; in this respect, interacts closely 
with socioeconomics; quantifies consequences 
of excessive insecticide use on target and 
nontarget organisms as part of overall 



Table 7. Rice Programo Resource utilization by activities for the years 1992,1994 and 1996 
(percent share) .• 

b 
AclMlies 

1. RHoucce COf1aervation 8J1d managétnent 

3. Germplam con$$rvatlon and evahi$tlon 

8, Solla, COflaervation IJind management 

7, Water conservatioo and management 

11. Crop productMty f83eatch 

'1, Germplasm enhancement and bre9dlng 

2. Crop systems 

3, Ptaflt protection 

4, Plant nutrition 

VII. _ on human tlokanes 

2, Other linkagee 

VIII. _omioandpollcy_ 

2. MarIce! .nalyoi. 

3, PoIlcyanalyei. 

IX. IntJtitution building and nalwofking 

1. Tralo~ng 

2. Confereneee &nd seminar& 

5, Strengthenlng oatianal re:se8rch syatems 

e. Netw<>rt<a 

2.0 

4,0 

5,0 

22,0 

6,0 

24.0 

5.0 

2,0 

3.0 

2.0 

12,0 

3,0 

2.0 

8,0 

2.0 

1.0 

6.0 

20,0 

5,0 

- 25.0 

7.0 

2,0 

2.0 

2,0 

12.0 

4,0 

2.0 

10,0 

a. lISA. Africa: LAIC • Lalin _ and C8rlbbaan; WANII = Wast _ and Nortlt IIlrioa. 

b. Nurobers refef 10 CGIAR'. delinitiQns of -activities· (00& Appendix). 
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2,0 

1.0 

5.0 

20.0 

5.0 

27,0 

9.0 

1.0 

1,0 

1,0 

12.0 

4.0 

2,0 

10,0 



Table 8. Rice Programo Revisad budget tor 1991 and proíected budgets tor core activlties 
for 1992-1996 (SYs '" Senior Staff years; constant 1991 US$'OOO). 

Headquarters 

Offic$' of lead<:ff 196 228 

Breeding (Upland) 258 258 

Braedjng (Irrigated) I 212 1 212 

Br&eding (ramparats) 201 1 201 

PathOlogy 228 22S 

Enlomology (IPM) 154 ·'1 

Agronomy 162 

Economics 158 0.75 

Outposted 

Carlbbean - Regional 90 

Collabofatiw plant nutrltlon 
r ........ h (VIllh IRRI) 

strategy to convince national policy makers 
on the importance of crop management 
policies fur the rice sector. 

Agronomy. Develops management strategies 
for reducing losses to weeds, while reducing 
herbicide application; adapts concepts oC loss 
assessment, economic thresholds, and 
population monitoring applicable to insect 
management foc irrigated rice in Latin 
America; quantifies consequences of 
continuous herbicide use on target species-
particularly in terms of herbicide resistance-
and develops management strategies; 

154 

162 

145 

explores implicatíons of new fertilizer 
delivery systerns on overall crop management 
altematives; quantifies agronomic 

242 252 1 260 260 

258 258 258 . 1 258 

258 258 1 258 258 

22. 228 . 1 228 1 22S 

1 154 154 1 154 154 

162 162 162 1 182 

0.75 105 0.5 105 0.5 105 

70 70 70 

implications oC the new up!and x irrigated 
rice Unes and estabUshes management 
parameters; works with national programs in 
integrated crop management approaches for 
research and technology transfer, including 
emphasis on pesticide use awareness. 

Economics. Provides essentia! 
socioeconomic data and approaches fur 
integrated pest and crop management 
programs; develops methodologies to orient 
crop protection research and techno!ogy 
transfer toward critical problems; engages in 
ex ante and ex post analyses oC the rice 
sector fur monitoring progress in IPM; 
assists nationa! programs with diagnostics 
and follow-up oC rice sectors foc deve!oping 
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national and collaborative research and 
technology transfer plans; continuously 
monilOrs regional rice economic environment 
for long-term implications for research 
activities, particularly alternative uses of rice 
in agroindustry. 

Caribbean-Regional coordination. Supports 
the Caribbean Rice Improvement Network 
(CRIN), promoting the sharing of technology 
among countries and the upgrading of 
training and collaborative research activities; 
liaises between the CIAT Rice Program and 
the Caribbean national rice research systems. 

Collaborative plant nutrirían research (with 
lRRI). Analyzes mechanisms of adaptation 
lO acid soils of rice plant with upland root 
characteristics; supports breeding efforts lO 
combine upland root systems with high
yielding irrigated backgrounds, as well as to 
develop moisture-use-efficient irrigated plant 
types. 

Complementary Activities 

The program sees as an essential complement 
to its activities the continued existence of 
both INGER and CRIN. INGER-Latin 
America, although part of the global INGER 
system administered by IRRI, is 
headquartered at CIAT and managed within 
the region. This network serves as an 
efficient means of communication and 
germplasm exchange within the region and 
between CIAT and the numerous Latin 
American rice ímprovement programs. 

CRIN is an externally supported network, 
intended to strengthen weak Caribbean rice 
prograrns and lO realize an economy of scaIe 
by sharing special strengths and comparative 
advantages among Ihe progratns. The 
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requirements of the region are such that they 
canoot be met with only Ihe present Rice 
Progratn core resources. 

CIAT will move to selected strategic research 
areas Ihat have global implications. These 
have been, and will continue to be, worked 
out in close consultatíon wilh IRRI and the 
West Africa Rice Development Association 
(WARDA). IRRI and CIAT will seek joint 
supplemental funding foc areas of mutual 
high priority, such as upland-rice root 
physiology and architecture. The Rice 
Progeatn will also develop collabocative 
projects with IRAT, (Institut de Recherches 
Agronomiques Tropicales et des Cultures 
Vivrieres) in upland-rice breeding and 
cropping systems. 

The Rice Program will provide some 
eomplementary support to sorghum research 
foe aeid soils as outlined in the Savanoa 
Progratn (see Agroecosystems Programs). 
The leve! of support will depend upon the 
contributions of Ihe olher partoers, including 
ICRISAT and INTSORMIL. 

The budget for Ihe proposed complementary 
activities is found in Table 9. 

Expected Outputs 

* Breeding populations with new 
backgrounds Cor the irrigated sector will 
be created by the end oC 1996 fur 
evaluation by national progratns across 
environments. Potential parental Iines 
will be available wilh precise information 
on the RHBV and blast resistance gene(s) 
Ihey carry, and fixed Iines combining 
irrigated plant type and yield potential 
with upland root systems will be under 
evaluation by national programs by the 



Tabla 9. Rice Programo Revised budget far 1991 and projected budgets tor complementary 
activíties tor 1992-1996 (SYs - Senior StaH years; constant 1991 US$'OOO). 

Senior Staff Position 

Caribbtlan improvement network 

Joiflt upland: rk:e roo physiology and 
architecture 

mid-1990s. A flfSt approximation of an 
assessment of the usefulness of recurrent 
selection in rice breedíng for Latin Arnerica 
will be available, and Iines carrying specífic 
useful traits in a desírable background will be 
distributed to Ihe nalional programs. 

'" 

* 

Well-adapted, high-yielding germplasm 
appropriate for incorporating into 
savanna croppíng systems will be in 
production by Ihe year 2000. Expected 
contributions are on Ihe order of 5 
million additional tons per year. 
Progress in understanding the 
mechanisms oC adaptation and inheritance 
will facilitate the transfer of rooting 
systems to Ihe írrigated populations and 
suggest strategies for developíng 
sustainable systems for Ihe savannas. 

Combining understanding of Ihe 
mechanisms of resistanceltolerance to 
principal constraints and understanding 
of factors mediating variability of biodc 
constraints and population dynamics with 
information on interaction of components 
and probable stability of resistance will 
provide Ihe basis for establishing broad 

* 
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guidelines for ICM and IPM approaches 
at the nalional leve\. Alternative IPM 
components, or proto-components, will 
be available for application at Ihe 
national level. Strategic deployment of 
resistance as part of an overalllCM 
approach will be implemented by 1996. 
It is expected that most of the programs 
in Ihe tropical zone will adopt an 
integrated approach to Iheif research and, 
as a consequence, develop IPM 
technology for farmers. Adoption of 
IPM will reduce toxic agrochemical use 
in !he region, beginning by the mid-
19905. 

N ational programs will benefit from 
advanced training opportunides for Iheir 
staff, who will be in a position to address 
a broader range of issues related to rice 
improvement and production. The 
strenglhening of these scientists will 
make it possible to conduct Ihe research 
needed for implementing an ICM/IPM 
approach at the national level. They will 
abo be able to assume a greater role in 
training oC entry-level scientists in Ihe 
basics of rice research. 



* By 1996, strong information exchange 
mechanisms--in the form of networks, a 
rice research news letter, and databases 
on rice-growing agroecological rones, 
biotic/abiotic constraints, and germplasm 
development--will be in place among the 
national programs and at CIAT, enabling 
the programs to benefit from advanc.es 
made elsewhere and to monitor their 
investment in rice research. 

Tropical Forages Program 

Goal 

The goal of the Tropical Forages Program is 
to increase the supply of heef and milk for 
human consumption, and 10 enhance the 
natural resource base for sustainab le 
agriculture. 

The program has a worldwide mandate for 
herbaceous, leguminous, and grass species 
adapted 10 low-fertility acid soils of the 
Iowland tropics. The program's germplasm 
mandare now íncludes pasture species fur 
mid-a1titudes (1000-1800 m.a.s.1. al the 
equa1Or, 18 oC annual mean temperature) and 
woody furage species for both lowlands and 
mid-altitudes. 

Strategies and Activities 

Strategy 1. Develop productive herbaceous 
and woody forage germplasm 

Germplasm development is based on the 
exploitation of natural genetic variability 
arnong and within forage species and 
screening in major ecosystems. Therefure, 
continuing acquisition of as wide a collection 
of relevant germplasm as possible will be 
important. In a1l cases, first priority will he 
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assigned to exploiting natural genetic 
variability in order 10 identify superior 
accessions in adapted species. Breeding will 
be restricted to key herbaceous species for 
the lowlands to resolve discrete, 
well-identified constraints that cannot be 
overcome by other means. 

Consequently, the fuur existing major 
screening sites (Carimagua, Colombia; 
Planaltina, Braúl; Pucallpa, Peru; and Costa 
Rica) that serve the Red Internacional de 
Evaluación de Pastos Tropicales (RIEPT) 
wíJl remain active throughout the planning 
periodo Wherever possible, efforts will be 
made to make these sites compatible with 
those selected for the agroecosystems 
prograrns, especially in the case of tbe Forest 
Margins Programo Nevertheless, there will 
he a gradual reduction in screening for the 
Llanos ecosystem, which implies phasing out 
the respective senior position. A fifth site 
for mid-a1titude environments will be 
established over the period 1992-1993 fur 
mid-altitude environments, which will 
provide a natural link with tbe HiIIsides 
Program. 

Given the worldwide mandate for herbaceous 
species for acid soíls in the lowland tropics, 
the program will outpost a senior agronomlst 
in West Africa, and a complementary 
position will be 80ugbt for Southeast Asia in 
order to implement a m!\ior screening site for 
each region until a core position is created in 
1996. 

Activity 1. Germplasm acquisition and 
evaluation 

Germplasm acquisition, screening, and 
developrnent, which constitute the m!\ior 
focus of the Tropical Forages Program, 
comprise the fullowing specific activíties: 



.. 

.. 

Expansion of tbe coIlectíon of key 
herbaceous species for tbe lowland acid 
soils. The existing germplasm collection 
of some key genera is too narrow. The 
genetic base of important genera such as 
Arochis, Calopogoniwn, and Paspalwn 
will be enlarged tbrough strategic 
exchange and collection. 

Acquisition of herbaceous forage 
gennplasm for mid-altítude acíd soils. 
The program will screen tbe existing 
germplasm collection for tbis 
environment and will complement it witb 
strategic collection and acquisition by 
exchange. This will require 
identification and development of a 
representative screening site beginning in 
1992. The main critería for screening 
and evaluating tbis germplasm will be 
adaptation to low-fertility acid soils (but 
not necessarily alJie), high nutritional 
quality and carrying eapacity, and high 
soíl cover and soil-enhancing properties. 

.. Acquisition oC multipurpose forage tree 
and shrub (MPFTS) germplasm. CIAT 
has a limited collection of shrub and tree 
species. Altbough initíal screening has 
shown tbat some species are adapted to 
poor acid soíls, some seem to have low 
nutritional value. Germplasm is also 
being evaluated by tbe Nitrogen Fixing 
Tree Association (NFTA) in Hawaii and 
by tbe Centro Agronómico Tropical de 
Investigaci6n y Enseñanza (CATIE) in 
Costa Rica-but not on acid soils. 
Consequently, even witb tbe addition of 
tbese collections, tbere may still be 
insufficient variability. 

Beginning in 1992, tbe program, in 
cooperation witb tbe GRU and tbe 
Intemational Council Cor Research in 
Agroforestry (ICRAF), will acquire existing 
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MPFTS collections from otber institutinns. 
Only promising germplasm species witb 
limited genetic variability will be collected 
directly. The collection will be characterized 
at tbe ml\ior screening sites in tropical 
America, with initial emphasis on 
mid-altitude hillsides and humid tropics. 
Mínimum criteria for screening MPFTS will 
be adaptation to infertile aeíd soils, furage 
value, nitrogen-f¡xing ability, and eaSe of 
propagatíon. Parallel work will be conducted 
to adapt and develop appropriate 
metbodologies for agronomic evaluation and 
assessment of nutritional quality. 

Activity 2. Genetic improvement of key 
herbaceous forage species 

The program will contínue genetic 
improvement, tbrough plant breeding and 
advanced biotechniqnes, to solve major 
Jimitations of key herbaceous species fur tbe 
lowlands. During tbe planning period, !he 
main activities will be witb tbe genera 
Brachiaria and Stylosa1/Jhes, witb tbe 
possible addition, toward tbe end of tbe 
period, oC CenlTOSemil spp., Panlcum 
maximum, and Desmodium ovalifolium. 

In Brachiaria, tbe major breeding objectives 
are 10 incorporate resistance to spittlebug in 
materials showing good adaptation to low
fertility acid soíls and 10 improve tbeir 
nutritional quality. The program will initiate 
a breeding project in tbe Brazilian Cerrados 
to improve seed yields and d isease resistance 
of selected promising aecessions oí S. 
guianensis, as weJl as to study host resistance 
and patbogen variation fOf antbracnose in S. 
capitata. 

Among tbe tropical legumes, Centrosema is 
regarded as a key genus. The potentia! of 
combining highly desírable traits between 
species is being documented, but a full-



fledged breeding project wouId require 
additionaI resources, which are not 
contempIated in the current plan. 

Activity 3. PhenoIogy and bioIogy of seed 
production 

Forage plarns are primarily developed fur 
high biomass production and high quality but 
they frequently have low seed yields, 
particularly in newly domesticated species. 
High seed yields are essential if they are to 
persist in pastures and to be adopted rapidIy 
by farmers; therefore, the program will 
conduct strategic research to identify and 
resoIve constraints on seed crop production. 
recovery, quality, and suppIy. This 
Irnowledge will provide the basis for the 
efficient locadon and management of seed 
production for a range of potential 
multipliers. Experimental seed will be 
provided and effective Iinks maintained with 
the IDSP's Seed Supply Systems, nadonal 
programs, and advanced institutions. 

Strategy l. Understanding mechanisrns for 
ecoIogical compatibility oí pasture 
components 

Deep-rooted, grass-Iegume pastures, which 
provide a high degree of soil cover and 
effectiveIy recycle nutrients, are a key 
component in pasture productivity. They are 
also the foundation oC sustainable farming 
systems because they can maintain and 
improve soi! conditions. The study of these 
proccsses requires a multidisciplinary team, 
which was assembled by the former Tropical 
Pastures Program. The team wiJI remaln in 
the program until 1994, but with increasing 
responsibilities for activities with the 
Savannas Program, to which the 
ecophysiology and nitrogen cycling positions 
wiIJ be formally transferred in 1995. The 
plant nutrition and animal nutrition positions 
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will remaln in the program because of their 
essential contribution to germplasm 
development. To malntain the existing 
Rhizobium collection, the program will retain 
the required lab staff and facilities, with 
technical support from senior scientísts in the 
Savannas Program. 

Continuing important activities are as 
follows: 

Activity 1. Nitrogen flXlllion and cycling 

Nitrogen limits dry-matter and protein 
production in tropical pastores. BNF and 
nitrogen cycling are therefore essential 
components of sustainable production where 
other inputs such as fertilizers are restricted. 
These processes will be quantified. and 
suitable management options developed for 
improved nitrogen cycling within the 
soil/plantJanimal system. 

Activity 2. SoillpIant interactions 

Plant adaptation to acid soils involves 
morphologícal, physiological and biochemical 
mechanisrns in both shoots and roots. These 
mechanisms will be studied to understand 
plant/80il ínteractions better and te identify 
those responsible for adaptation to 
nutrient-poor acid soils. 

Activity 3. Influence of grazing management 
on plant/plant relations 

Legumes are key elements in both nitrogen 
cycling and animal production, but their C3 
photosynthesis puts them at a disadvantage 
when they are grown with C4 tropical 
grasses. Cattle prefer to consume grasses, 
but using different management systerns to 
offset the grasses' advantage requires 
understanding of their ecological effects. 
Research will be carried out to understand 



how differential defoliation and consumption 
of growing points afrect competitíon and 
population dynamics oC the sward 
components. 

Activity 4. Animal intake, selectívity, 
utilizatíon, and production 

The behavior oí grazing animals affects 
nutrient cycling through the pasture 
utilization process, incIuding selectivity and 
forage intake. This process will be studied, 
together with the efíects of soil fertility, 
pasture attributes, and grazing management 
on animal behavior and performance. 

Activity S. Integrated crop/pasture systems 

Legume-based pastures enhance the levels of 
soíl organic matter and available nutrients, 
particularly nitrogen, in contrast to crops, 
which remove soil nutrients and reduce 
organic matter. A key factor in creating 
stable systems, therefore, is to integrate 
pastures and erops. The suceess of sueh 
systems depends on the rates of accumulation 
and losses of nutrients and organic matter in 
the pasture and cropping phases and their 
influence on soíl physícal and bioJogical 
characteristies. Research will be directed 
toward determining these effects and seeking 
appropriate methodologies to describe them. 

Strategy 3. Strengthen national and regional 
capabilities to develop forage germplasm 

To meet this objective, the program will 
build upon existing network activities and 
develop new ones to collaborate in strategic 
research. 

Activity 1. Stimulating RIEPT'g autonomy 

Although the program will continue the 
technical coordination oC the RIEPT by 
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ecosystems, it will aetively stimulate the 
network to beeome increasingly 
self-sufficient. This will be achieved through 
(a) development oí statutes for a 
self-governing advisory committee; (b) the 
strengthening of independent leadership 
within the network by supporting efforts to 
procure funds for fmancing advanced degree 
training foe selected national scientists; and 
(e) identification of outside fmancial support 
for key experiments in pasture evaluation and 
seed multiplication. 

The program will play an important 
supporting role by providing a 
problem-solving perspective to RIEPT 
researeh in pasture development. This 
implies maintaining a clear user-oriented 
approach by both the program and RIEPT. 

Activity 2. Pasture germplasm sereening in 
West Africa 

To extend and strengthen the activities 
initiated in West Africa in collaboeation with 
ILCAfAFRNET and CIRAD/IEMVT, the 
program will outpost a senior agronomist to 
the region in order 10 implement a major 
screening site. ILCA and national programs 
are expected 10 provide the required 
perspective in pasture utilization and Carming 
systems. 

Activity 3. Cooperation with advanced 
institutions 

Over the planning period, the program will 
develop collaborative links with advaneed 
research institutions, both in the region and 
in developed countries, as well as expand 
collaborative researeh with the BRU. The 
program wi\l act as a liaison between 
developed countries and national prograrns in 
tropical Ameriea. 



Links will be established in the areas oC plant 
pathology and entemology, plant breeding, 
seed technology, root and plant physiology, 
ruminant animal nutrition, and mathematical 
modeling. Facilities Cor advanced training of 
national scientists will be provided in those 
areas. 

Resource ABocadon and Requirements 

The expected evolution oC resource utilization 
in the Tropical Forages Prograrn during 
1992-1996, in terms of "activities' as defined 
by the CGIAR (see Appendix), appears in 
Table 10. 

Senior Staff positions required for executing 
the Tropical Forages Prograrn's operationaJ 
plan over the five years, tegether with the 
costs associated with the various research 
sections, appear in Table 11. Based on the 
assumption that the prograrn will receive 
feedback !rom Resouree Management 
Research Division senior economists with 
expertise in livesteck economics, the 
prograrn wiIl retain only two experienced 
economists at the associate level. A 
summary description ol each Senior Staff 
position proposed for the planoing period 
under consideration follows. 

Description of Senior Starr Positions 

Office 01 Leader. Responsible Coc providing 
supervision, coordination, and guidanee in 
the establishment oC priorities and 
implementation of pasture and forage 
germplasm research; promoting 
multidisciplinary activities; and establishing 
links with other CIAT programs and with 
national and intemational institutions. 

Germplasm (Hillsides). Responsible for 
acquiring forage germplasm through 
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exchange and direct coIlection in 
collaboration with the GR U; carrying out the 
initial greenhouse and field characterization; 
and, depending upon the location oC the 
major screening site in the mid-altitudes, fur 
the agronomic evaluation of the collection, 
either alone or in cooperation with the 
Central American agronomist. 

Breeding. ResponsibJe for genetic 
enhaneement oC specific characters of key 
herbaceous species and fur producing 
advanced. progenies Cor decentralized testing. 

Paihology. Carries out surveys te detect and 
identit)t pathogens in the collection; conducts 
research on the epidemiology of the main 
pathogens affecting key grass and legume 
species; and develops reliable screening 
criteria. 

Entomology. Surveys the imect pests 
affecting the furage germplasm collectlon and 
carries out research on plantlpest interactions 
te identit)t appropriate screening criteria for 
key species. 

Screening-Llanos. Responsible Cac the 
agronomic evaluation of Corage germplasm in 
the Llanos ecosystem and for coordinating 
and analyzing multilocational trials in the 
regíon. 

PlanI nutrilion. Conducts research on the 
mechanisms oí acid-soil adaptation in 
contrasting selected species oC grasses and 
herbaceous legumes; contributes te the 
development of eeliable acreening indíces and 
te multidisciplinary research on plantlsoil 
interrelationships. 

QualitylRuminant nutrilion. Responsible foe 
the nutritional characterization oC promising 
furage species; conducting research on the 
plantlanimaJ interface aimed at developing 



Tabla 10. Tropical Forages Programo Aesource utilization by activities for the years 1992. 1994 and 
1996 (percent share). • 

b 
ActMlies 

1. Resouroo conservation and management 

8. SoUs. cooservation and manag&ment 12.6 7.8 5.4 

111. Uveslock productivily reGearch 

2. Livestock syslems 3.0 8.0 50.4 5.0 12.0 53.4 7.0 15.0 SO.6 

VII. Research 00 human linkages 

1. Analys!s of human nutrition 1.0 1.0 1.0 

VIII. _loo_lo and paliey fO"""'" 

1. Economic and soolal analysis at micro Ievel 2.0 

2. Market analysis 2.0 2.0 2.0 

4. Research on impacf 1.0 1.0 1.0 

IX. _"" buíldlng and netwoódng 

1, Trainlng 1.0 1.0 7.0 1.0 1.0 8.0 2.0 2.0 3.0 

2, Conferences and semiflars 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

5, Strengthening natlonal research systems 1.0 

6. Netwórks 2.0 2.0 4.0 1.0 2.0 4.0 2.0 2.0 4.0 

a. SSA = Sub-Saharan Afrioa: lAIC -= l.Btin America and Caribb&an: WANA *' West Asia and North Ame.. 

b. Numbere retor lo CGIAR's d&finitions of • activitiea- (sea Appendix). 
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Tabla 11. Tropical Forages Programo Revisad budget for 1991 and projected budgets for 
cora actlvities for 1992-1996 (SYs B Senior 8taft years; constant 1991 US$'OOO). 

Senior Stalf PosItion • 

Headquarters 

O!flce o/ Load.r 3.24 1 324 32' 

Germpla8m (H) t 230 230 

Breadlng 185 ~ t lBS 185 

Pa!.hology 181 ~ 1 181 181 

Enlomology 183 183 183 

Screening - UanO$ 230 

Plant nutrklon 198 198 198 198 198 

auaJitylRuminant nutrition 280 1 280 280 280 280 

_blology 218 218 218 278 218 

Eoophysiology 221 0.75 170 114 

BNFIN recycUng 201 181 101 50 

Uwstook eyttem* 234 

Economic8 177 

Tropical torages network 180 120 120 

Integraüon of ty$tém9 199 
Uanoo-baBad ... _ 200 180 140 

OUIpootad 

S._nlng - C<>rrados (6) 180 1 180 1 180 180 

Screenlng .... Forest margina 168 1 168 1 168 

Screening - Central Amerles (H + 203 .'. 1 203 1 

Screerdng - West Afrios 190 '1 190 190 • 

ScrMnfng - Southeast Asia 203 

Reoycling - Humid ttopfC6 101 .., 
_lamatlon - Cerrados (6) 

8. (AA) -1'0< ......... gim" (Hj. -O; (6) - Savann ... 
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predictive models of animal performance; 
and participating in multidiscíplinary research 
lo elucidate the dynamics of grazed plant 
populations and soil conditions in grazed 
pastures. 

Seed biology. Conducts strategic research on 
factoes affecting flowering, seed set, and 
seed quality; supports nadonal programs on 
seed research issues; provides experimental 
seed; and maintains effective links with the 
IDSP's Seed Supply Systems, national 
programs, and advanced institutions. 

Ecophysioiogy. Conducts research on plant 
competition with the aim of developing 
predictive models oí plant population 
dynamics in grazed pastures; participares in 
research designed to study plantlsoil and 
plantlanimal interactions; and contributes 10 
the development oí screening índices. 

BNF/N recycling. Responsible for research 
aimed at quantifying nitro gen recycling in 
selected grass-Iegume associations under 
grazing; maintaining the Rhizoófum collection 
for !rey forage legumes and supplying 
inoculants Cor agronomic evaluations; 
participating in multidisciplinary research on 
nutrient recycling and development of 
mechanistic models of plantlsoil/animal 
systems. 

Livestock systems. Analyzes pasture 
components for cattle production in long
term experiments and under farm production 
conditions. 

Economics. Analyzes economic performance 
of pasture-based systems; surveys adoptíon oC 
improved pasture technology; contributes 10 
the program's strategic planning; and devises 
feedback methodologies from existing 
farming systems 10 pasture researchers. 
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Tropicalforages network. Coordinates 
activities wíthin the four RIEPT subnetworks 
and maintains the database on RIEPT tríals 
and results. 

Integration 01 systems. Responsíble for the 
agronomic evaluation of components oC crop
pasture systems in the Llanos and the 
synthesis of stable systems of crop 
production. 

Screening-Cerrudos (Savannas). Responsible 
for the agronomic evaluation of forage 
germplasm in the Cerrados ecosystem and 
for coordinating and analyzing 
multilocational tríals in the region. 

Screening-Forest Margins. Responsíble for 
the agronomic evaluation oí forage 
germplasm in the ecosystem and for 
coordinating and analyzing multilocational 
trials in the region. 

Screening-Central America (Hillsides + 
Forest Margins). Responsible for the 
agronomic evaluation of forage germpiasm as 
well as ror coordinating and anaIyzing 
multilocational trials in the region. 

Screening-West t!frica. Responsible for 
establishing a major screening site for initial 
agronomic evaluation in cooperation with an 
appropriate national program; and for 
coordinating the exchange of germplasm and 
informatíon acros! the region and with 
IEMVT (Institut d'Elevage et de Médecine 
Vétérinaire des Pays Tropicaux) and ILCA. 

Screening-SoUlheast Asia. Responsible Cor 
establishing a major screening site Cor initial 
agronomic evaluatíon in cooperation with an 
appropriate national program; and for 
coordinating !he exchange oC germplasm and 
information across the region and with the 



Commonwealth Scientific and Industrial 
Research Organisation (CSIRO). 

Recycling-Humid tropics. Conducts studies 
to increase productívity of pastures invaded 
by weeds and domínated by native grass 
species of low productivity and nutritive 
value. 

Reclamlltion-Cerra.dos (Savannas). Studies 
pasture establishment and management on the 
Brazilian Cerrados, with emphasis on 
renovating lands degraded by croppíng as 
well as degrade<! pastures; and maintains 
contact and collaborates with Brazilian 
pasture research groups. 

Complementary Activities 

* Pasture germplasm screening in 
Southeast Asia. The program will seek 
special project funds to begin screening 
pasture germplasm. In 1996, this will 
become a core activity. 

* Stability 01 savanna resources. The 
program will continue to research the 
dynarnics of savanna vegetation in the 
Colombian Eastem Plains when they are 
subjected ro more intensive use. The 
aim is ro understand the ecological 
processes and to develop methodologies 
fur their study. Over the period 1992 to 
1995, these activities will be gradually 
transferred to the Savannas Program. 

Table 12 contains the revised and projected 
budgets for these complementary activities. 

Expected Ouputs 

The activities encompassed by the first 
objective will provide an expanded 
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germplasm base that will include MPFfS 
and lowIand and mid-aItitude herbaceous 
species coIlected for and characterized in 
the low-fertility acid soils of the American 
savannas, hillsides, and forest margins. 
Characterization of this wide range of 
germplasm will inelude a better 
understanding oC plant-pathogen and plant
pest interactions in a reduced number of 
key species. In the American lowland 
tropics, further collection and evaluation of 
important genera wiIl identify new key 
species, and improved progenies of 
Brachiaria spp. and S. guianensis will be 
under advanced multilocational testing. 
More detailed knowledge will be available 
on the effect of environment, genetics, and 
management on flowering and seeding in 
key herbaceou8 species, which will provide 
the basis for higher yields of better quality 
seed. 

At the end of the period, a numbee of 
herbaceous legumes and grasses will aIso 
have been evaluated in the lowland tropics 
of West Africa, and progress will have 
been made in the identification of key 
species for that region. A similar initiative 
will have begun in Southeast Asia. 

The various mechanisms through which 
selected key pasture species adapt to acid 
soils will begin to be understood, and 
progress in identifying genetica1ly 
determined traits within species is 
anticípated. Significant progress will have 
been made in identifying soil/plant/animal 
factors that can be managed to increase the 
effectiveness of both endogenous and 
exogenous nutrients and to reduce their 
10s8 from the system. An improved 
understanding of the mechanisms involved. 
gradually incorporated into relevant 
models, will contribute lO the formulation 
of stable produetion systems, including 



Table 12. Tropical Forages Programo Revisad budgel for 1991 and projeCled budgelS tor 
complemenlary activities tor 1992-1996 (SYs .. Senior Staff years; constant 
1991 US$'OOO). 

EcoIogy ($avanna) 

Screening - Southeast Asia 

Impr<MKI native graflSfand 

Charact. and comp. ot ¡solatea 

forages and erops. Another outcome of 
these studies, lo be carried out in 
conjunction with the Agroecosystem 
Programs, will be the identífication of soil 
and plant indicators of system degradation 
and sustainability. 

With the existence and implementation of 
appropriate policies, stronger and more 
¡ndependent nationa! pastures and forages 
research programs will be expected in 
Latin Ameriea, and an expanded body oC 
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108 

203 
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national and regional partners will also be 
available. The RIEPT network will have 
matured and achieved a great degree of 
technical self-sufficiency. In subhumid 
West Africa, a large number of 
multilocational trials operating as par! of a 
network are anticipated, and a major 
screening site will be ful1y operational. 
Subject lo the availability of 
complementary funds, a similar initiative 
will begin to operate in Southeast Asia. 



Chapter 3 

RESOURCE MANAGEMENf RESEARCH DlVISION 

Powerful social and ecollOmic forces drive 
agricultural development in tropical America. 
The region as a whole has abundant land, but 
it a1so has rural areas of extreme 
overcrowding and poverty, where Ihe natural 
resource base is already severely degraded. 
The results are land hunger, social conflict, 
and a naturallandscape undergoing rapid, 
sometirnes catastrophic, change. 

Natural vegetation is inevitably replaced by 
cultivated land as the area under agriculture 
expands. This rapid c1earance of natural 
forest in tropical America in recent years has 
brought only ephemeral gaíns in food 
production, wilh cleared areas turning to 
bush a few years later. A1though bolh 
decision makers and Ihe general public in 
tropical America are aware Ihat 
environmental protection is vital to the 
region's future, the drive for economic 
development has frequently devalued 
environmental considerations. The futile 
destruction of its natura! resource base is the 
region's most eloquent argument in favor of 
effective land use strategies and policies. 

Forest c1earance and expansion of cultivated 
areas have been traditional sources of 
economic growth in Ihe region. Dudng Ihe 
1980s, about 20% to 30% of production 
increases resu!ted from area expansion, 
mainly in the Brazilian Cerrados and 
seasonal forest areas. Tropical America is 
horne to the world's largest surviving tropical 
forest, a resource under increasing pressure 
from shifting cultivators and migrant landless 
poor, as well as from speculators and 
commercial entrepreneurs. Both within and 
outside the region, there is growing concern 
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about the environmental consequences of 
these increasing pressures. 

In addition to land speculators attracted by 
policy incentives, many immigrants to Ihe 
forest are resource-poor farmers from Ihe 
Andean hillsides, forced to abandon their 
holdings because of soil degradation or lack 
of adequate water supp!y. Others have 
chosen to leave overcrowded, 
poverty-stricken areas in Brazil, joining 
vo!untary resettIement schemes in search of a 
better Jife. Technologies for the permanent 
settlement of shifting cultivators are 
necessary to reduce their encroachment on 
the forest. 

An attractive alternative to clearing more 
forest for commercial exploitation is lO 
develop the acid-soil savannas, which cover 
vast, currently underexploited areas of 
tropical Soulh America. However, for most 
areas, the right policy incentives and 
infrastructure, as well as Ihe right 
technologies, have yet to be put in place if 
Ihe viable and stable development of the 
savannas is to be accomplished. 

As stated in ClAT's strategic plan for Ihe 
1990s, the goal for research in this area is 

Oto improve the management of 
resources available for agriculture in 
tropical Amerita, 5uch that gains in food 
outputs and other commodities are 
compatible with long-terrn preservation 
of the resource base. 

"This goal will be pursued through Ihe 
design of land use options aimed at 



optimizing social returns to agriculture 
under different trade-off scenarios 
between production and conservation. 
TItese land use options will be the result 
of activities carried out at two levels of 
aggregation. Al the sectorial level, 
emphasis will be on developing 
altemative land use strategies and 
understanding the relationship between 
those strategies and policy instruments. 
At the production level, emphasis will be 
on generating management technologies 
and integrating them into 
agroecologically sound and economically 
viable production gystems. 

'Research at the production level will 
focus on three major agroecogystems: the 
forest margins, the hillsides, and the 
savannas of tropical America, each with 
its interdisciplinary research team. 
Research at the sectorial level will be 
carried out across agroecogystems in 
tropical America and will be undertaken 
by a multidisciplinary land use 
programo ' 

AIl four programs will work in c10se 
cooperation with each other, with Ihe Land 
Use Program calling on the research findings 
of Ihe Agroecogystems Programs and 
providing them with comparative studies. 

Land Use Program 

Goal 

To contribute to the lasting productivity oí 
land resources in tropical America. TItis will 
be achieved through improved understsnding 
of the impact of human activities on the 
resource base and consequent appropriate 
policy formulations and technology design. 
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Strategy 

Degradation of the natural resource base and 
Iong-term sustainability of agriculture are 
bolh determined by a complex interactíon 
among changes in production technology, 
socioeconomic trends, and poliey 
environment. TIterefore research on 
agricultural production alone cannot be 
expected to handle trade-offs between 
resource maintenance and productivity. 

Land Use Program research on the impact of 
policy and technology on resource 
mansgement will be a direct input to the 
Forest Margins, Hi\1sides, and Savannas 
programs. By concentrating on Ihe analysis 
of resource use at the ecogystem, regional, 
and contioental levels, it will complement Ihe 
Agroecosystem Programs, which focus on 
resource productivity relations at the farm 
level, and the commodity programs, which 
emphasize improvement of system 
components. 

Land Use Program studies of land use 
patterns and their interactions with policy and 
socioeconomic trends will provide a 
perspective both for designing production 
technology in light of its ecological 
consequences and for identifying appropríate 
land use strategies and policies. While Ihe 
Land Use Program's major expertise will be 
an analysís of resource management, it will 
have sufficient interna! capacity on 
agriculture te complement effectively the 
agroecogystems and commodíty programs, 
whose principal expertise will be on 
agricultural technology. TIte program will 
work in partnership with natural resource and 
agricultural research institutions in tropical 
Atnerica, as well as with international 
organizations such as FAO (Food and 
Agriculture Organizatíon of Ihe United 



Nations), the Intemational Food Poticy 
Research Institute (lFPRl), and the new 
CGIAR forestry initiative. 

Objective 1. Understand the dynarnics of 
land use in tropical America 

Frontier settlement, disturbance of natural 
environments, intrnduction of new crops and 
technologies, massive population movements, 
and rapid economic change a11 combine 10 
mate land use in tropical America an 
extraordinarily dynarnic process. These 
patterns of change in Jand use have not been 
systematically characterized; neither are the 
determinants of rates and direction of change 
well understood. 

Activity 1. Identify trends in 1300 use 
patterns 

Land use over time, the physical 
environment, the development of economic 
infrastructure, and demographic pressures 
will be characterized, with strong emphasis 
on developing geographical information 
systems. The existing CIAT agroecological 
database on tropical eUmates, soils, and 
crops will be expanded, making use of 
primary and secondary data and remote 
sensing. 

The program will assist the Agroecósystem 
Programs in selecting regions for case studies 
300 in prioritizing problems across 
agroecosystems. It will also assist 
germplasm development programs in 
agroecological analysís and definition oí 
environmental homologues. 

Activity l. Analyze causal relations among 
agricultural technology, socioeconomic 
trends, policy, and 1300 use 
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Geographical and eeonomic modeling will be 
utilized 10 elucidate the historical 
determinants of Jand use pattems. The 
influence of the physieal resource base on 
land use, changes in production technology, 
development oí infrastructure, direct land 
tenure potieies, and indirect policies such as 
exchange rates will be assessed. 

This research will help determine the relative 
importance oi factors determining land use 
and the optimal methods for modifying it. 
Priority will be given 10 the Agroecosystem 
Programs' target regions. 

Activity 3. Measure social costs of land use 
practices 

A broad range of existing land use practices 
are contributing 10 degradation of natural 
resources with widely varying social costs 
and at highly variable rates. The program 
will examine these practices and the 
diserepancies among values for social and 
prívate use of natural resources. These 
studies will show which natural resources are 
at greatest risk and which land use practices 
are mast deleterious, and suggest where 
interventions are most needed to adjust 
imbalances between soCial and private costs. 
Conventional economic evaluation of 
resources wiII need 10 be complemented with 
innovative measurements of envirorunental 
impacto These results will contribute 10 
prioritization oC research issues in the 
Agroecosystem Programs. 

Objective 2. Appraise policy alternatives for 
improved land use 

Policy is oflen the crucial determinant of 
resource utilization; it largely determines 
acces! 10 natural resources and influences the 



level of retums to private exploitation of land 
resources. Much oC the policy affecting 
resource use is framed within objectives that 
lead to uoexpected and unintended land use 
implications. Attention will be paid to 
policies regulating access to land as well as 
those affecting prices, credit, and 
infrastructure investment. 

Activity l. Conduct comparative and 
historical studies of policy impact on land 
use 

Inter-country comparisons of policy impact 
On land use and technology adoption, as well 
as studies oC impact over time on the same 
environment of difrerent policíes, will 
provide insight into policy and land use 
relationships. 

Understanding the behavior and objectives of 
farmers as land resource managers will help 
c1arit)r the Iinks between policy and resource 
use. Likewise, agricultural technology has a 
major impact on land use, and policy is ofien 
!rey in determining the economic advantages 
of a1temative technologies. 

Polícies must be understood not only with 
respect to their impact on land use but also in 
terms of the socioeconomic forces and 
objectives underpinning them. These may 
constitute more important priorities for policy 
makers than land use outcomes; thus, such 
factors must be taken into account when 
devising sound land use policies. 

Spatial models will be developed to reflect 
the costs and beoefits of policy and 
technology alternatives. These models will 
require innovative interdisciplinary inputs to 
integrate erop and farm systems with 
regional environmental impact and 
socioeconomic variables. 
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Activity 2. Support nadonal and regional 
entities 10 design a1temative land use 
outcomes 

Both natural resource management and 
agricultural policy ínstitutions are responsible 
for policies affecting land use. The program 
will identit)r institutions interested in 
participating in land use paliey studies; 
a1though the program wí\l not make policy 
recomrnendations, it will fucus on 
methodologies to assist national paliey 
analysts in presenting palicy makers with a 
range of options and assessment of their 
probable impact on land use. Different 
palicy implications fur technology design and 
transfer will be examined, partieularly in 
reference to the environmental impact of 
agricultural production. 

Objective 3. Assess the impact on land use 
of new teehnologies and policies 

New crops, plant varieties, management 
practiees, and spatial and temporal 
arrangementll of production systems greatly 
influence land use and resource degradation. 
Agricultural production techniques have been 
changing rapidly in tropical America, with 
minimal attendon to their impaet on the 
resource base. Thus ongoing research to 
inerease agricultural productivity should take 
into aceount the ecological impact of new 
technology. 

Activity 1. Orient design of new agricultura! 
technology 10 optimize land use practices 

Based on studies of land use trends and the 
social cost of existing land use practices, the 
program will assist in designing parameters 
fur oew agricultural technology. Together 
with the agroecosystem and germplasm 
programs, as well as the national research 



institutions, !he program will help evaluate 
!he expected environmental impaet of 
prototype teehnologies to ensure !hat !hey are 
designed to inerease produetivity while at !he 
same time conserving !he resource base. 

Activity 2. Monitor effeets of new 
technologies on !he resource base 

Ex ante assessment oC !he impact of new 
technology on natural resources is a highly 
imperrect arto In !he context of rapid 
technical change, !he program will assist in 
adoption studies of new technology, focusing 
on changes in land use patterns and 
environmental impact wi!hin a regional 
framework. 

Objective 4. Streng!hen national capacity to 
improve land resource management 

Land in tropical America is !he resouree on 
which people depend for !heir well-being. 
They are principally responsible fur !he 
proper management oC !his resource. 
Consequently, !he enhanced capacity ol 
institutions and people in tropical America to 
manage technical and socioeconomic change 
is Ihe most important determinant of sound 
management oC !he region' s land resourees. 

Activity 1. Develop human and institutional 
resources !hrough collaborative research and 
information exchange 

The bulk oC research will be carried out by 
Ihe program in collaboration wi!h natíonal 
institutions. AH partners will have distinct 
comparative advantages, and all will profit 
from working togelher. The program will 
conduct strategic research to elucidate 
priority issues and develop melhodologies, 
whereas national partners will focus on 
solving country-specific problems. The 
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program will encourage !he exchange among 
national programs of lessons learned from 
!hese collaborative experiences. 

Activity 2. Facilitate articulation among 
agricultural research, resource management, 
and policy institutions 

Land use is affected by !he actions of many 
entities, whieh ofien do not operate in a 
coordinated fashion. Infurmation exchange 
Ihrough workshops, publieations, and o!her 
media will help bring toge!her !he major 
actors in land use--bo!h to inerease !heir 
understanding of!he complex issues involved 
and to provide a furum for initiating actions 
to solve common problems. 

Resource Allocation and Requirements 

The expected evolution of resource utilization 
in !he Land Use Program during 1992-1996, 
in terms of • activities· as defined by !he 
CGIAR (see Appendix), appears in Table 13. 

Senior Stafí positions scheduled for !he 
execution of!he Land Use Program's 
operational plan during 1992-1996, and !he 
costs associated wi!h !he varíous research 
sections, appear in Table 14. 

Description oC Senior Staff Positions 

Office Qf Leader. Responsible for providing 
overall guidance and coordination in design 
and implementation of interdisciplinary, 
interinstitutíonal research on land use; 
príncipally responsible for developing and 
implementing strategy to streng!hen capacity 
for land use analysis in national and regional 
instíllltions, as well as for coordinating wilh 
o!her CIA T units. 



Table 13. Land Use Programo Resource utilizalíon by actívítíes for the years 1992, 1994 and 1996 
(pareenl share). • 

b 
AcIMlles 

1. ResQurce CQOS9rvatioo and management 

2. Ecological characteriza110n 35.0 2S.0 20.0 

4. Natural forast ecology at'ld management 5.0 S.O 5.0 

8. Land ose management 20.0 20.0 20.0 

VI!. ReMarch 00 human 1inkages 

2. Olher finka1}8S 5.0 5.0 

VIII. Socioeconomic and poticy roseareh 

3, Polio)' anaJysis: 1$.0 15.0 22.5 

4. Research on impaot 5.0 5.0 2.5 

IX. -tnstituUon buikSing and netwoñdng 

1. Training 5.0 5.0 

2. Conferooces aod "minara 5.0 5.0 5.0 

5. Strenglhening natlonal research systems 10.0 10.0 10.0 

e. Nf.'Itworks 5.0 5.0 5.0 

a. $$A,." Sub-Saharan Atrica: lAIC =< Latin ~ica and Caribboan; WANA =: West Asia and North Africa:. 

b. Numbers refer te CGIAR's dellnitioos of *actMUes.'" (twre Appendix). 
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Table 14. Land Use Programo Revised budget for 1991 and projected budgets for core 

activities for 1992-1996 (SYs = Senior Staff years; constant 1991 US$'OOO). 

Office of leader 1 180 

AGrlcu~u,al land u .. 1 211 

E'mironmental geog'",",y ~ :1 225 

EnYironmentat impatl 
" 

1 225 

Inlormatlon management 100 

Re8OUI'Ge economice /:1 200 

Eoonomic poncy 1 200 

Soclology ,~ 30 

I...and use poliey (Víeitlng 
temor feUow) 

lO. lC!=Comfunded, 
b. (El = Endowm.nt funded. 

Agriculturalland use. Assesses patterns of 
agriculturalland use over space and time; 
characterizes relations between changes in 
agricultura! technology and land use; and 
monitors technical change and its impact on 
land use dynamics. Scientisl will have 
sufficient practical knowledge of agricultural 
produclion 10 interact with agronomists in the 
Agroecosystem Programs. 

Environmental geography. Develops and 
interprets Geographic Information System 
(GIS) database on climate, soils, vegetation, 
and topography; and studies impact of these 
environmenlal variables on land use pattems, 
with particular emphasis on soils and 
topography under different resource use 
intensities. 

Enllironmental impacto Appraises effect at 
regionallevel oC changes in agricultural 

1 

1 

'1 

1 

1 

1 

59 

200 

211 

225 

225 

225 

225 

225 

technology and land use on environment; 
monitors environmental impact of new 
technologies and orients design of technology 
to prevent ecological degradation. 

lnfol71U1tion management. Manages and 
integrates unified GIS databases, including 
environmental variables (c!imate, soils, 
vegetation), agricultura! variables (crop and 
land use distribution, technology, rotations, 
input levels), economic variables 
(infrastructure, transport costs, land, and 
other factor costs), and social variables 
(human settlement, migration, population 
growth). Develops systems 10 merge these 
dalabases at different levels of aggregation 
for analysis, ranging from continental to 
local. 

Resource economics. Analyzes land use 
pattems from an economic perspectiw:, 



focusing on influence of land prices and 
infrastructure development on land use; 
assesses social costs of resource degradation 
under varying land uses and agricultural 
technologies; and identífies regional 
comparative advantages. 

Economic policy. Studies effects of policies-
including taxation, credit, infrastructure 
investment, and subsidies--on land use 
pattems and agricultura] technology, and 
appraises effect of altemative policy 
scenarios on land use pattems. 

Sociology. Analyzes relations among social 
variables (migration, settlement, 
urbanization, demography, populadon 
growth), land use patterns, and agricultural 
technologies; develops database systems on 
social variables and understand their effect 
on resource utilization and degradation. 

Land use policy (visiting senior fellow). 
Distinguished decision makers and/or 
researchers will be invited to study the 
politics of decision making behind policies 
related to land use pattems for one year. 

Expected Outputs 

The infocmation generated by the Land Use 
Program research is an intermediate output 
that enhances the productivity of the 
Agroecosystem Programs, eommodity 
research, and poliey formulation. 
Management strategies or policies that 
improve natural resource management can 
have an economic impact measured in 
hundreds of millíans of dollars, and Land 
Use Program research can make a significant 
contribution to achieving such success. 

The principal outputs of the program within 
the next five years will inelude problem 
prioritization and site selection for the 
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Agroecosystem Programs; development of 
information and methods of analysís about 
trends in land use management in Latin 
America; improved understanding of policy 
options; and improved efficiency of nalional 
institutions working on resource 
management. The specific outputs expected 
for the program's four objectives are as 
follows: 

Objective 1. Understand!he dynarnics of 
land use in tropical America 

* 

* 

* 

Improved understanding of interactions 
between human activities and the land 
resource base 
Better appreciation of social and 
environmental costs of alternative land 
resource uses 
Methodological frameworks and 
information for further land use studies 

Objective 2. Appraise policy alternatives for 
improved land use 

* 

Improved understanding of policy impact 
on land use 
A1temative policy scenarios to improve 
land use management 

Objective 3. Assess the impact on land use 
of new technologies and policies 

* Improved understanding of implications 
of technical change for natural resources 

* Inputs for designing technology for 
sound land use 

Objecti ve 4. Strengilien national capacity to 
improve land resource management 

* Strengthened institutional capacity fOl" 

land use management 
* Tighter linkages among institutions 

influencing land use 



Agroecosystem Programs 

Agroecosystem research wil\ be the 
responsibility oí three multidisciplinary 
programs, working in clase association with 
the Land Use Program. Although each 
prograrn wiIl focus on a particular ecosystem 
with its own objectives, it is expected that 
the prograrn tearns will follow a comrnon 
methodoJogical approach to their work of 
developing prototypes for sustainable 
production systems. 'Ibis comrnon approach 
will combine farm experimentatíon in 
selected catchment areas with specific 
observations across the ecosystems within a 
network structure. Site-specific 
experimentation and observations will 
produce empirical agroecological and 
socioeconomic data. 'Ibese are then analyzed 
10 derive principies in the form of stochastic 
and deterrninistic models. Agroecosystem 
databases are then constructed 10 interface 
with regional and global databases. These 
will be used via GIS to study the 
relationships between Iheoretical and field 
studies wilh "Iayers· of inforrnation used to 
test hypotheses on the impact of land use on 
production and conservation at different 
levels oí aggregation. 

Objectives 

Each of Ihe three Agroecosystem Prograrns 
and Ihe Land Use Prograrn has its own 
specific objectives (see Box 3), which are 
highly complementary and closely interlinked 
wilh Ihose oí Ihe olher CIAT prograrns. It is 
expected Ihat Ihese objectives are also highly 
complementary wilh those of sister centen, 
particularly Ihose working in forestry and 
agroforestry. 
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Operational Stages 

Once the prograrn tearns are assembled, 
strategic objectives for each tearn will be 
pursued through activities carried out in four 
main stages: (1) inventory and analysis of 
ongoing activities for observational studies; 
(2) selection of research sites for detailed 
experimentation; (3) diagnosis of land use 
systems and design of management 
alternatives; and (4) generation of prototype 
technologies. AIlhough these four stages are 
presented as a logical sequence of steps, it is 
recognized Ihat the process is dynarnic and 
iterative. A multi-institutional approach 10 
resource management, as proposed here, will 
promote Ihe integration of the R & D 
experiences of different actor! working under 
diverse conditions within each of the 
agroecosystems in order to assure that 
continuous monitoring of rapidly changing 
production systems provides adequate 
feedback. Prograrn activities follow Ihe 
stages described far the three 
agroecosystems. Available knowledge for 
each stage differs acrass ecosystems; Ihus, 
efforts to achieve expected outputs will 
differ. 

Stage l. Characterize land use systems 

Preliminary characterization of existing 
farming systems in terms of productivity, 
equity, and conservation is Ihe first step in 
Ihe process oí identifying and designing 
sustainable production alternatives. This will 
be done rnainly Ihrough the collection, 
analysis, and interpretation of primary data 
as well as existing published and secondary 
information. Inforrnation management 
systems for selected areas will be organized 
so Ihat the interreJationships between 



Box 3. Objectives 01 the Land Use and Agroecosyslem Programs. 

Land Use Forest Marglns HlIIsldes Savannas 

1. Understand Ihe dynamlcs of 1. Assess Ihe posslble social and 1. Characlerize the mechanlsms 1. Identify key agricuftura! 
land use. envlronmental Impact of leading lo resource degradallon sustalnabllity problems and 

technologlcal Innovation on and assess technological optlons. development opportunltles In lhe 
shlftlng cu!tlvation. acid-soll savannas. 

2. Appralse pollcy alternatlves for 
Improved land use. 2. Generate agroecologlcally and 

2. Reduce the destructiva effecls economically viable componenls, 2. Design lechnologlcal 
01 shlfting cultlvation. acceptable lO larmers, for sol! Interventions tallorad lo savanna 

3. Assess Ihe Impact on land use and water conservation and envlronments lo Increase 
01 new technologles and policies. management practices. productivity, whlle preventing or 

3. Asslst In the development of reverslng rescuree degradatlon. 
improvad land use strategles In 

4. Strengthen natlonal capacity lo humid lorest areas. 3. Strengthen the capacity 01 
Improve land resouree natlona! systems lo generale end 3. Understand lhe blophyslcal 
management transfer resource-enhanclng aspects 01 savanna product!on 

4. Strengthen natlonal capablllties technology. systems end thelr management I 

for Improving foresl-margln lor sustalnable productlon. 
productlon systems. 

4. Strengthen natlonal capacitles 
lor deslgning and monitorlng 
savanna productlons systems . 

-_._ ...... __ ...... __ ...... _. . ~. 

SOURCE: CIAr In the 19905 and Beyond: A Slrateglc Plan. 



pressure on the resource base and land use 
pattems can be understood, with particular 
reference to existing oonstraints and 
opportunities for system intervention. These 
infonnation systems will catalog any existent 
sustainable land use technologies by areas of 
potential application. 

Adivities 

Activíties shouW be classified according 10 
broad agroecological and socioeconornic 
pararneters. This information will provide 
the following overall frarnework: 

* 

* 

* 

EnvironmentaJ-climate, soH type, and 
topography 
Socioeconomic--population pressure and 
marketing opportunities 
System--on-fimn and off-farm 
components and spatial arrangements 
(structure) 
Technological--inputs, management, and 
outputs, including their evolution over 
time 

Land use inventories within agroecosystems 
will be built upon the agroecozone 
characterization work: done by the 
AgroecologicaI Studies Uni! for CIAT's 
strategic planning exercise. They inelude the 
inventory of land management research done 
by governmental and nongovernmental 
organizations, as we1l as by the informal 
fimn sector. The f01lowing information will 
be required: 

* Further characterization of the most 
important land use systems within the 
ecosystem, as determined by the 
combination of land units (sel by the 
physieal environment) with management 
units (produetion objectives and 
resources) 
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* 

* 

Identification of land use-related 
institutions and/or projects or 
cornmunities operating in each 
agroeeozone 

Assembling and coordinating teams of 
interested parties tha! can be contracted 
10 characterize resouree management 
components and practices by using a 
cornmon methodology 

Stage 2. Selcct research study areas 

The land use systems described in the 
inventory stage constitute the subject of 
interinstitutional activities seeking to identify 
experimental sites. Because land use studies 
examine the ecological implications of 
technologies on the environment, the 
experimental sites used must inelude several 
Carros within a catchment context, their 
selection being guided by a set oC eriteria that 
include: 

* 
* 

* 

* 
* 
* 

* 

Size of the area 
Perceived urgency oí problerns and 
opportunities identified 
Extent to which possible solutions are 
researchable and can be extrapolated to 
other regioos and countries 
Available knowledge about the region 
In-house expertise 
Presence of potential institutional 
partners 
Logistica! aspeets such as accessibility 
and security 

Selection of research areas entails a number 
oC interrelated processes to identify specific 
sites (catchments) and institutional partners 
for each of the three main agroecosysterns. 
Such processes ¡nelude institutional 
reoonnaissance and area selcction studies, 
whieh will run ooncurrently. Activities in 



this area will be carried out jointly with the 
Land Use Program and concurrently with 
those activities described under Stage 1. 

Research policy, organization, and 
interinstitutional arrangements are the main 
components in developing ecoregional 
mechanisms for sustainable agriculture. Two 
distinguishing features of this approach are 
institutional panicipalion throughout the 
who\e process, ranging from technology 
design lO application; and compleme1llar{ry 
among partners in the generation and transfer 
stages within a comparative-advantage 
framework. The process implies a cornmon 
research agenda with complementary 
activities pursued independently bu! in 
concert. 

Careful selection of a few partner instltutions 
is key lO the proposed lntegrated approach. 
Selecoon criteria wiII depend on the stage of 
research; e.g., for the planning stage, a 
combination of institutions having diagnostic 
expertise and abilities lo articulate farmers' 
perceptions, interpret policy makers' 
decisions, and detect researchable issues 
would be needed. The implementation stage, 
in turn, requires mature institutions that 
combine proven expertise in the planned 
activities with fuI! cornmítment lo the 
researchable issues selected. 

Institutional reconnaissance will be carried 
oul to identify and establish effective links 
with institutions interested in jolnt resource 
management activities. Discussion and 
identification oC cornmon interests, 
objectives, and worklng hypotheses will 
determine a preliminary research agenda lO 
be agreed upon on the basis of comparative 
advantage and resources. 

Logistical considerations indicate that only 
two experimental sites should be selected for 
each agroecosystem. They should comprise 
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a minimal numbee of contrasting situations, 
depending on differing pressures on the 
resource base, farmers' responses lo these 
pressures, and available technologies. 
Because CIAT ls international in nature, the 
sites for each agroecosystem will be Iocated 
in at least two difierent countries. It would 
be advisable for one site fol' each 
agroecosystem to be in Colombia, on the 
basis of proximity to headquarters and 
opportunity for use as a training grounds. 
However, the Caquetá area in Colombia is 
not representative oC the forest margins 
ecosystem. In the case of savannas, the 
second choice is clearly Brazil, given the 
relevance oC the Cerrados Cor that 
agroecosystem. Central America appears 
particularly suitable as a second location for 
forest margins and hillsides, given their 
relevance for the subregional economy and 
theif influence on prevailing land use 
patterns. 

In principIe, sites may be located in: 

* The Brazilian Amazon and Central 
America Cor forest margins 

* Central America and the Colombian 
Andes for hillsides 

* The Colombian Llanos and Brazilian 
Cerrados for savannas 

Another principie is lO use, as experimental 
sites, the existing stations managed by 
national partner institutions. Although major 
investments will be avoided, addltional 
capital will be required to adapt or improve 
facilities at these stations. 

Activities 

Savannas Program. Activities are at the 
technology generation stage, although most 
of those planned Coc site selection have not 
been developed. 



Forest MargillS and Hillsides programs. 
Activities related to Stages 1 and 2 will be 
developed together for both ecosystems. 
This is based on the hypothesis that land use 
issues in the two ecosystems are interrelated 
and that there will be spillover effects in 
terms of social behavior and ecological 
relationships. Moreover, the synergism 
expected from such joint analyses and 
activities and the símilarity in expertise 
required would result in a more efficient and 
etrective use oi scarce human resources. 

Stage 3. Diagnose Jand use systems and 
design management alternatives 

Diagnosis should precede the design of 
appropriate technologies. First, land use 
problems ar~ identified at the farm level, 
e.g., food shortages, inadequate or unreliable 
income, or soil degradatíon. Parallel to these 
problems, there may also be problems at the 
catchment level, beyond the control of the 
individual farmers, e.g., downstream silting, 
lack of adequate marketing facilities for cash 
crops, or land ownership patterns. 

Potential for removing constraints in existing 
technologies or for new land management 
patterns leads to the design oi specifications 
for appropriate technological interventions in 
the system. On the basis of such 
specifications, design starts with technology 
appraisal, based on technical knowledge from 
CIAT's commodity programs, partner 
research institutions, and farm experience. 
Technology design per se combines selected 
technologies to improve land use systems. 
Identifying the private and social costs and 
benefits of such systems is essential if 
production technologies and land use patterns 
are to reduce discrepancies between ofien
conflicting social and private interests. 
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Production technologies for ímproving 
productivity in specific areas should exploit 
natural biological processes to both make 
efficient use of endogenous nutrients, light, 
and water and increase protection against 
pests. By exploiting biological processes, 
technologies should reduce economic risks 
and protect the resource base. Multispecies 
combinatíons or polycultures, by imitating 
natural vegetation complexes, could 
accomplish such ecologica1 functions, but at 
the cost oi the higher yields obtained in 
monoculture systems. Combinations of two 
or more technologies in land use patterns 
may be the optimal selection. The 
application of different technologies within 
agroecosystems. each focusing on microareas 
and adapted to farmers' constraints, would 
result in a landscape mosaic of mutually 
sustainable production systems. 

CIAT, as an international center, should 
avoid the risle oí location specificity by 
encouraging the Agroecosystem Programs to 
research the relationships from which 
ecological principIes can be derived, and then 
apply those principies tO the design of 
prototype models adapted to particular 
landscapes. The following relationships 
seem relevant: 

* 

* 

* 

Species diversity in space or time (e.g., 
agroforestry, ley farming) with landscape 
stability 
Natural biological processes with crop 
yields 
Economic production with ecologica1 
protection 

Diagnoses will be undertaken for each oí the 
three agroecosystems after study areas have 
been selected. 



Activities 

Activities for Ihis stage will involve Ihe 
assessment of farmíng systems problems and 
oppol1Uníties, Ieading to Ihe development of 
hypotheses for more sustainable Iand use 
patterns and correspondíng production 
systems in accord wilh Ihe programs' maín 
strategic objectíves (see Box 3). They will 
involve: 

* 

* 

* 

* 

Exploratory rapíd appraisals to develop 
simple, empíricaI models for ex ante 
anaIysís of aIternative farming/land use 
systems 

AnaIysis of Ihe various technologicaI 
components in productíon a1ternatíves in 
order lO understand soíl/plant 
interactions as affected by resource 
management alternatives 

Workshops, one for each ecosystem, to 
discuss wítb panner institutions problems 
and opportunities of agroecosystems 
research for tbe purpose of identifying 
aItemative research approaches, common 
hypotbeses and research agendas, 
appropriate division of labor, and 
potential experimental sites 

Preparatíon of ínterinstitutional research 
projects for submission to appropríate 
donors 

Stage 4. Generate prototype technologies 

Allhough institutional responsíbilities will 
result from concerted efforts wilh partner 
institutions, CIAT's comparative advantage 
líes in strategic research aimed at 
understanding soil/water/plant relationships 
and Carmer behavioral patterns. 

* 

* 
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Soil/water/plant relationships 

Descriptíons of nutrient levels, 
organic matter, biota, and 
hydrologíc and physical 
characteristics of representative soils 
in land units witbin each ecosystem 
in order to document changes in Ihe 
dynamics of nutrient cycling and 
plant growth in relevant production 
systems under prevailing 
management options and different 
land use intensities 

Identification of key processes and 
Iheir functional relationships for 
increasing productivity while 
conserving tbe resource base of 
each ecosystem 

Construction of models to describe 
Ihe dynamics of soil organic matter, 
nutrients, water, and plant growth 
in multíspecies technologies and 
land use pattems fue sustainable 
production 

Farmer behavioral patterns 

Frequently, management practices 
leading to degradation of Ihe natural 
resource base are influenced by 
socioeconomic forces at Ihe farm leve!. 
Agroecosystem studies should Iherefore 
attempt to understand farmer decision 
making and its relationship to tbe 
depletion of Ihe resource base, Ihe 
socioeconomic environment, and 
ecologica! change. Research will be 
carried out jointly by Ihe Land Use and 
Agroecosystem Programs and will focus 
on Ihe forest margins and hillside zones. 
The following activities are envisaged: 



Research on land allocation pattems 
wi!hin and across farros in 
catchment areas; research on 
different land use intensitíes among 
food/cash crops, fallow areas, 
pasture, and natural vegetation 

Research on time a11ocation pattems 
between on- and off-farro activities 

Understanding oC !he choices made 
by individual farrners under 
di ffering conditions 

Analysis oC circumstances behind 
land use decisions, incJuding, inler 
aJia, staple food production, cash 
surpluses, and risk avoidance 

Activities 

It would be premature to indicate actívities at 
!his stage because sites have nol been 
selected, partners identified, nor COmmon 
research agendas drawn up. 

Starrmg Patterns 

Staffing oC !he programs must take ioto 
account !he specific program, development 
stage, team deployment, location, and area oC 
expertise: 

* For !he two-site approach, an 
unbalanced model will be followed, tbat 
¡s, two-!hirds to !hree-quarters of !he 
staCf positions will be based at !he main 
site and !he rest at !he complementary 
gite, where !hey will work jointly wi!h 
otber institutions in !he same ecosystem. 
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* 

* 

* 

* 

The Colombian Llanos, !he Brazilian 
Amazon, and Central America are 
proposed as main sites for savannas' 
forest margins, and hillsides, 
respectively, !he rrrst two for obvious 
reasons, and !he !hird for country and 
regional balance. In Central America, 
because oC geographical proximity oC 
hillsides (maln site) and forest margins 
(complementary site), time a11ocations 
across programs fur mos! fields oC 
expertise wiIl result in economies oC 
scale. 

Research sites are envisaged as arenas 
Cor joint national and intemational land 
use studies. The intemational team will 
be staCfed mainly by CIAT personnel, 
supported by expertise from o!her 
CGIAR centers, such as in 
agroforestry/lilrest ecology (ICRAF and 
!he CGIAR forestry initiative); in 
Iivestock and resource management in 
Central America (CATIE); or in 
cropping systems (CIMMYT on Central 
American and Andean malze). 

The combination of permanent and 
temporary appointments oC intemational 
stafC will change ayer time, !he reason 
being changing expertise requirements. 

There will be only one team Cor !he fiest 
two stages of Forest Margins and 
HilIsides program development during 
1992-1993, which will operate in close 
relationship wi!h !he Land Use 
Program. The team will operate under a 
temporary coordinator, which should 
provide an opportunity Cor natural 
leaders 10 emerge from among !he 
recruited senior staff. By 1994, !he 



* 

three agroecosystem program leaders are 
expected 10 be working in tbeir 
respective main bases. 

Socioeconomíc analyses of land use 
trends and policies require 
complementing economic policy and 
resource economics witb expertise in 
polítical analysís of related land use 
policies. A permanent senior fellowship 
position in tbe Land Use Program is 
proposed fur distinguished decision 
makers andfor scholars who wish 10 
make one-year studies of particular 
policy issues. 

Resource Allocation and Requirements 

111e expected evolution of resource utilization 
in tbe !bree programs during 1992-1996, in 
terms of ·activities· as defmed by tbe 
CGIAR (see Appendix), appears in Tables 15 
to 17. 

Tables 18 10 20 show tbe Senior Staff 
positions scheduled for tbe execution of tbe 
operational plan of tbe tbree programs during 
1992-1996, and tbe costs associated witb tbe 
various research sections. 

Description of Senior Staff Positions* 

Qffice 01 Leader. Provides guidance and 
coordinates design and implementation of 
research on farming systems al tbe 
agroecosystem leve!; promotes and 
coordinates multidisciplinary and 

* Common to the three programs. eJtcept as indicated. 
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interinstitutional activities; and establishes 
Iinks witb tbe land use and commodity 
programs and witb otber institutions. 

EcollOmics. Studies economic performance 
of alternative farming systems; contributes to 
development and testing of appropriate 
models; participates in multidisciplinary 
characterization of farming system, and Iheir 
microecononúc, market, and olher 
constraints, and in the prioritization of 
alternative research strategies; and 
collaborates in Ihe design and testing of 
bioeconomic research at tbe farming system 
level. 

Cropping systems. Studies contribution of 
selected crops to Ihe performance of 
alternative farming systems and Iheir 
requirements, and identifies appropriate 
niches within tbe systerns; contributes to 
multidisciplinary characterization of farming 
systems and design and testing of a1ternative 
systems; establishes links witb comparable 
areas of expertise in commodity programs 
and elsewhere; and participates in selected, 
highly focused strategic research on soilfplant 
relations in farming systems. 

Soils, management, Farest Margins. Studies 
physicochemicaI soH dynamics under a 
variety oC cropping systems and agronomic 
practices; and determines long-term trends in 
organic malter, mineral nutrients, and soíl 
structure in terms of víability of sustainable 
systems. 

Soils, management, Hillsides. Studies 
physicochemicaI soil dynamics under 
different management techníques; and 
determines long-term trends in organic 
matter. nutrients, and soil structure, with 
particular attention 10 erosion control. 



T able 15, Forest Margins Program, Resouree utilization by activities for lhe years 1992, 1994 and 1996 
(pereent share), • 

b 
Ac!ivlUes 

1. Reeource conaervation and management 

2. EcofogicaJ eharacteri%atioo 10.0 

8. Soíle. conservation and management - 20.0 25.0 

8. land uw management 10.0 

9. Oewlopment 01 productloo sy<IOm. lo< 
sustainable reaourciIJ management 15,0 25.0 

VII. Research DO human Unugas 

2. Other linkages 30.0 - 20.0 15.0 

VIII. Sodoeconomic and poIicy research 

1. Economic and 8Oéiálanaf)'Sis al mlcro-level 25.0 1&.0 10.0 

2. Markat analylÚs 5.0 5.0 5.0 

4. Research on impact 5.0 5.0 5.0 

IX. Inslitullon building and networ1dng 

1. Tralnln;¡ 5.0 5.0 

5. Strength&ning "aticnal re:seareh systema 15.0 10.0 5.0 

e. Networks 5.0 5.0 

a. SSA. SUb-Saharan Africa: t..AIC • Latin Amerlca and Caribbean; WANA .. West Asia and North Africa. 

b. Numbers refer la Cll lAR'. deflnmon. 01 -_les- (""" Appendlx). 

69 



Tabla 16. HiIIsldas Programo Aasource u1i1ization by actlvities forthe years 1992, 1994 and 1996 
(pereent share).· 

b 

lo Reaource conservation and management 

2. EcoIogical oharaeterlzation 10.0 

6. sona, coo80rvation and management 20.0 25.0 

8. tand USé management 10.0 

9, Oev$lopment of producUon syMema for 
sustainable resource managaménl 20.0 30.0 

VII. ReMarch 00 human liokagee 

2. Othar línkages 25.0 15.0 10.0 

VIII. Soclooconomic and poIicy research 

1, Economie and social analysis at m¡ero~level 25.0 16.0 10.0 

2, Market analysis 5.0 6.0 5.0 

4. Research on lmpact 6.0 5.0 6.0 

IX. Inlllitutioo building and n<>tworking 

1. Training 5.0 5.0 

5. Strengttuming nalíonal research systems 20.0, 10.0 6.0 
I 

6. Networka - 5,0 ! 
6.0 

a. SSA .. Sub-8aharan Afriea; LNC = Latín Ameñea and Caribbean: WANA:= West AsIa ami North Alrica, 

b. Numb$fsrefer to CGIAR's def1nltlo;,:; of 'aetivities" {$1M Appendix). 
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Table 17. Savannas Programo Resource utilizatlon by actlvities for the years 1992, 1994 and 1996 
(percent share).· 

b 
AclMlies 

L __ andmanagemeru 

4. SOile, (lonservatlQlt and management - 30.0 30.0 

7. Water conservation and management 5.0 5.0 

9, O8wlopmoOl 01 production oyatemllor 
eustainabhl r8aource management - 40.0 30,0 

VII. Research en human tinkagea 

2. Other Unkag&s 5,0 5.0 

VIII. ~icandpolicym_ 

1. Ecooomic and social anatysis at micro-Ievel 5.0 5,0 

2, Mat1<et analysi. 5,0 

4. Reaearch on impact 5,0 

IX. InotlMlon building end n_ng 

1. Trainlng 5.0 

5. Streng.thening natkmal rese&rch Iyvems 5.0 5.0 

e. N_k. 10.0 5.0 

lL SSl\ = Sul>-Soha,an A!rIca; LAIC« Latin Americ6 and Carlbbean; WANA _ WNI AsIa and Horth Alrica. 

b. Number. re(e( 10 CGIAR·. definition. of "'activitiel'" (see Appendix), 
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25.0 

5.0 

30,0 

5,0 

10,0 

5,0 

5,0 

5.0 

5,0 

5,0 



Table 18. Fores! Margins Programo Revisad budget lor 1991 and projected budgets lor cora 
activitias lor 1992-1996 (SYs ~ Senior Staff years; constant 1991 US$'OOO). 

Senior Sta!! PosItion 

Office ot Leader 

Economica 

Cropping eystems 

Soils. management 

Agr08COlogy/Agroforestry 

Uvestock systemfJ .. : "-

113 '0.5 

128 0.5 

- 0:25 

108 0.5 

- 200 

113 281 '1.25 281 

128 130 1 255 

Table 19. Hillsidas Programo Revisad budget for 1991 and projected budgets lor core 

activities lor 1992-1996 (SYs .. Senior Staff years; constant 1991 US$'OOO). 

Office of leadef 1 200 200 

Economic$ 0.5 113 0.5 113 0.75 169 0-15 169 0.75 

Cropping systéms 0.5 128 0.5 128 0.5 130 255 ' 1 

SOiI-s. management - 0.75 191 0.75 191 0.75 191 0.75 

Agrooeology/Agrolore6try 225 1 225 1 

Livestock systoms 0.5 108 0.5 108 $4 0.25 $4 0.25 

0.5 113 0.5 113 0.5 180 0.5 
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-281 

255 

319 

225 

191 

200 

169 

255 

191 

250 

$4 



Table 20. Savannas Programo Revisad budget tor 1991 and projected budgets for core 
activities for 1992-1996 (SYs .. Senior Staff years; constant 1991 US$'OOO). 

Senior SIal! Posltlon 

Olfic. 01 Lead., 

Economics -
Cfopping SlY'!tem8 

SOII •• organIc matt", 

Nittcg.n cycllng 

Nutrieot cycfing 

Uvestock syst-oms 

EcopI>yslology 67 

CropIPaSIUf& eystems 200 

UanO&-based research 20 

Soils, orgallic maJter, Savannas. In 
collaboration with other program members, 
studies long-term trends in physicochemical 
dynamics oC soil! under variou! cropping and 
grazing systems, with particular emphasis on 
soil hydrology and physics; describes 
changes in soil hydrology and physical 
condition of aeíd soils oC varying textures 
and slopes as affected by difierent cropping 
systems and erop and pasture sequenees; and 
relates changes to measurable soil 
parameters. 

AgroecologylAgroforestry. Participates in 
system characterization studies and 
identifieation oC researeh priorities fur 
arboreal species; carríes out interdisciplinary 
research on integradon oC crops, livestock, 
and trees al system level, and contributes 10 
strategic research on biological 
interrelationships oC above components; and 

200 200 

180 1.5 300 

2Il5 1 255 

2Il5 255 

201 201 

255 255 

1 255 255 

0.25 114 227 1 227 
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255 '1 255 1 

40 I !lO 

establishes links with specialists in otller 
advanced institutions and tIle Tropical 
Forages Program. 

Nitrogen cycling, Savannar. Studies cycling 
oC nitrogen in tropical aeíd soils as essential 
component of sustainable production where 
inputs are restricted; determines efficiency of 
nitrogen fixation and nitrogen losses in 
tropical production systerns in order 10 
design stable, econornieally viable systems; 
studies processes that control biologícal 
fixation, sizes oí nitrogen pools in soils and 
plants, and the fluxes among tIlem; and 
determines effects of cropping sequences
partieularly transier oC legume nítrogen 10 
nonleguminous crops--and of strategic 
applications oC iertilizer nitrogen to erops in 
tIle nitrogen cycle, particularly the effects on 
tbe fixation process. 



Nutrient cycling. Stud ies mechanism of 
nutrient cycling in contrasting cropping 
systems; evaluares nutrient pools and fluxes 
under contrasting soH systems, crop-pasture 
rotations, input levels, and crop sequences; 
and develops and adjusts methodologies and 
techniques for nutrient cycling research. 

Livestock. systems. Participates in 
characterization oí existing farming systems 
and their constraints and opportunitíes; 
collaborates in design and testíng of 
alternative farming systems, and investigates 
interrelationships between fodder crops and 
Iivestoclc at system level; and establishes 
links with Tropical Forages Program 
regarding plant/anirnal interactions. 

Anthropology. Forest Margins. Collaborates 
in multidisciplinary characterization of 
farmíng systems, partícularly 
decisíon-making processes at farm level 
under different land use intensities; assists in 
identi fication of socioeconomic research 
priorities; and contributes to participatory 
design and testing of alternative farming 
systems with emphasis on management 
implications of new technologies. 

Anthropology. Hillsides. Collaborates in 
multidisciplinary characterization oí farmíng 
systems; and elucidates decision making at 
farm level as it relates to varying social 
systems and land pressures. 

Ecophysiology. Savannas. Studies factors 
influencing relations among plants and their 
changes caused by variations in soíl and 
aerial environments, especially in perennial 
agropastoral and silvopastoral systems. 
Seeks to understand the physiological 
processes responsible; and, based on this 
understanding, develops models in 
association with other team specialists to 
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predict the outcome of particular 
management strategies. 

CroplPasture systems, Savannas. 
Collaborates in design and implementation of 
characterization studies, and elaborates 
appropriate datahase management tools; and, 
with other team specialists, develops 
simulation models te describe and test 
alternative farming systems. 

Resource Management Researcb: 
Complementary Activities 

Forestry-related research 

CIAT's strategy in the area of resource 
management follows a land use approach in 
order to optimize social returns in the use of 
the resource base for agriculture. In this 
Iand use context, a multiplicity of 
combinations in time and space among 
agriculture, agroforestry, and forestry 
components is found within agroecosystems. 
Research on both agroecosystems, and 
combinations of components has been 
traditionally carried out by separate 
institutions, making it difficult to analyze 
their ecological relationships in different 
landscape arrangements. 

In making resource management strategies 
operational for 1992-1996, CIAT 
hypothesized that, when designing sustainable 
land use systems, the objectives ol farmers 
and society should be considered and 
harmonized so to develop landscape 
arrangements that combine polycultures and 
monocultures in space and time. The 
forestry component should be an integral part 
in any land use approach in the tropics, 
particularly for agroecologies such as the 
humid forests and the hillsides, where teces 



play important productive and protective 
roles. 

Trees can make contributions to sustainable 
land use in a self-sufficient context in three 
main areas: (1) agroforestry at the farm 
level, (2) watershed management, and (3) use 
of natural foresto 

Agroforestry (Le., growing trees on the 
farm). Activities for the planning period will 
incorporate expertise from both the HiIIsides 
and Tropical Forages programs: !he former 
will focus on the role of trees in polyculture 
systems and !heir management, whereas the 
Tropical Forages Program wil1 concentrate 
on selecting fOfage trees and shrubs for mid
altitude hillsides. Even at this modest [evel, 
It is expected that, in order to reach a critical 
mas s, the programs will need the expertise 
on soils, plants, and socioeconomics 
available in the Germplasm Development and 
Resollrce Management Research divisions, 
except in the case of forestry aspects. 

Watershed management. Research will focos 
on reducing soil erosion and downstream 
losses by identifying and quantifying 
llpstream and downstream interrelationships. 

Use 01 natural foresto Tropical rain forests 
in Latin America constitute the world's 
richest SOllrce of plant and animal Iife, 
constituting a vital reservoir of genetic 
resources. Widespread forest c1earance ls 
disrupting these ecosystems and contributing 
to !he [058 of global biological dlversity and, 
possibly, 10 global warming. Research must 
relate 10 more effective conservation of 
tropical forest ecosystems through the 
development of sustainable management 
systems, including by-product extraction. 

Por both watershed and forest management, 
there Is a need to strengthen research on the 
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Iinkages among forestry and other 
development sectors. 

Although It may not be comparatively 
advantageous for CIAT to develop expertise 
in each of these areas, there is a need for a 
minimal cadre of in-house experts who can 
interact with outside colleagues in developing 
a land use approach, and tap available 
know\edge and expertise. In this context, it 
is envisaged that ICRAF and !he CGIAR 
forestry initiative could second staff to 
elAT's Resource Management Research 
Division; otherwise, other sources will have 
to be explored Cor the expertise required for 
research on land use in tropical America. 

Thecorresponding budget foc this minimal 
research cadre appears in Table 21. 
Descriptions of these positions foJlow. 

Tree expenise. Does seed collection and 
storage, as well as rneasures performance oC 
provenance trials of native and exotic 
species. 

Silviculture. Studies nursery practices, tree 
establishment in adverse sites, and 
afforestation and reforestation techniques. 

Forest ecosystems. Establishes ecological 
foundations for sound and sustainab le 
management practices, maintaining the 
biological diversity within the natural forest 
and improving the quality of life for the 
population living there. 

Forest policy. Studies land use regulations, 
land and tree tenure policies, pricing 
policies, and administrative reforms. 

Network coordination. Promotes 
complementary research activities by nadonal 
instltutions, provided they have acress 10 
resources thal enable them 10 participate. 



Table 21. Resource Management Division. Revised budget lor 1991 and projected budgets 
lor complementary activities lor 1992-1998 (SYs = Senior Staff years; constant 
1991 USS'OOO). 

Staft Position • 

Tree speeialist (H) 225 

Silvícu~urn (H) 225 1 225 

Fot9st eeosystems (FM) 225 1 225 

FOf.s! poIioy (LU) • 1 225 ·1 225 1 225 

Network COOldination (FM) 200 200 

Soybean (S) 350 350 

Sorghum (5) 320 320 

a. (FM) =' Forest margins; (H) ~ HiIlsides; (LU) :# Land use; (S) == Savannas. 

Research in strategic commodíties 

In CIAT's strategic plan, lhe critical 
importance of sorghum and soybeans for 
tropical and subtropical Latin America was 
identified. In particular, lhe future potential 
of these two craps as components of 
sustainab le cropping systems for lhe acid and 
moderately acíd soils of lhe tropical savannas 
was emphasized. 

Activity l. Research on sorghum for lhe 
Latin American savannas 

Sorghum research in Latin America and lhe 
Caribbean has not developed in tine wilh tha 
present and futura potential of lhe crop. 
Interoational and national research are 
underfunded, and regional cooperation needs 
to be strenglhened. CIAT plans to 
participate in a future effort lhrough its 
contribution to integrating modero sorghum 
technology into production systems for the 
savannas. ICRISAT, INTSORMIL, and 
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national prograrns in Central and South 
America will all be important actocs in any 
subregional effort that is developed. CLAIS 
(Comisi6n Latinoamericana de Investigaci6n 
en Sorgo) may well be the umbrella under 
which a savanna program materializes. The 
contribution of CIAT to this agroecosystem
focused program is projected to be equivalent 
to one Senior Staff position and associated 
support. The role of the scientist will be 
defined more clearly once the shape and sire 
of the effort have been decíded. The focus 
of CIAT's work will be to ensure lhat 
sorghum becomes a !rey component of 
tropical acid-soil savannas. In view of the 
faet that the CIAT Rice Program is already 
involved in very similar research for upland 
rice, it is proposed lhat this complernentary 
activity be associated operationally wilh lhat 
program, as well as with that of the 
Savannas. 

Activity 2. Research on soybeans for Latin 
American savannas 



Like sorghum, soybeans have not received 
intemational or national attention 
commensurate with their potential in the 
region. Brazil and Colombia have developed 
national research efforts, but regional 
cooperation is just beginning. CIAT 
proposes to develop a complementary activity 
that would involve leading national programs 
in the region, specifically designed to 
strengthen research on tropical soybeans 
focusing on acid-soil savannas. The 
proposed level oC ClAT contribution to this 
effort would be equivalent to one Senior Staff 
position and associated support. The focos 
oC the CIAT contribution will specifieally be 
directed at integrating soybean technology 
into sustainable cropping systems Cor the 
savannas. In view oC the faet that the CIAT 
Bean Program is developing acid-soil 
tolerance in Phaseolus, there will be definite 
complementarity between these activities. 
The outcomes of soybean research will be 
integrated c10sely with the ongoing activities 
of the Savannas Program. 

Expected Outputs 

Stage l. Characterization of land use 
systems for better selection of study areas. 
by the end of 1992. including: 

" 

" 

Identification and description of 
representative agroecozones and 
prevailing land use pattems, including 
preliminary understanding oí their 
structure and function. 

Identification oC institutional partners 
and definition oC their commitrnents. 

Stage 2. Selection of study areas: 

" In the savannas, lo be ready by the end 
oí 1992, counting on the vast 
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accumulated knowledge and institutional 
relations 

" In the forest margins and hillsides, to 
have been selected by the end of 1993. 

Stage 3. Diagnosis and design: 
Technological hypotheses in the forro of: 

* 

" 

'" 

" 

" 

A1temative models for sustainable land 
use patterns in space and time, 
indicating prospective components, 
arrangements, and their succession. 

Sets oC management techoologies that 
a1one, or combined with others. would 
improve productivity and conserve or 
even enhance the resource base. 

Components, arrangements, and 
management systems for the savannas 
will be developed by mid-1993 as other 
altematives lo ley-farming rice-pastures 
technologies that have been designed and 
are being tested in the field. 

Design oC alternative land use pattems 
and technology witl be completed by the 
end oí 1994. The weight of potitical 
and social issues affeeting farmers' 
behavior in the forest margins will 
require thorough socioeconomic analysis 
before technological altematives can be 
designed. 

Assessment oC resource degradation and 
evaluation of corrective efCorts lo design 
altematives for hillsides should be 
aceomplished by the end of 1993. In 
contrast to the other agroecosystems, 
hillsides have a1ready been the subject of 
massive research and development 
efforts lo counteract resource 
degradation. Their problems, however, 
continue lo worsen. 



Stage 4. ProlOtype technologies 

The operational objective is lO initiate on
station and on-farm experiments by 1995 at 
all six sites across Ihe agroecosystems, 
relating Ihem to experiments in three 
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sub regional networks. For Ihe savannas, Ihis 
should occur early in 1993, wilh activities 
continuing and expanding elsewhere in the 
Cerrados and Llanos. In Ihe hillsides, Ihis 
would be achieved early in 1994, and in Ihe 
forest margins late in 1994. 



Chapter4 

INSTITUTIONAL DEVELOPMENT 

elAT's strategic plan for Ihe 1990s describes 
two interrelated baslc shift underlying Ihe 
center's approach to technology development. 
They are: an increased emphasis on Ihe 
context, or system, in which agricultural 
developrnent OCCUTS; and Ihe realization Ihat 
integrated solutíon models require Ihe 
particlpation of many actors. In Ihe case of 
commodíty research, Ihe systems approach 
focuses on germplasm development and 
component technologles for specific 
agroecologícal production envíronments. In 
Ihe case of resource management research, 
Ihis perspective focuses on selected, 
important agroecosystems wilhin which 
resource managernent problems can be 
coherently approached. The second shift in 
approach implies Ibat technology generation 
is a highly participatory endeavor in which 
interinstitulional coordination and mutual 
support are as importan! as Ihe research 
activities Ihernselves. 

CIAT is in a unique position as an 
interoational research organization lo assume 
strong leadership, not only In high-priority 
research bul also in providing an 
international focal polnt to other institutions' 
research. By contributing appropriate 
platforms, CIAT can make it possible ror 
international centers and nationai and 
regional programs ro contribute their energies 
and expertise in a collaborative fashion to 
well-defined research agendas. 

Consequently, Ihe center plans to contribute 
lo interinstitutional work by engaging in 
various roles Ibat would advocate Ihe need 
tOr research and development in elAT's 
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commodity and agroecosystem domains; 
develop international inCorrnation support 
mechanisms; and provide trainlng in areas oC 
CIAT research. 

Although Ihe various institutional 
development roles are assurned by Ihe 
respective research prograrns and Ihe center 
as a whole, a well-defined support program 
-described below- assists them to exercise 
these roles effectively. 

Institutional DeveJopment Support 
Program (lDSP) 

Goal 

To assist CIAT's research programs in 
strengthening the capacity and increasing Ihe 
efficiency of national and regional researcb 
systerns lo contribute to sustainable 
agriculture. 

Objectives and Strategies 

1. Strengthen national research institutions 
by means of advanced training of 
scientists and delivery of specialized 
information through documentatíon 
systems, Iibrary-based services, and 
publications 

2. Enhance the efficiency of national 
research systems and facilitate Iheir 
Iinkages with development activities 
through multi-institutíonal collaborative 
projects 



3. Contribute tu the development of seed 
supply systems for small farmer 
circumstances by assisting in the 
formation of small seed enterprises 

4. Contribute tu the formation and 
strengthening of national and regional 
training bodies lo train professionals 
dedicated tu cornmodity production and 
adaptive research 

Activitles 

Activity 1. Training 

Human resource development through 
training is required for the achievement oí 
the above objectives, especially as it relates 
to numbers 1 and 4. For Strategy 1, the 
main objective is tu move gradually from a 
general tu a specialized foeus; specialized 
training on introductory research will be 
phased out as it is taken over by national or 
regional institutions. At the same time, 
individualized training al headquarters will 
become highly specialized, focusing on 
mid-career scientists, and master' s and 
doctoral candidates. As many as one 
hundred sueh trainees would be expected 
every year once the shift from introductory 
to advanced training is accomplished. 

Group training will a1so become more 
advanced and specialized. In this process, 
the number of courses will decrease from the 
former four or five to three advanced counes 
per year for abaut 60 participants. 

Activity 2. Training of traine!s 

With respect to Strategy 4, the objective is tu 
phase out training of technology 
intermediaries and entry-Ievel researchers. A 
two-pronged approach will be followed: 
encouraging institutionalization of national 
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and regional training bodies for entry-level 
researchers and technology intermediaries; 
and training trainers in research and 
production methods, course organization, and 
adult education. These efforts will be 
accompanied by the development of training 
materials to be used by the new trainers. 

A major effort in training trainers will be 
made in 1992-1994. It will Coeus on 
cornmodity-specific training programs al 
subregional levels where a eadre of 
cornmodity specialists exists and there is 
political support for such efforts. This is the 
case in Central America and the Caribbean 
fur beans, the northem Andes for rice, and 
the Southem Cone Cor eassava. 

As the training trainers eCfort gathers 
momentum, support to in-country cornmodity 
production courses will gradually decrease. 
While they coexist, training trainers and 
in-country training will require a slight 
inerease in support staff and operating funds. 

Activity 3. Conferences 

ConCerences are a major tool to facilitate 
interactions among CIAT, its partners, and 
other stakeholders in the form of information 
exchange, discussion oC research issues, and 
interinstitutional cooperation. The program's 
support for conCerences ineludes planning, 
logistics, and assistance in Cacilítating 
participant interaction. 

During the last decade, CIAT held an 
average oC four "Iarge· and four • small" 
conrerences per year, each with 
approximately 80 and 15 participants, 
respectively. During the planning period, the 
number of conCerences Cor the Germplasm 
Development Division is likely to stay at that 
leve!. The reduction in applied and adaptive 
research meetings will be offset by an 



increase in advanced research network: 
meetings. In addition, Ihe Resource 
Management Research Divísíon will convene 
about eight meetings per year; Ihus, an 
increase in conference resources will be 
needed. 

Activity 4. Communications 

Informatíon galhering and dissemination are, 
respectively, an input to and an output oC 
CIAT's program strategies. Communication 
media production for bolh purposes is the 
responsibility of the IDSP. The main 
communication objective will be to serve a 
larger and more diversifIed audience with 
products targeted to specific audience 
subgroups. 

A new audíence will join Ihe traditionai 
commodity research aud ience: Ihat oi natural 
resource researchers and technology 
intermediaríes and professíonais in hígher 
education. In addition, CIAT's shareholders, 
nationai and intemationai decision makers, 
and public opinion groups at large must be 
informed on the center's activitíes wilh a 
view to sustaining and strenglhening Iheir 
favorable attítude toward CIAT. 

The contents of communícation media will 
inc1ude, ínter alía, consolidated research 
results, research melhods, commodity trends, 
sustainable agriculture, management 
characteristics of technologies, seed
embodied technologies, collaborative 
research activities, and scientífic events. 
Formats and types of communícatíon medía 
will include bulletins, monographs, reports, 
manuals, proceedings, catalogs, newsletters, 
audiovisual units, videotapes, and diskettes. 

Activity 5. Bibliographic information 
services 
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Rapid access to worldwide bibliographic 
information is essential for CIAT scientísts: 
this is Ihe central responsibility oC the 
program's Information Unít. These services 
are shared with national program colleagues, 
thus contributing to Strategies 1 and 2. 
Other contributions are networking wilh 
national program librarles, training their staff 
in advanced information management, and 
assisting national program scientists in 
accessing bibliographic saurces. 

CIAT's bibliographic information services 
have been recently modernized. Future 
activities will seek to keep CIAT at Ihe 
Corefront oí iníormation management 
developments; to further facilitate access by 
national program members to CIAT's 
information resources; and to enhance 
national program information systems 
through networking, training, and role 
modeling. 

Information products ánd services are current 
awareness publications Con papee or diskette); 
national, commodity-oriented bibliographies; 
quick biblíographies on current commodity
related topies of interest; bibliographic 
searches in the center's databases (CATAL, 
CINFOS, SERIAD) and CD-ROM databases; 
worldwide on-line searches in external 
databases; and photocopy services. 

Activity 6. Support through interinstitutional 
mechanisms 

CIAT has a strong record of successful 
networking and interinstitutional cooperation. 
Collaboration in this area will increase, 
particularly in resource management 
research. 

Interinstitutional efforts will be supported by 
the IDSP with partner identification, project 



design, and establishment of effective 
interinstitutionallinkages. Each colJaborative 
project will Iherefore receive enhanced 
performance planning and monítoring Ihat 
will contribute to increasing Ihe project's 
accountability. Interinstitutional projects will 
be used as training grounds for national 
program scientists and decision makers. 

To carry out interinstitutional activities, Ihe 
IDSP will set up a Project Design Office, 
having a project design specialist and 
expertise on interinstitutional mechanisms. 

Activity 7. Institutional information system 

To support Ihe program's strategies. an 
information system on partner and 
collaborating institutions will be established. 
This system will a1so assist other CIAT 
programs' collaborative efforts and help 
prioritize and target Ihe center's institutional 
development activities. The system, which 
wil1 be built upon existing databases and with 
the cooperation of olher programs and units, 
should be ful1y operational by 1994. 

Activity 8. Development of new seed supply 
Systems 

New seed supply systems, based on small 
enterprises, are necessary to serve Ihe small
farm sector, whose needs are not met by 
large public or private enterprises. The' 
IDSP, in c10se collaboration wilh CIAT's 
research programs and olher international, 
regional, national, and nongovernmentaJ 
organizations, will contribute to meeting this 
need. 

Activities will centee on developing and 
prornoting new organizational arrangements, 
based particularly, but not exclusively, on 
small-furmer oeganizations. Pilot projects 
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will be established in representative locations 
in Latin America. Beans and cassava will 
serve as madels for seed enterprises for 
sexual (grain) and asexual planting materials, 
respectively. Special attention will be paid 10 
integrating enterprise models wilh sources of 
improved germplasm. OrganizationaI 
innovations will be supported wilh 
preharvest, poslharvest, and quality-control 
technologies appropriate for small-scale seed 
enterprises. 

The absence of seed supply organizations is 
perceived as Ihe limitation to adequate seed 
supply. The development of these systems 
will emphasize Ihe design and management 
of seed supply organizations rather Ihan seed 
technology per se. Training on Ihis new 
approach and on results of pilot projects will 
be offered 10 approximately 20 professionals 
each year. Later on, subregional training 
teams may be trained. Support will be given 
to an international master's program in seed 
systems offered by Ihe Colombian National 
University, Palmira branch. 

Resource Allocation and Requirements 

The expected evolution oi resaurce utilization 
in Ihe Institutional Development Support 
Program during 1992-1996, in terms of 
"activities' as defined by Ihe CGIAR (see 
Appendix), appears in Table 22. 

Senior Staff positions scheduled for Ihe 
execution of the operational plan of the 
Institutional Development Support Program 
during 1992-1996, and Ihe costs associated 
wilh the various research sections, appear 
in Table 23. A surnmary description of each 
Senior Staff position proposed for the 
planning period under consideration 
follows. 



Table 22. fnslllUlional Davefopmenl Support Programo Resoun~e utillzation by actlvities for the years 
1992.1994 and 1996 (percent share).· 

b 

11. Crop productivity fese,.rch 

6. Seed technology and productioo - 10.0 - 10.0 

111. iJw<IIock producIivity r._eh 

2. U"""""k IyUm. 1.4 1.4 

IX. _lution building and n_klng 

1, Training \.0 1.0 31.0 1.0 1.0 30.0 1.0 

2. Conferences tmd seminars 1.0 6.0 1.0 7.0 1.0 

3. Oocumentation and dineminatlon of 1.0 \.0 40.0 1.0 1.0 40.0 1.0 

5. Strengthenlog nattonal research syateme 1.0 5.8 1.0 5.8 

a. SSA ~ SuI>-$ah""", AIrica; LAIO • Latin _ca and Caribbean; WANA • West AsIa and North Mica. 

b. Numbeno "'''''''' CClIAR', den_. 01" octMd •• • (_ Appendll<j. 

T able 23, Institutional Development SUpport Programo Revisad budget for 1991 and 

projected budgets for core activfties for 1992-1996 (SYs - Senior StaIf 
years; constan! 1991 US$'OOO). 

Senior Stalf Positlon 

Offie.l of Leader 138 138 
,. 

136 1 

Training 1,_ 1,173 1 

Ccnlerencé3 204 264 290 

Comrnunícaltons media 723 1 723 773 1 

ln1ormation and dooumentatloo 552 1 552 

PubUc affairs 218 21. 

?rojeel *"Uo' 

516 2 518 2 
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\.4 

1.0 29.0 

7.0 

1.0 41.0 

1.0 5.8 

138 

290 

773 

552 

21. 



Descrlption of Senior Starf Positlons 

Office o/ Leader. Gives strategic leadership 
to Ihe program in close collaboration wi!h 
CIAT's research programs and units. 

Training and con/erences. Responsible for 
coordination of postgraduate training and 
training in adult education, group dynamics, 
and interpersonal communication skills; and 
fOf supervising training support staff. 

Communications media. Responsible for 
developing, producing, and distributing 
CIAT's research and information output 
!hrough appropriate communication media. 

l1¡formation and documentaríon. Responsíble 
fOf maintaining bibliographic ínformation 
services at Ihe technological forefront and for 
providing necessary guidance and 
supervision. 

Public affairs. Responsible for public 
information !hrough international media, and 
fOf information strategies designed lO 
promote interest in international agricultura! 
research among policy-making groups. 

Project designo Provides expertise on project 
design and development. 

Seed supply systems. Develops new seed 
supply systems and related organizational 
aspects. 

Complementary Activity 

CIAT will seek special project funds to 
undertake a major effort in support of 
Strategy 1 and corresponding activities, 
particularly Ihose oí training trainers. This 
effort aims lO consolidate national programs' 
capacity lO train Iheir own technology 
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transfer cadres. The resulting training teams 
will undertake responsibilities Ihat were 
traditionally carried out by CIAT staff, Ihus 
relieving !he center of a heavy traíníng load. 

This activity will be jointly carried out by 
CIAT and collaborating research and 
development institutions. It seeks lO (1) 
identify and analyze national and regional 
training needs and resources for technology 
transfer; (2) provide groups of qualified 
professionals wilh opportunities for training 
in Ihe planning, execution, and evaluatíon of 
training programs and events for technology 
transfer personnel; and (3) follow up and 
evaluate !he ultimate effect of such training 
on agronomic practices by farmers and 
technology transfer agents. 

The proposed budget for !his complementary 
activity appears in Table 24. Part of !he 
resources will be Cor developing training 
materials that can be used as teaching aids by 
trainers and as a technology transfer tool by 
technicians. 

Expected Outputs 

The IDSP'g general output, lO be achieved in 
collaboration with Ihe olher CIAT programs, 
will be national research institutions wi!h an 
increased technical capacity to perform Iheir 
role, and more effective and efficient national 
and regional research systems for sustainable 
agriculture. 

Component outputs for !his research 
institution and systems enhancement will be: 

* Trained researcbers. Individualized and 
group training will open about 800 
training opportunities Cor researcbers 
during Ihe planning periodo However, 
Ihe actual number of persons involved 



Tabla 24. Institutlonal Oavelopment Support Programo Revisad budget tor 1991 and 
proJected budgets for complementary activities tor 1992-1996 (SYs = Senior 
Staff years; constant 1991 US$'OOO}. 

Senior SIal! 

Trainlng trainera 

will be 400-500 because some individuals 
will participate in sequences of events. 

* Subregional training bodies for entry
level researchers and technology 
intermediaries, endowed with well
prepared trainen and appropriate training 
materials. Three subregional teams will 
be foerned, with 25 trainers each, 
equipped with 20 instructional units 
consisting oi written and visual aids and 
evaluation instruments, and 15 
audiovisual uníts. These training teams 
are expected to offer commodity-specific 
productlon training to about 1400 
technology transfer proCessionals over the 
planning periodo 

* Improved access oC national professionals 
10 relevant information and greater use of 
it; national programs supported by a 
stronger network oC agricultural librarles, 
especially in Latin America and the 
Caribbean; improved access to 
information by scientists; and increased 
¡nformation use by research systems. 
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* Improved communication of CIAT 
achíevements to a larger and more 
diverse audience, with products targeted 
10 specific suhgroups; additional writing 
and audiovisual production expertise 
incorporated; and publication facilities 
upgraded 10 inelude desk-top and 
electronic pubJishing and printing 
equipment as required by increasing 
demand fur publications and other media. 
Production volume is expected 10 
¡ncrease by 50 % over the planning 
periodo 

* Interinstitutional research and 
development projects. 

* New seed supply systems, particularly 
for small farmers. Fírst, the 
development of prolOtypes oC small seed 
enterprises linking germplasm 
development 10 farmers who are, at 
present, not served by existing 
large-scale enterprises; and, second. 
professionals trained to adapt and diffuse 
the prototype models in new locations. 





Chapter 5 

RESEARCH SUPPORT 

Presented here are the Biotechnology 
Research Unit (BRU), the Genetic Resources 
Unit (GRU), and the Virology Research Unit 
(VRU). Within the description of each unit, 
there are separate tables showing the 
a1location of resources in terms of 
• activities' as defined by the CGIAR (see 
Appendix). Research Support also ineludes 
Visiting Scientists and Postdoctorals, 
Research Services, Research Stations, and 
Information Management Systems. 

Table 25 provides an overall surnmary of 
projected budgets for the research support 
core activities during the planning periodo 
Although the activities are not described in 
this table, their nature is implicit in the 
Iisting under Senior Staff Positions. 

Biotechnology Research Unít 

Goal 

To apply modern biological methods for 
increasing the efficiency and 
cost-effectiveness of CIAT's germplasm 
research. This research aims to assist in 
developing productive, stress-tolerant 
germplasm adapted to the agroecosystems 
where CIAT programs operate. The unit's 
research priorities are established in relation 
to those constraints that are best approached 
through biotechnology. 

Strategies 

Strategy 1. Integrating biotechnology 
research at CIAT 
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Biotechnology methods and tools wiI1 be 
made available to CIAT research programs 
once the respective technologies have reached 
operational leve\. The unit will work on 
methods and techniques likely to have wide 
application to CIAT crops, fur example, gene 
mapping and tagging, genetic transformation, 
wide crossing, and haploid induction. 
Research to identify the factors involved in 
selected plant and biotic/abiotic stress 
interactions airns to develop more efficient 
techniques for understanding mechanisms and 
screening for resistances or tolerances. 
Interaction with advanced research networks 
wiI1 be essential to implement this strategy. 

Strategy 2. Networking 

Scientists from both developed and 
developing countries will be consulted to 
determine priorities for biotechnology 
research. This exercise will lead to the 
establishment of international cooperative 
networks to conduct biotechnology research 
on specific crops. 

Strategy 3. Technology and information 
transfer 

Bridging biotechnology with the national 
research programs ofdeveloping countries 
will providetraining opportunities in biotech 
method s and techniques. These training 
activities may take the form of short- and 
medium-term in-service training, short-term 
study leave for members of advanced 
laboratories, and advanced thesis research. 

Strategy 4. Awareness of biotechnology 
issues and research 



Table 25. Research Support. Revised budget for 1991 and projected budgets for core 
activities for 1992-1996 (SYs = Senior Staff years; constant 1991 US$'OOO). 

Senior Staff Position 

Genetic resources 558 570 600 1 

Biotechnology research 

Offiee o, head/Plant physiology 200 200 1 200 1 

Biochemistry 1 199 199 199 

Molecular genetics 255 255 

Virology research 

Virology I 1 173 173 173 1 

Virology 11 1 172 172 172 

Research servicas 315 365 365 365 365 

Research slations 

Headquarters sea 1 sea sea sea 1 sea 
Carimagua - Llanos 413 413 413 413 413 

Substations in Colombia 301 301 301 301 301 

New substations ter rescuree mgt. 100 200 

Information management 

Information mgt. systems 

Coordination 279 355 355 1 355 355 

- Microcomputer 5UppOrt 75 75 75 75 75 

- LAN administratían 30 50 50 50 

- Mainframe operaUon 46 46 46 46 

Support to info. dornains 65 120 120 120 120 

Biomelric$ 140 140 140 140 140 

Visiting scientists and postdoctorals 506 556 626 626 726 

Agroocological studías 2 237 

Research contracts 169 
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The unít will be responsible for keeping 
CIAT and national program scientists aware 
oC developments on such ¡ssues as biosafety, 
interactions with private sector biotechnology 
research, and intellectual property protection 
of plant biotechnology products and 
processes. 

Activities 

Activity 1. Genetic resource conservation 
and management 

* Use tissue culture and cryopreservation 
methods to conserve cassava and selected 
tropical species such as Brachiaria spp. 

* Characterize germplasm variability and 
associated microbial populations 
genetically by using molecular 
fmgerprinting techniques 

Activity 2. Crop productivity research 

* Inerease the number of molecular 
markers for the bean molecular map 

* 

* 

* 

Develop molecular linkages (e.g., gene 
tagging) with important traits for all 
CIAT crops, especially beans, cassava, 
and rice 

Broaden the genetic base oC CIAT crops 
through wide crossing (beans and 
tropical forages) and haploid induction 
(cassava), focusing on adaptation traits, 
tolerance and resistance to abiotic and 
biotic stresses, and important lood and 
feed quality traits 

Identify factors involved in insect and 
fungal pathogen resistance (e. g. , 
bruchids in beans), plant metabolism by
products (HCN in cassava), 
photosynthesis intermediates (C3-C4 in 
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cassava), and nutrient uptake efficiency 
(P in tropical pastures and beans) 

Activity 3. Institution building 

* Consult with biotechnology scientists 
from developed and developing countries 
to organize biotechnology research 
networks for CIAT crops 

* Train national program personnel on 
applications oC biotechnology methods 
and techniques 

* Inform national programs on issues such 
as biosafety and intellectual property 
protection and related activities of the 
international centers 

Resource Requirements 

The BRU's requirements for core resources 
are listed in Table 25. A description of the 
three Senior StafC positions funded with coce 
resources follows: 

Head 01 Unir/Plant physiology. In charge oí 
cell and tissue culture research for wide 
hybridization, haploid induction, and 
regeneration oC transformed plants; as Head 
oC Unit, responsible for assisting CIAT 
eornmodity programs with the organization 
and inidal coordination oC the respective 
bioteehnology networks, as well as Cor 
coordinadng biosafety guidelines and 
biotechnology training activities. 

Plant biochemistry. Provides basic research 
support to cornmodity programs in the 
characterization oC plant biotie and abiotic 
interactions at biochemical and molecular 
level!, with the aims of identifying the 
factors involved and helping screening and 
breeding activities with the use oC 



irnmunoassays, genetic probes, and 
biochemical assays. Provides necessary 
technical support for genetic manipulation of 
CIAT crops. 

Plan! molecular genetics. Develops and 
exploits the use of molecular genetic markers 
and maps in plant breeding and germplasm 
characterization for ClAT's cornmodity 
species in order te facilitate gene tagging of 
impltrtant traits and genetic fingerprinting ol 
selected germplasm. Links the unít's and 
programs' biotechnology activities. 

The proposed utilization of the core 
resources in terms of the CGIAR's 
definitíons of activities (see Appendix) is 
shown in Table 26. 

Complementary Activities 

CIAT will seek extra-core resources for the 
unít as Usted in Table 27. Included in these 
resources is a Senior Staff position for 
microbial genetics. The principal 
responsibility of this scientist will be to 
characterize the genetic mechanisms of plant
microbial associations, with special attention 
te the rhizosphere. The pUrpose is to 
improve uptake and cycUng processes of 
CIAT crops, as well as develop safe 
biocontrols fOf pests and pathogens. This 
scientist will interact closely with CIAT 
research programs in the areas of 
microbiology, pathology, entomology, and 
soíl/plant nutrition. 

With the availability of the complementary 
resources described here and those for 
coordinating advanced research networks (as 
described under the Bean and Cassava 
programs), the unít will be in a position to 
engage in the following additional activities: 
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Activity l. Genetic resource conservation 
and management 

* 

* 

Use molecular markers to characterize, 
in cooperation with the Rice Program, 
rice fungal pathogens and, with the Bean 
Program, bacteria! and fungal pathogens 
in Phaseolus 

Use tissue culture techniques te facilitate 
exchange and conservation of MPFTS in 
cooperation with the GR U 

Activity 2. Crop productivity research 

* 

* 

* 

* 

* 

Develop the molecular linkage map for 
Phaseolus specíes other than the cornmon 
bean, beginning with P. acutifolius 

Identify and clone economically 
important cornmon bean genes 

Develop a molecular Iinkage map fur 
cassava 

Develop and utilize genetic 
transformation techniques for beans, 
rice, and tropical forages such as 
Brachiaria and Arachis 

Study plantlmicrobe interactions, 
especially as they relate to efficient 
nutrient uptake and cycling and to 
biocontrol of pests and pathogens 

Activity 3. Institution building 

* Coordinate network meetings, research 
projects, training, and production oí 
network communication medía 

* Conduct short-term advanced training 
courses on biotechnology methods, 



Table 26. Biolechnology Research Uní!. Resource utilization by aClivities for the years 1992,1994 
and 1996 (pereenl share).· • 

b 
AclMlies 

1. Reeource cooservat1oo and rnanagement 

3. Germplaem QOIlservation and tWafustion 5.0 10.0 10.0 5.0 5.0 10.0 5.0 5.0 

11. Cmp productivity ",_eh 

1. Germplasm enhaoc8fTt9fJt ami breeding 10.0 10.0 10.0 - 10.0 14.0 21.0 - 10.0 15.0 

3. Plan! proteollon - 5.0 5.0 - 5.0 5.0 5.0 

4. Plan! nutfitioo 5.0 5.0 

IX. In&ll!ullon building and neIwo<king 

1. Training 3.0 2.0 5.0 5.0 5.0 5.0 

2. Confert'JflOOt and seminara 2.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 

e. Networke 5.0 5.0 i 5.0 5.0 

a. S8A. Sub-SahOIM _: lNC -talIn _ and C8ribbean: WANA. W ... AsIa and _ AIrica. 

b. Hu_r. referto CGIAR's definition. 01 -.ctMlieB' 1_ Appendlx). 

Table 27. Biolechnology Research. Revisad budget far 1991 and projeCled bUdgets for 
complementary activilies for 1992-1996 (SYs .. Senior Slaff years: conslant 
1991 US$'OOO). 

Senior $tan Posltlon 

MlcroblaJ g80eUC$ 

tiNA fingerprinting 

Sean genetic Improvement 

1 215 

100 

91 

215 

100 -

10.0 

20.0 

5.0 

5.0 

5.0 

2.0 

5.0 



Ionger term in-service training, and advanced 
degree theses 

Expected Outputs 

* Genetic resources conservation and 
management 

Methodology foe cryopreservation of 
cassava is well advanced and will allow 
long-term germplasm conservation that is 
labor-, space-, and cost-effeetive, as well 
as maintenance of the genetie integrily of 
the world colleelion with no external 
influence. This technoIogy will also be 
implemented for other CIAT crops such 
as Brachiaria spp. 

Fingerprinting techniques, once 
established, will allow gene pool 
characlerization and phylogenetic studies 
for both CIAT crops and assocíated 
diseases, without having 10 go through 
tedious fieId experimentation or pathogen 
challenge. 

* Crop productivily research 

Research in the area of molecular 
markers will lead to an accurate 
localizatíon of agronomic traits of 
interest within a genetic map of the 
corresponding crop, with the 
concomitanl utilizadon of this knowledge 
in breeding programs. Research on 
mechanisms will allow effieient 
sereening and bctter manipulation of 
traits. 

* Institution building 

A two-way bridge between developed 
country instirutions ánd national 
programs will be established. 
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Genetic Resources Unit 

Goal 

To assemble, conserve, and characterize all 
critical germplasm resources in Phaseolus, 
Manihot, and several genera of tropical 
forages, and to research those collections so 
that they can be utilized more fully by 
internalional organizations and nadonal 
programs. 

Strategy and Activities 

AlI research activities will foeus on aspects 
of strategic value for furure research 
purposes in collaboration with elAT's 
programs and units. The unit's research 
covers a wide field that includes taxonomy, 
reproductive biology, evolution, genetic 
diversily, germplasm conservation 
methodology, and seed physiology. 
Ultimately, the unit is responsible for 
increasing knowledge on germplasm, which, 
in turn, will help improve efficiency in 
germplasm management and enhance 
germplasm use. 

Activity 1. Phaseo/us (bean) germplasm 

* Acquisition and introduction 

- Backlog gennplasm. There are about 
6000 bean accessions that were 
introduced to CIAT but have not 
passed through the quarantine process 
and are thus not available for use. 
This backlog germplasm, introduced 
mainly from other continents, will be 
processed under quarantine regula
lions established by the Instiruto 
Colombiano Agropecuario (ICA). A 
new quarantine greenhouse in Bogotá 
will bccome available early in 1992. 



• Wíld Phaseolus specíes. Even 
!hough CIAT does not have a 
'IIIOrld mandate fur wild Phusealus 
species, !his germp lasm will 
become important to !he center' s 
strategic research, especially in 
líght of recent biotech 
developments. 

• Bean genetic stack collectian. The 
use of genetic stocks--such as 
biochemical and morphological 
mutants, isogenic Iines, and 
aneuploids--has been instrumental in 
modern biology advances. The use of 
such mutants will become 
increasingly important for strategic 
research on common bean 
germplasm. 

Duplicating the collection and long-term 
storage capacity 

- Duplicarían. Sate duplication of the 
collection is being carried out under 
agreements with CA TIE in Costa 
Rica and the Centro Nacional de 
Recursos Genéticos (CENARGEN) in 
Brazil. Thus far, 17,390 and 3019 
accessions, respectively, have been 
sent to these t'IIIO centers. 

- Storage. The GRU has a cold room 
(-20 OC) for long-term storage of 
germplasm; however, only 3250 
accessions are now stored because of 
lack oí seeds. 

* Heal!h status of the collection. 
Preserving the seed health oí germplasm 
for international exchange is a major 
concern of the international germplasm 
community. The unit will soon 
implement a new system of seed 

* 

* 
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production under strict quarantine 
conditions and proper pathological 
checking. 

Core collection. Passport information 
fur germplasm from centers of primary 
genetic diversity has been updated and 
will be used as a base for selecting 
accessions for the core collection, to be 
established early in 1991. The value of 
the core collection will be assessed in 
subsequent years. 

Germplasm research 

- OuJcrossing (alwgamy)frequency. 
Al! of CIAT's common bean 
accessions are grown in !he field for 
seed increase. If outcrossing occurs 
during seed inerease, sorne of the 
seeds harvested will be genetically 
contaminated. Thus, research on 
a1logarny frequency was recently 
initiated as part of a collaboratíve 
project between CIAT and the 
ffiPGR. 

- Genetic diversity. Understanding!he 
genetíc structure of bean germplasm 
is key to the efficient managernent 
and use of germplasm. Biochemical 
markers have been successfully uSed, 
contributíng to better understanding oí 
gene pools and the origin of bean 
species. In collaboration with the 
BRU and other advanced laboratories, 
germplasm will continue to be 
analyzed, especially with new 
molecular markers. 

- Linkage maps 01 all cultivated bean 
species. The use of three cultivated 
bean species (P. acutifolius, P. 
coccineus, and P. lunatus) as sources 
of important traíts for cornmon bean 



ímprovement has been oC major 
interest 10 bean geneticists. The 
recent development of an RFLP map 
for P. vulgaris is an oppornmity to 
develop RFLP maps for related 
species. The maps will provide better 
understanding of Ihe mechanisms 
underlying cytogenetic barriers that 
have prevented Ihe effective use of 
those species. This work will be 
carried out in collaboration with the 
Bean Program and Ihe BRU through 
complementary funding. 

Activity 2. Tropical forage germplasm 

* 

* 

Acquisition and introduction. There are 
already large comprehensi-..e collections 
of key tropical legume and grass 
species. Their growth will diminish in 
Ihe future, being Iimiled 10 germplasm 
essential for filling known genelic or 
geographic gaps. About 400 accessions 
from Ihe joint collection missions in the 
African countries by CIAT and ILeA 
have yet to be introduced 10 CIAT. 
Given Ihe new orientation of CIAT's 
Tropical Pastures Program (now 
Tropical Forages Program), new 
herbaceous germplasm wilh adaptation 
potential for higher altitude acid soils 
will be acquired. 

MPFTS, adapted to acid soils, will also 
be introduced in collaboratíon wilh 
national and international institutions, 
such as Ihe International Council for 
Research in Agroforestry (ICRAF) and 
the IBPGR. The GRU will assist Ihe 
Tropical Forages Program in Ihe 
introductíon of material in such aspects 
as joint collection, coordinatíon wilh 
national and internationaI institutions, 
and quarantine. 

* 

* 

* 
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Duplicating Ihe collection and long-term 
storage. In the past, more Ihan 2300 
samples were prepared for safe duplicate 
deposit even though CIAT had no 
agreements fur safe duplication wilh 
olher institutions. At present, about 
3600 samples are under long-term 
storage; monitoring of thdr seed 
viability will be started. Further efforts 
Cor seed increase of key genera will be 
made. 

Characterization of key genera. CIAT 
has assembled large collections of grass 
genera such as Brachiaria, Hyparrhenia, 
and Panicum, which play a key role in 
pasture improvement. However, Ihey 
still lack proper characterization. 

Documentation and data management 

• Plant descriptors. CIAT should take 
a leading role in developing and 
establishing plant descriptors for 
tropical forage germplasm, taking 
advantage of existing considerable 
expertise in germplasm 
characterization and preliminary 
evaluation. 

- Characterizatíon and passport data. 
Allhough tropical forage germplasm 
was characterlzed by the forrner 
Tropical Pastures Program and Ihe 
GR U, these data are not easily 
accessible. Passport data oC many 
accessions registered since the 1970s 
are incomplete. 

• CompuJing germplasm nwnagement. 
Por more efficient germplasm 
management, data on seed increase, 
distribution, and inventory, as well as 
from field collections, need 10 be 



correlated with each other and with 
the general database. 

'* Germplasm research 

- Reproductive biology. A clear 
understanding oC reproductive biology 
is critical for the proper management 
of germplasm. In coJlaboration with 
the Tropical Forages Program and the 
BRU, the GRU will investigate 
reproductive biology (allogamy 
frequencies, pollination mechanisms, 
and apomixis) in key specíes. 

- Seed physiology. At present, about 
700 species are conserved in the 
collection; little ls known about their 
seed physíology in short- and 
long-term storage. 

Activity 3. Cassava (Manlhot) germplasm 

The GRU takes responsibility for in vitro 
cassava germplasm management, whereas the 
Cassava Program manages the field gene 
bank and characterization. The unít's tissue 
culture laboratory has responsibilities for (a) 
germplasm conservation, (b) pathogen 
eradication by thermotherapy and meristem 
culture, and (e) exchange of in vitro 
germplasm. 

'* Acquisition and introduction. By 1996, 
the cassava field gene bank (4677 
accessions at present) will have been 
increased by about 1.500 accessions. 
CIAT will receive about 800 aecessions 
from Brazil in 1991, which will make 
the collection comprehensive in terms of 
germplasm from centers of primary 
genetie diversíty. 

'* Health status of the collection. 
Germplasm exchange of clonally 
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propagated crops needs extra careo Frog 
skin disease is of special coneeen 
because it is endemic to Colombia and 
adjacent countries and there is no 
eeliable serological method fue detectiog 
It. In collaboration with the VRU, the 
GRU will "clean" and index a1I 
accesslons in the gene bank. 

'* Establishment oC a comprehensive wild 
Manihot collection. Although the 
potentia! value oi wild Manihot species 
as a new saurce oC useful traits fue 
cassava cultivar improvement has been 
well established, there is no gene bank 
holding an adequate compeehensive 
number of wild Manihot accessions. At 
ClAT, only 31 species with a few 
accessions per speeies are available even 
thouglt more than 100 wild species have 
been reported. 

* 

'* 

Duplicating the collection. CIAT's 
cassava colleetion is maintained in two 
gene banks: field and in vitro. Thus, 
technically speaking, the collection is 
duplicated and no major worries exist 
fur loss oí important germplasm. 
However, both gene banks are located at 
CIAT and are not conserved in other 
places. Two approaches are being 
considered: fiest, the Cassava Program 
will colleet open-pollinated true seeds 
fmm the field collection to be used as a 
means of gene conservatíon; and second, 
the BRU is developing a 
eryopreservatíon technology for cassava, 
which, ii successful, will facilitate 
duplication of the colleetion in other 
places at reduced costs, compared with 
the meristem culture system. 

Fingerprinting the collection with 
isozymes. In the past two years, 3239 
accessions have been characterized by 



esterase isozyme; mis will be completed 
for me remaining accessions by early 
1992. Additional isozymes will be 
analyzed for mose accessions suspected 
to be duplicates. 

Resource Requirements 

Table 25 shows me resources allocated to me 
Genetic Resources Unit in terms of Senior 
Staff positions. 

Table 28 describes me expected utilization of 
resources for me planning period in terms of 
"activities' as defined by me COlAR (see 
Appendix). 

Complementary Activities 

CIAT will seek extra-core resources for me 
unit as shown in Table 29. Wim the 
availability of complementary resources, as 
described here, me GRU will be able to 
implement me following complementary 
projects: 

Activity 1. Sorghum and soybean 
germplasm 

The GRU will assist in the introduction of 
highly selected (for potential adaptadon to 
acid soils) sorghum and soybean germplasm. 
Additional resources (greenhouse workers 
and new quarantine screenhouses) will be 
added through complementary projects in mis 
area. 

Activity 2. Forage germplasm biology 

A clear understanding of reproductive 
biology is very important fur managing 
germplasm. In collaboration· wim the Forage 
Germplasm Program, me GRU will 
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investigate reproductive biology (a1logamy 
frequency, pollination mechanisms, 
apomixis, and genetic structure) in key 
species. 

Activity 3. In vitro management of forage 
germplasm 

In vitro culture is an essential tool for 
supporting forage genetic resaurces activities 
and for overcoming constraints in me 
provision of forage germplasm. The 
objective of mis complementary project is 10 
develop and establish in vitro culture 
techniques for me proper management of 
specific tropical forage germplasm, with 
special emphasis on some grass and MPFTS 
species. 

Activity 4. Phaseolus bean germplasm 

Better understanding of the genetic structure 
of Phaseolus spp. is crucial ror its effective 
use in strategic germplasm development. 
There is a strong need to study further (a) 
fuunder effects; (b) origin and gene pools of 
the four cultivated species in Phaseolus; (e) 
allogamy frequency of bean accessions; (d) 
genetic structure of wild bean populations; 
(e) effects of different management practices 
on gene frequency changes; and (f) 
application of highly variable DNA markers 
for fll1gerprinting of the co lIection. 

Activity S. Wild cassava germplasm 

The potential value of wild Manihot spp. as 
new sources of useful traits for cassava 
cultivar improvement has been wel! 
recognized; however, mere is no gene bank 
holding an adequate comprehensive number 
of wild Manihor accessions. This 
complementary project aims 10 (a) establish a 
comprehensive wild cassava gene bank; (b) 
develop broad Irnowledge on crossability oC 



Tabla 28. Ganatle Rasourees Unit. Rasouree utilization by activities for the years 1992, 1994 
and 1996 (pereent shara). • 

b 
ActMlies 

1. AeGoorco tonMfVation and management 

3. Germplasm conservatlon and evaJuatiQn 

IX. Inatilu!lon OOIldlng ami notw"ddng 

1. Tntíning 

2, Conference8 and .minara 

8. Networks 

1.0 1.0 2.0 

1.0 

2.0 

4.0 

4.0 

1.0 1.0 2.0 

1.0 4.0 

1.0 1.0 4.0 

a. SSA. SUb-Saharan A!rica; LAIC. Latín Am_ and Caribbean: WANA. ___ NortIl Mica. 

b. Numbel1lrefertoCGIAR· .. definiti0h8of "actMtIe&- (see Apperu::Ux). 

1.0 1.0 2.0 

1.0 4.0 

1.0 1.0 4.0 

Tabla 29. Genatie Resources. Revisad budget for 1991 and projectad budgets for complemantary 
activities for 1992-1996 (SYs = Senior Staft years; constant 1991 US$'OOO). 

Senior Statl Position 

SO<ghum and $Oybean 80 

Forage germptasm biology 91 76 

Forage in vitro manaoement 134 

PhaseoluB bean gennplaarn 80 80 80 

WUd cassava germt»asm 80 80 
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species in Ihe gene bank; and (e) evaluate Activity 2. Tropical forage germplasm 
potemial traits in wild species accessions. .. Completion of Ihe coIlection of key 

genera as gaps are filled; about 9000 
Expected Outputs accessions, wilh emphasis on key 

genera, dupIícated at a reliable 
Activity 1. Phaseolus (bean) germplasm institution 

" About 3500 backlog accessions .. Avaílability of furage germplasm 
processed and incorporated into Ihe adapted to tropical acid-soil 
existing collection environments from sea Ievel to 1800 

m.a.s.l. 

" TIte world's largest collection of wild 
Phaseolus germplasm assembled at " A collection of MPFTS for tropical acid 
CIAT soils assembled Ihrough germplasm 

exchange and direct collection .. TIte bean genetic stock collection 
established and seeds distributed to bona .. Accessions of key genera conserved in 
fide users; aH accessions available Cor long-term storage; seed viability of 
distribution duplicated at CATIE by samples in long-term storage ascertained 
1994; and a total of 12,000 accessions 
duplicated at CENARGEN by 1996 .. CIAT's Brachiaria and Panicum 

collections characterized for 

" AlI accessions wilh CIAT G number morphological traíts 
under long-term storage at Ihe end of Ihe 
planning period .. Publication of plant descriptors for key 

tropical legume and grass genera in .. Availability of approximately 4200 collaboration with the ffiPGR; 
accessions free of bean common mosaie documentation of characterization data 
and bean southern mosaie viruses for tropical forage germplasm; 

completion of passport data for 

* Allogamy frequencies estimated for a accessions registered until 1990, and 
sample of bean accessions publicatíon (in colJaboration wilh Ihe 

Tropical Forages Program) of several .. Better understanding of Ihe genetic regional germplasm catalogs 
structure of bean populations in nature 
and in Ihe gene bank .. Implementation of a computerized 

system fur germplasm management in 

* RFLP maps established, for P. collaboration wilh CIAT's Information 
acutifolius and two olher species, ir time Management Systems Unít 
permits 

* Estimatíon of Ihe allogamy frequencíes 

* Better knowledge on how to improve oC key species at CIAT's multiplication 
efficiency in germplasm introgression sites 
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* 

* 

Better understanding oi pollination 
mechanisms; characterization oC grass 
collections for their reproductive mode 
(sexual versus apomixis) 

Increased knowledge of seed physiology 

Activity 3. Cassava (Manihot) germplasm 

* 

* 

* 

* 

* 

* 

Consolidation oC the world' s largest and 
most comprehensive cultivated cassava 
germplasm collection 

About 5000 clones properly indexed and 
ready for exchange as pathogen-tested 
material 

A comprehensive wild cassava gene 
bank; potential traits in wild species 
accessions evaluated. 

Conservation of true seeds of an 
flowering clones in cold-room storage 

Broad knowledge on crossability of 
species in the gene bank 

Implementation of cryopreservation for 
safe and long-term conservation 

The whole collection fingerprinted by 
esterase isozyme; other isozymes used 
ior additional fingerprinting and genetic 
diversity studies 

Virology Research Unit 

Goal 

To support CIAT's research programs with 
the application oC virology methods and 
techniques ior detecting, identifying, and 
controlling vinises of economic or quarantine 
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importance. Specific attention will be given 
to viruses affecting beans, cassava, rice, and 
tropical pastures, particularly forage 
legumes. 

Strategies 

Strategies comprise the detection, 
characterization, control, and monitoring of 
plant viruses. 

* 

* 

Detection involves the constant surveying 
of productlon areas for beans, cassava, 
rice, and tropical forage legumes in the 
main target areas oC CIA T' s research. 

Characterization is performed by 
maintaining virus iso lates under 
glasshouse conditions and characterizing 
them through electro n microscopy, 
centrifugation, spectrophotometry, 
electrophoresis., and molecular 
characterization; and by producing 
antisera and radioactive probes. 

* Control and monitoring involve the 
identification oC sources oi resistance and 
evaluatíon of brecding material s under 
artificial (glasshouse, screenhouse, 
growth room) and field conditions; 
investigations of modes oi transmission 
(whether rnechanical or by insects or 
secd); implementation of suitable virus 
detection methods (mainly Cor quarantine 
purposes); epidemiological studies; and 
monitoring of pathogenic variability in 
key production areas. 

Activities 

Activity 1. Identification of viruses affecting 
CIAT's commodities 



The VRU will concentrate research efforts on 
unknown viral pathogens of cassava, 
particularly the virus complexes found in 
Colombia; and of tropical forage legumes, 
wíth emphasis on species currently 
exchanged with collaborating national 
research institutíons. Major viral pathogens 
of tropical pastures should be identified by 
the end of the planning periodo 

Activity 2. Characterization of viruses 
affecting CIAT's cornmodities (bíology) 

Afier viruses have been identified and shown 
to be important--that is, not opportunistic-
they are characterized for pathogenicity. 
variability, and mode of transmission. They 
are then physically isolated in order to 
produce reliable detection methods such as 
antisera and probes. 

A number oí bean viruses, such as bean 
severe and cucumber mosaie viruses, must be 
fully charaeterized. The same is true for 
cassava viruses, found mostly in Latin 
America, which have only been partially 
charaeterized. This activity is expeeted ro be 
completed by the end of the planning periodo 
The identificatíon and characterization of 
unknown forage legume viruses among those 
investigated by the Tropical Pastures 
Program will eontinue throughout the 
planning periodo Molecular characterization 
of the rice "hoja blanca" virus (RHBV) 
should be completed withín the same período 

Activity 3. Search for sourees of virus 
resistance (plant protection components) 

This activity will playa major role at the 
beginning of the planning period in support 
of CIAT's germplasm development activities. 
Suitable sourees of genetic resistance need ro 
be identified for the following viruses: 
cassava viruses in general; bean severe, bean 
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yellow, and cucumber mosaie viruses in P. 
vulgaris; and for tropical forages, 
potyviruses in Centrosenul and Stylosanthes 
species. In the case of riee, it would be 
advisable 10 broaden the crop's genetic base 
of resistanee to RHBV. 

Activity 4. Development of reliable virus 
detection methods Cor epidemiological and 
quarantine purposes (ecology) 

This is probably the VRU's most constant 
and resouree-demand ing activity. AH viruses 
infecting CIAT's cornmodities-regardless of 
their economic importance--must be 
identified for quarantine purposes to 
guarantee germplasm, introduced or exported 
by ClAT, as virus free. 

The VRU will replenish and produce 
polyclonal and monoclonal antisera for all 
viruses it has characterized. The basic 
antisera collection will increase the unit's 
capacity 10 detect viruses that naturally ¡nfeet 
CIAT's commodities. 

The VRU also plans ro expand its capacity ro 
generate radioactive and nonradioactive 
specific probes for viruses not readily 
identifiable or detected by serology. The 
main thrust of this effort is to develop and 
utilize nucleic acid hybridization teehniques 
for detecting whitefly-transmitted 
geminiviruses in legumes and viruses in 
general in cassava. 

Activity 5. Implementation of molecular 
virology and genetic engineering techniques 
10 produce transgenic plants possessíng 
resístance lo plant viruses 

The recently developed technique oC 
introducing useful foreign genes into plants 
by ballistic methods has allowed scientists 10 



regenerate many species, such as those oC 
beans, using tissue culture techniques. 

The incorporation into plants oC Coreign 
genes shown to confer virus resistance has 
been demonstrated for various virus-plan! 
systems. The VRU will work on genetic 
transformation of bean and cassava plants by 
using ballistic methods to test different 
virus-induced plant resistance mechanisms 
such as coat protein, satellite, and lethal 
mutant-mediated plant resistance. Other 
vectors of genetic ntaterial, such as 
Agrobacterium spp., can a1so be tested with 
tobacco systems amenable to plant 
transformation. Through the use of these 
techniques, breakthroughs in the area oC plant 
regeneration are anticipated. 

Activity 6. Training 

The VRU is expected to reach full 
operational capacity in 1992, when trainmg 
of junior staff in molecular virology will 
have been completed. The unit will then be 
in a position to transfer information and 
appropriate technology lO scientists in 
national programs, who are responsible for 
handling similar virus problems in their 
countries. Emphasis will be placed on 
demonstrating modem virus-detection 
techniques, such as cD N A probes, as 
practical tools for field researchers who need 
diagnostic capacity in the absence of 
adequate local virology facilities. 

Other virus-detection techniques, such as 
irnmunosorbent serological methods 
(ELISA), will be demonstrated to promote 
scientists' awareness of the availability of 
backup centralized tests, which can greatly 
assist breeding for virus resistance in isolated 
regions. 

Another major trainíng area foc national 
program virologists is screening for virus 
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resistance and selection oí virus-resistant 
germplasm. 

Resource Requirements 

Table 25 shows tbe resources allocated [or 
the Virology Research Unít in terms of 
Senior Staff positions. 

Table 30 describes tbe expected utilization oí 
resources in tbe VRU for tbe planning pedod 
in terms of "activities· as defined by the 
CGIAR (see Appendix). 

VlSiting Scientists and 
Postdoctorals 

VlSiting scíentists from institutions of 
developed countries are expected to be 
financed tbrough non-CIAT resources. 
However, CIAT budgets for limited financial 
resources to cover, if necessary, par! of tbe 
sustenance costs of such visiting scientists. 
CIAT a1so maintains a program to invite 
cooperating, senior scientists from national 
programs to conduct research at tbe center 
fur periods of 6 to 12 months. On tbe 
average, CIAT can host 2 to 3 such scientists 
at a cost approximately equal 10 tbat o[ one 
postdoctoral fellow. 

The center budgets resources for postdoctoral 
fellows on a yearly basis at an equivalence of 
7-8 person-years. This is expeeted lO 
¡nerease 10 10-11 person-years toward tbe 
end of the planning periodo Postdoctoral 
fellows are recruited to engage in 
high-priority, ofien exploratory, research and 
are placed directly with the research 
programs or the research support units. 
While these young scientists make 
considerable contributions 10 tbe research 
programs, the postdoctoral program also 



Table 30. Vírology Research Unít. Resource utilization by activities fer lhe years 1992, 1994 
and 1996 (percent share l. • 

b 
Activities 

1. Resou~ coo8CfVation and management 

3" Germplasm con'SBrvation and evaluatl-on 1.0 2.0 e.o 2.0 2.0 2.0 ; 3.0 2.0 2.0 2.0 3.0 2.0 

11. Crop productMty reseatch 

3, Plant protectiort 3.0 8.0 23.0 4.0 6.0 8.0 10.0 7.0 8.0 9.0 10.0 8.0 

5. Seed teeh~ogy and production 1.0 2.0 5.0 2.0 1.0 3.0 4.0 2.0 2.0 2.0 3.0 2.0 

IX. In$titutioo building aod networking 

1. Trainíng 2.0 8.0 14.0 5.0 5.0 9.0 12.0 5.0 7.0 8.0 10.0 7.0 

3. Documentation and dis&$mlnation 'Úf 

information 1.0 2.0 4.0 . 2.0 2.0 3.0 ¡ 4.0 3.0 2.0 2.0 3.0 20[ 
6. Networks. 1.0 . 2.0 3.0 1.0 1.0 2.0 3.0 1.0 1.0 1.0 2.0 1.0 

a. SSA:. Sub-Saharan Afriea; lNC ::= Latln America and Caribbean; WANA 110 West Asia and North Mica. 

b. Numbers reter lo CGIAR's definition8 of ., activitie8· (see Appendjx). 

provides Ihem wilh experience in an 
intematienal research setting Ihat prepares 
Ihem for careers in tropical agriculture. 

Research Services 

Centralization oC servíces ensures economíes 
of scale and reduces capital costs by 
providing an effícient mechanism for sharing 
Ihe use of expensive advanced research 
equipment. Research Services at CIAT are 
organized to provide centralized services lO 
al! programs and units in Ihe following 
areas: soil and plant analytical services, 
plant growth facilities (screenhouses, 
greenhouses, growth rcoms, and growth 
chambers), mass spectrophotometry 
laboralOry, and mycorrhizae IaboralOry. The 
central microscope JaboralOry now has 
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updated equipment and will expand its 
services. The small animal colony will be 
transferred to Research Services. As 
advanced research equipment is purchased, 
Ihese resources will be placad under Ihe 
administration of Research Services, which, 
as of late 1991, will be administered by a 
General Administrative Services (GAS)-level 
staff member and supervisad by a cornmittee 
of users. The increase in resources for 
Research Services over the planning period is 
related to Ihis new position. 

Research Stations 

CIAT malntains research stations in 
Colombia for experimental use by a11 oC its 
programs, wilh cornmerciaJ production only 
on land Ihat is in excess of program needs. 



CIAT-PaImira (404 ha of cultivable land), 
CIAT-Quilichao (177 ha cultivated), 
CIAT-Santa Rosa (29 ha cultívated), 
CIAT-Popayán (19 ha cultivated), and fue 
Centro Nacional de Investigaciones, 
CNI-Carimagua (co-managed wifu ICA). are 
Icey elements in CIAT' s strategy for 
commodity programs and for expanding 
needs in natural resource management 
research. 

CIAT-Palnúra. This fully irrigated stalion 
has reached maturity, but appropriate 
equipment replacement remains a Icey 
element in efficient management. AlI 
programs and units utilize fue station, wifu 
heaviest emphasis on beans and rice 
research; about 20% of fue cultivated area is 
devoted 10 commercial production, . 
contributing an average of US$120,OOO per 
year 10 CIAT's income. 

CIAT Substations (directly managed). These 
stations provide a set oC environments for 
research not available at headquarters, e.g., 
at Popayán (1800 m altitude), fuere are acid 
soils and a humid, coal tropical cUmate for 
beans and eassava; at Quiliehao (1000 m). 
acid soils and a subhumid mid-altitude 
elimate fur tropical forages. cassava, beans, 
maize (CIMMYT), and sorghum 
(INTSORMIL); and at Santa Rosa (300 m). 
moderately acid soils wifu a humid Iowland 
tropical elimate for rice. The substations are 
managed by Station Operations as a service 
10 all programs. The facilities are relatively 
modest, and, apart from fue essential 
repIacement of capital, significant capital 
investrnents are not expected in fue future. 
On-staticn research by resource management 
programs will expand in sorne key areas, and 
fuis will be aecommodated on existing 
stations with present resources. 
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Diagnostic work now being carried out by 
fue resource management group will identify 
two further locations for on-station research 
over fue planning periodo In bofu cases, fue 
research 10 be conducted would be in 
collaboration with national programs at 
existing stations. Modest funds have been 
allocated for fue additional capital needed at 
!hose stations 10 provide appropriate office 
and field laboratory space far elAT. The 
actual locations of fuese two sites should be 
determined by early 1993. Modest amounts 
oC funding have been included for fui! 
purpose in fue capital requests for 1993 and 
1994. 

In addition to fue aboye, fuere will be a need 
10 develop a mid-altitude (approximately 
1500 m) screening site for fue Tropical 
Forages Program'! work on MPFrS, as weIl 
as in grasses and legumes, probably on 
purchased or donated Iand in Colombia. 
This site is not envisaged as a full 
substation. It is expected that resources for 
fuis site will be derived from normal capital 
alIocations in 1993 oI' 1994. 

CNl-Cmimagua and Llanos-based research. 
On-station and on-farro research by fue Rice 
and Tropical Forages programs in fue Llanos 
Orientales (Eastern Plains) of Colombia has 
expanded greatly in recent years. The new 
Savannas Program will have a major set of 
aetivities in the Colombian Llanos, 
incorporating the existing rice-pasture 
activities fuat have a systems contexto The 
Rice and Tropical Forages programs will 
continue 10 carry out germplasm development 
work (rice at Santa Rosa, and in 
collaboration with ICA at nearby "La 
Libertad," and on-farm in fue area; and 
tropical furages at Carimagua and on-farm). 
In addition, fue Cassava Program will 



continue to develop germplasm for the acid 
lowland humid tropics in collaboration with 
lCA at "La Libertad. " 

A11 these activities will place increasing 
logistic dernands on ClAT's Station 
Operatioos. lt is expected that the 
adrninistrative base now in place at 
Villavicencio and Santa Rosa will need to 
grow to provide local support for these 
far-flung activities. It is expected that the 
total resources required for the Llanos-based 
station operations and logistic support will be 
accommodated within the present budget 
allocated to existíng activities in the region. 
The working budget of the new Savannas 
Program will help to complernent the 
centrally funded logistic services. 

Information Management Systems 

To develop its information functions, CIAT 
has opted for decentralized resource 
deployrnent, combined with a centralized unit 
for support and coordination--the Information 
Management Systerns Unit. 

A series of so-called ínformation domains 
have been identified within CIAT, as 
follows: 

.. .. .. 
* .. .. 
* 

Geographic Information Systems (GIS) 
Socioeconomic Information System 
Germplasm Development Information 
System 
Soil/Plant Information Systern 
Bibliographic Information System 
Financiall Adminístrative Information 
System 
Institutíonal Development Information 
System 

Each domaín develops information input, 
processing, storage, and distríbution systerns 
that support its unique information needs. 
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The Information Management Systems Unit 
assumes the following five responsibilitíes: 

* Assists ClAT in developing centerwide 
standards for databases, applications, 
data transmission, and hardware and 
software specifications. 

* 

* 

.. 

.. 

Assumes primary responsibility for 
developing integrated applications that 
provide the user with access to a11 
information thal rnay be applicable in a 
¡iven problem-solving context, regardless 
oC where, in what form, and in which 
database the information is stored. 

Provides support to the different dornaios 
in database developrnent, particularly 
those with a relatively weak 
infrastructure. 

Maintains the principal mainframe 
installation, provides centerwide 
microcomputer hardware and software 
support, and assumes direct 
responsibilities for administering local 
area networks throughout CIAT. 

Provides biometric support services to all 
CIAT researchers, including outposted 
staff (see below). 

Biometric Support 

As a science-based institution, CIAT relies 
heavily on statistical and mathematical 
sciences and tools for research design and . 
analysis of results. Biometric support is 
provided to the center' s research programs 
amd units in the following areas: 

.. Statistical/mathematical orientation in 
experimental design, data analysís 
methodology, interpretation oí results 



and their forecasting ability, and final 
presentation 

* Selection of statistical summaries to store 
in research databases 

* Collaborative methodological studies 
(e.g., multivariate versus univariate 
analysis) and data analysis projects 
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* Training in statistical/mathematical 
methods and data analysis for CIAT 
research associates/assistants and nalional 
pcogram researchers, using the 
Microcomputer Training Laboratory 
facilities 

The budget shown in Table 25 for this unít 
reflects the costs of a11 the aboye functions. 





Chapter 6 

MANAGE:MENf, ADMINISTRATION, AND CENfRAL SERVICES 

In 1991, CIAT devoted 4.2 % of íts core 
resources to management, 6.3% to 
adminístrative support, and 9.2 % to central 
services and general operating expenses. 
Together, the three areas accounted fur 
US$S,726,OOO,or 19.7% ofthe core 
budget. For the forthcoming operational 
perlod (1992-1996), ClAT projects general 
operating expenditures at approximately the 
saine proportion. TIte one exception 
fureseen is an upward adjustrnent in 'general 
expenses' in order to cover real ¡nereases in 
the cost of electricity in Colombia. 

CIAT is aware that in the face of a more 
complex organization, as outlíned in this 
operational plan, together with selected 
growth resulting from !he addition of 
resource management research, !here will be 
significantly increased demands on 
management, administration, and central 
services. However, the center's strategy of 
continued selective decentralization of !he 
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management and administration funetion, 
toge!her wi!h increased gystematizatíon of 
operations and cost reduction measures, 
should make it feasible to meet !he demand 
of !he expected ripple effect with minimal 
additional resources. 

In terms of Senior Staff positions in !he areas 
oí management and administration, !he total 
number will be reduced from eight in 1991 
to seven in 1992. TItis is !he result of 
transferring !he internationally recruited 
position of Projects Officer to !he 
Institutional Development Support Program, 
as Project Design Specialist, and creating, 
instead, a locally recruited position fur the 
Projects Administration Office, wi!hin 
Administration. 

Table 31 shows !he projected Senior Staff 
positions and resource requirements in !he 
areas of management, administration, and 
central services. 



Tabla 31. Managamant and Administration. Revisad budget for 1991 and proJectad budgets 
lor core activities lor 1992-1996 (SYs = Senior Staft years; constant 1991 USS'OOO). 

Board of Trusteea - 177 

Management 

Offioe of Director General 2 383 383 2 383 

Offlcea 01 Dlrect0f3 3 681 3 681 a 681 

Administrattve 8Upport 

Offlce of the Controller 558 1 558 1 558 558 558 

Office of the Ex&cutive Offi~ 428 1 428 1 426 1 426 

Human reeourc98 208 208 208 208 

Supplies offiee 278 278 278 278 

Admin1~mtíve sytrtams 257 257 257 257 

Int$fn~ audit 1011 1011 109 100 

Projoct admlni_lIon' f 

General operaUng. expenses 

Central services - 1.159 - 1.159 - 1,159 

Physica/ plan! 557 557 557 557 557 

MotorpOQ! 421 421 421 421 

General expenses (electricity, etc.) 582 

'. Pald from indin>cl ooaI. rec<NOPJ. 
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Chapter 7 

CAPITAL REQUIREMENTS 

The present value of CIAT's flXed assets is 
US$20.3 miJlion. In order to keep its capital 
endowment at present levels, CIAT calculates 
tltat an annual allocation of US$L61 million 
ís required. Witlt tite influx of tltese 
fmancial resources, CIAT can guarantee tite 
donor community tltat its capital 
infrastructure ls maintained at optimal levels 
and tltat all its research, laboratory, 
rnachinery. and computer equipment will be 
in gnod operating conditions and will be 
replaced witlt state-of-the-art equipment al 
reasonable intervals. However, tite constant 
pressure on eIA T to maximize its research 
output by availing itself of advanced research 
equipment requires capital resources beyond 
tite current levels at which CIA T keeps up 
present flXed assets. To be in a position to 
replace outdated research equipment with 
new and enhanced equipment, and to acquire 
new research implements. machinery. and 

other equipment, CIAT projects an additional 
annual capital allocation of US$300,OOO. 

F'mally. as describe<! under Research 
Support, CIA T projects tite need to develop 
at least two additional research sites to 
accommodate tite requirements of the newly 
established Resource Management Research 
Divísion. It is anticípate<! tltat ior tltis 
purpose, CIA T will enter partnership 
arrangements witlt selected national or 
regional collaborating research 
organizations. The arnounts budgeted for tite 
development of tltese research sites are for 
upgrading and enhancing existing research 
sites. The f!Cst such station is pl'ojected fol' 
development in 1993, witlt tite second in 
1994. Table 32 presents projections for 
capital resources dudng 1992-1996 by type 
of capital items. 

Tabla 32. Capital resources. Revisad budget tor 1991 and projected budgets for core activities 
for 1992-1996 (constanf 1991 US$'OOO). 

Asset 

Land. bUildlngs, leasehold improvements 280 280 490 490 200 200 

Heavy-duty equlpment 280 380 430 430 320 420 

Ve/lIcles 300 330 340 340 340 340 

Fumiture and office equlpment SO 20 20 20 20 20 

Laboratory and scientific equlpmoot 730 730 780 760 560 760 

Nrcraft 300 

Computar equipment 170 170 170 170 170 170 
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Chapter 8 

SUMMARY AND ANALYSIS OF RESOURCE REQUIREMENTS 

CIA T's proposed allocation of resources over 
the 1992-1996 period is summarized in Table 
33. Information in this table is based on the 
classification of "activities" used by the 
CGIAR system (see Appendix). 

A considerable shift in resource allocation to 
resouree conservation ami management 
reflects the faet that a large portion of this 
new research effort relates directly to the 
activities subsumed under this category. The 
largest increase takes plaee in 1992, when 
CIAT proposes to launch its work in 
resource management research. Further 
gradual inereases will take place throughout 
the planning period, requiring 25% of the 
resources by 1996. 

Crop productivity research is scheduled to 
diminish in relative terms in response to 
CIAT's increased emphasis on strategic 
research in germplasm development, while 
de-emphasizing resource-intensive work in 
applied crop research. Livestock research, 
which is mostly carried out by the Tropical 
Forages Prograrn, will continue to claim 
approximately 9% of the center's resources. 

Research on human linkages (e.g., analysis 
oí human nutrition, sociocultural 
organization, understanding of gender issues) 
will increase slightly over time, as will 
CIA T's efforts in socioeconomic and policy 
research, planned for the area of resource 
management research. 

It should also be noted that there is a relative 
decrease in the allocation oi resources to 
institution building and neLWorking. This is 
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largely due to a qualitative change in the 
relationship envisaged between national 
prograrns and ClAT. Now that largé corps 
oC trained specialists are available in national 
prograrns, training in production and 
production-related subjects can inereasingly 
be carried out at the countrY leve!. . Because 
international and regional networks are fully 
operational ami largely self-sustaining, there 
is also less need for ClA T to invest resources 
in these networks. In the future, traditíonal 
institution-building aetivities will give way to 
interinstitutional cooperative endeavors, 
whereby eaeh ínstitution eontributes to a 
common research agenda accordíng to its 
specific comparative advantages. 

Table 34 shows projeeted resource 
requirements for the eore prograrn during the 
planning periodo Details on those 
requirements appear in the respective 
prograrn or unit description. Table 35 gives 
the sarne information for complementary 
aetivities in the sarne period, while Table 36 
presents the total resource requirements for 
core and complementary activities combined. 

Table 37 shows the resource requirements by 
expense categories; Figure 2, the proposed 
allocation oC core resources 10 the various 
expense eategories for the flrst and last year 
oC the planning period; Figure 3 compares 
actual costs of Senior Stafffor 1991 with 
projected costs tor 1992-1996; Table 38 
shows total personnel requirements by 
prograrn ami unít ror the planning periodo 
On the basis of Table 38, Figure 4 shows a 
breakdown of personnel by staff categories 
over the planning periodo 



Table 33. Utilization of core resources by activitles for!he years 1992, 1994 and 1996 (percent share).· 

b 
Activilies 

l. Retource conS8fVation and management 

2. E®!ogicai charaterizatloo 2.9 2.0 

3. Germplasm COOMrVation and 8vatualion 0.7 1.2 2.3 0.1 0.7 1.0 2.3 

4. Natura! foretrt oootogy and n'lanagement 0.4 0.4 

6. Soils. eonservation and management 0.5 0.3 6.2 0.4 0.8 •. 5 

7. Water conservation and management 0.1 1.1 0.1 1.0 

8. land uoo managoment 1.8 1 .• 

9. Devolopmen' ot procIu.tiC" symmo for 
IUstainable '8source management 0.1 3.1 0.1 4.6 

11. cmp procIucdvity ._eh 

1. Germpfasm enhancement ami breeding 1.8 3.4 7.3 0.2 1.8 3.6 11.8 

2. crop $yetem$ 0.3 0.2 1.0 02 0.1 0.7 

3. Plant protectlon 02 1.6 5.0 0.1 0.2 1.6 4.4 

4. Planl nurrition 0.1 0.6 1.9 0.1 0.7 2.1 

5. Seed teehnologyand proouction 2.0 - , 0.2 1.8 

111 l.Metock produetivity ntaearch 

2. Uvestock sy6tem8 

VI. CCmmodity convenJioo and uUlization raooaren 

1. erop. 

VII. Rnearch 00 human linkagea 

1. Anatysis of human nutt1Uon 

2. Other linkages 

VIII. $odoeconOOJic and policy reooarch 

1. Economlc and social analysis al micro level 0.4 2.1 0.4 2,4 

2. Market anatysls 0.1 0.2 1.3 0.1 0.2 1.8 

3. PoUoy analysla 1.2 1.4 

4. Rosearen en lmpact 0.1 0.2 i 1.5 0.1 2.3 

IX. Inlllitution building and networking 

1. Training 0.7 2.0 9.4 0.1 0.7 1.7 9.3 

2. Conterences and $tlminars 0.4 0.2 2.4 0.5 0.2 2.3 

3. Docutnenta:tion aod di$$emination ot 
infofmatioo 0.3 0.7 6.6 0.3 0.7 8.1 

5. s:trengthGning nalionaJ rGSéarch $Y$lems 0.1 0.8 4.0 0.2 0.7 3.8 

0._. 0.7 1.1 3.6 3.4 

8. SSA ~ Sub-Sahar30 AIrica; I...AIC: • Latin America and caribbean: WAMA,. Wa. Asia and Hoñh AIrtca. 

b. Numbera reter 10 calNt.definidonaof "actMd.t" ($&S Appendix). 

1.4 

0.1 0.6 1.3 2.6 0.1 

0.4 

0.4 0.7 7.4 

0.2 U 

1.4 

0.1 8.9 

0.2 1.9 4.0 6.7 0.2 

0.2 0.6 

0.1 0.2 1.5 4.0 0.1 

0.1 1.0 2.1 

0,2 ! 1.3 

0.2 2.6 

0.1 0.1 1.8 

1.7 
, 

0.2 1.9 -! 

0.1 0.9 1.4 8.1 0.1 

0.4 0.2 2.2 

0.3 0.6 5.8 

0.2 0.5 3.3 i 

0.8 3.8 



Table 34. Resourca requirements. Revisad budget for 1991 and projected budgets for core activities for 
1992-1996 (SYs = S8I1ior Staff years; constant 1991 US$'OOO). 

f·1Y}···· - 19:93 t"ly¿,j lpS, 1996 

;;':::~-::'~:i~-;_:,·:;:'.·:.:· ::::. _:":"r' .:'~'~,:',"; ;;,::'::.::.;' ~':_:::';:::_:, I'd· .. ·•·······• 
Gennpla. dewlopment 

B~HlnS 22 4.898 17 3,849 17 3,849 17 3,849 16.5 3,806 16.5 3,806 
Cassava 11 2,_ 11 2,504 11 2,504 11 2,504 10.5 2,446 10.5 2,_ 

Aice 

I 
8 1,857 7.15 1,58S 8.75 1,517 0.5 1,487 6.5 1.495 6.5 1.495 

Tropioallor_. 18 4,118 13.5 3,221 13.5 3,221 13 3.095 12 2.910 12 2,910 
Strategic researeh inltiative$ - - - 100 - 170 - 250 - 250 - 250 

'TotaI 
.. \ ......•.. 

. 59 13.177 49.25 11'- 48.25 11.2Í!1 ·>47.5 . h;ías i..¿.s 10.907 45.5 110,007 

Ruource Managen1ent 

Land use - - 6 l._ 8 1.522 7 1,752 7 1.627 7 1.542 
FOfG$l mat'Qina - - 2 - 2.25 612 8.25 1,515 8.75 1.640 7.75 1,_ 
HiUside$ - - 2 - 2.75 ~ 4.75 1,159 5.25 1.284 5.25 1,_ 
Savarmaa - - 5.75 1,373 5.75 1,453 8.5 1,_ 8.5 2,143 9.5 2.263 
Stra~k: Neeareh Initiatives - - - 100 - 170 - 250 - 250 - 250 

T_·· i · '.' 

15.75 3,754 16.75 4.410 24.5 8.331 6-:5 6.944 29.5 ·7.173 - -
t/: .. 

3.1158 8. 3._ . 
• 3,387 3.582 8 ¡ 3,833 3.628 8 8 a 8 

Rasearch tlIppOrt 

aenetic retlOUrces 1 558 1 570 1 570 1 600 1 600 1 600 
Blotechnology r&6&aroh 2 399 3 854 3 ll54 3 854 3 85' 3 854 
ViroJogy research 2 345 2 345 2 345 2 345 2 345 2 345 
Retearcb 88t'Vices - 315 - 385 - 385 - 385 - 385 - 385 
Research statioos: 1 1,282 1 1.282 1 1.282 1 1,382 1 1,482 1 1,482 
Information managem+)nt 1 805 1 766 1 7S8 1 7S8 1 7S6 1 7SG 
Viliting ICJentists and postdooloraJe - 508 - 558 - - - 628 - 726 - 726 
Agroeeological studiea 2 237 - - - - - - - - - -
Aesearch cootraets - 169 - - - - - - - - - -

Total c~'~ ... ppor( . 4.e2a >. 4,758 
...... 

4'958_ 9 4,418 8 4._ 8 8 4,558 8 

Management and adtninistration 

Board uf Trustees - 177 - 177 - 177 - 177 - 177 - 177 
Management 5 1,044 5 1,044 5 1,044 S 1,040 e 1,044 5 1,044 
Administrativo $Upport 2, 1.836 2 1,836 2 1,836 2 1,836 2 1,836 2 1.836 : 
Project admini6tratlon" 1 - - - - - - - - - - -
General operating expen&es - 2.689 - i 2,719 - 2.719 - 2,719 - 2,719 -j 2.719 

Total 
' .. 

and adminietration < 7 ~I 5,776 7: 5,77a 8 5,728 7 5,776 7 5,778 5,7711 

Conting ....... - 300 - 289 - 297 - 317 - 322 _1 324 

....... .•... 

a2,lÍ25 
. 

"---" 98 132.166 . 82 27,006 88 29,201 88 30,005 .115 'GOl 32._ 
Capilal 

Capilal - 1.510 - 1,810 - 1,810 - 1.610 - 1,610 - 1,610 
Advancod fVooarch equipment - 300 - 300 - 300 - 300 - 300 - 300 
Re69a,ch atation dewk>pmént 
_1 - - - - - 300 - - - - - -
Stallon 2 - - - - - - - 300 - - - -

T_capItoI - 1,810 - 1.1110 - 2,210 - 2.210 - 1.1110 - 1.9~ 

WOf1dng copíIal adju_ I - - - . 191 - 78 - 182 - 7¡ - 18 i ¡ 

Total 82 28,816 88 31,_ U 32.2111 95 34.397 98 34,482 98 34._ 
• = Paid from indih'tct costa rec<M.Ky. 



Table 35. Resource requirements. RevIsed budget tor 1991 and projected budgets tor complementary 
activities for 1992-1996 (SYs = Senior Staff years; constant 1991 US$'OOO).· 

_____ ---f',},,9. 
Gennplo .... devel_1 

Sean. '" 

Reoource management 

LanduS& 

Foreet margine 
Hlllsid •• 

Savannas 

. '. ,:! 

Ro ..... ® support 

Gemrtíc feSOUfC&& 

Biol8chnOlógy reuaroh 
Farmer pa.rtidpatory f&M&rch 

'" ".' '....: .. 
Capital 

NewcapitaJ 

Equipment feplacemént 

Wotking ""pita! adjustmont 

. 

, 

, 

. 

, 

8 I 2,729 
1: 1.155 

1 558 
- 153 

.' •... 
B 4.5115 

1 

. 9 

. 

.. ' .. 
800 

100 

279 

5.!Í30 

200 
100 

.. 

áÓo 

494 

11 11,424 

9 3.319 9 3,0114 
4 2.110 "2.124 

1.25 898 2:_ 
1.75 _: 1.75 _ 

1 
0.25 

2 

225 
56 0.25 

a 2._ 
4 2.117 
2 822 

1.5 3711 

0.5 . 
2 

2 670 2 

225 
313 
450 

670 ! 

3,25 

1 
1 

21.25 

731 . S2S 

385 i 

613 ! 

279 

92 

- 421 
1 813 
1 m 

95 

420 
813 
279 

92 

5.0119 

1 
1 425 
2 450 

2 670 

11 1.770 

i 

-! 

236 
813 

279 . 

1.128 

80 

&.047 

200 
100 , 

- 200
1 

- 200 
100 100 

- 300 
"i 300 ......... , .• - 300 

261 -1 -

21.25 

a 2.940 
2 1.078 
2 W 

12, 4.740 

1 426 
2 460 i 

2 fIlO 

8 1.nO 

236 : 
613 
279 

21.128 

76 

20 7.714 

200 
100 

- -, 

20 8.014 

• No! shown are the expected complemenlary actlvltles. carrled out In clase coIlaboration with ClAT, by other Inlernational 
centers and inlemallonal or regional research organizatlOO$. Many 01 these collaborallve or jolnt actIvltles wiII be hOsted 
al ClAT headquartars or will be jolnlly basad al research sitas. 
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T able 36. Total resource requirements. Revisad budget for 1991 and projected budgets for core and 
complementary activlties for 1992-1996 (SYs ,. Senior Staff years; constant 1991 US$·OOO). 

~ 1 Yl>. 19t~··ll~¡~ 
Germplasm development 

8eans 28 7.627 26 7.lIl8 26 6.943 25 6.639 24.5 6.646 24.5 6.646 
Cassava 12 3._ 15 4 .• ,4 15 4.828 15 4.621 12.5 3._ 12.5 3.524 
Rice 9 2.215 9 U86 8.75 2.339 8.5 2._ 8.5 2,317 8.5 2.311 
Tropicalforages 18 4.271 15.25 3._ 15.25 3.650 14.5 3,471 13 3.113 12 2,910 
Stratogic research tnitiattve&: - - - 100 - 110 - 250 - 250 - 250 

TOla! . .C '. . 17.712 i ;7.731> 
'x Ú,,:Í.io Sií.5 115.976 . 51,5 1,5.647 51 85.25 17.818 85 ·83 

Re90Urce management 

Land use - - 7 1.582 7 1.147 8 1.977 8 1.852 8 1,167 
FOfest margine. - - 2.25 518 2.5 863 6.75 1.828 7.75 2.055 8.75 2.234 
HUlside8 - - 4 912 4.75 1.103 6.75 1._ 7.25 1.734 7.25 1.759 
Savannas - - 5.75 1.373 7.75 2.123 8.5 2.325 10.5 2.813 11.5 2.933 
Strateglc reHarch InitIatives - - - 100 - 170 - 250 - 250 - 250 

. 'i.(: 
Tola! 

.....•.•. /: t., . ......•.. - ...:.. 19 4._ . 22.00 6.011 ·ao.o 
.•... 

7._ 
'. 

, 
8,714 33.5 ;\5.5 8.943 

. :.. ..' .• ~'J .... •.•. (j.'., .. . 

3~:~ 
. '.' 

~8 3,758 )'~ 3.65IÍ 
.' 

8 • 3.6I!8 1, . 8 8 4.182 8 3,733 .' 

Researoh .. pport 

~netic rooourceB 1 5S8 1 8S5 1 991 1 1.020 1 836 1 836 
8iotechnology rasearch 2 499 4 1.287 4 1.261 4 1.251 4 1.267 4 1.267 
Virology f886arch 2 345 2 345 2 345 2 345 2 34S 2 345 
ReSéarch seMc$8 - 315 - 365 - 365 - 365 - 365 - 365 
Research atations 1 1,282 1 1.282 1 1,282 1 1.382 1 1,482 1 1.482 
Information maoagem$ftt 1 805 1 166 1 786 1 786 1 786 1 1116 
Vleitlng -..tist. and postdocto"lIs - 508 - 556 - - - 626 - 726 - 726 
Agroooologloal elUdía, 2 237 - - - - - - - - - -
Researoh contracta - 169 - - - - - - - - - -
Farmet particlpatOf)! ret0arch 1 279 1 279 1 • 279 1 279 1 279 1 279 

TCI4I .. ~ eupport ' ...... ' ... ' . 

1;) 6._ jo 4.195 10 5.815 10 5.941 10 6.070 6,_ 10 

Management and administratJon 

Board o, Trustee8 - 117 - 117 - 117 - 117 - 117 - 117 
Managem9nl S 1.044 5 1,_ 5 1,044 S 1,044 B 1.044 5 1._ 
Admini$Ú'l.ltiW support 2 1.836 2 1.836 2 1._ 2 1,836 2 1.836 2 1,836 

Project administration" 1 - - - - - - - - - - -
General operating expenses - 2._ - 2.719 - 2,719 - 2,719 - 2,719 - 2.719 

ToIaI . /; .• ~rnlni.ir8Íion '8 5,726 7 5.178 . 7 .' 5,r7e \f.-.7 '5.776 '7 5.776 7 5.178 

Continoencies - 356 - 381 - 392 - 409 - 402 - 400 

T~, 
.;¡ . ...... 

32.836 
' . 

~,~~ );\8 •••••••••• Hi 40,480 ..•... .......• ~. 109.25 38,457 112 41.3421 40.612 . 118 

CapUaI 

Capital - 1.810 - 1.910 - 1.910 - 1,910 - 1.910 - 1.910 
Advanc.ed rasaarch 9qoipment - 356 - 356 - 356 - 300 - 356 - 356 
Researoh _ devolopnlOnt 

Slation 1 - - - - - 300 - - - - - -
StaUoo 2- - - - - - - - 300 - - - -. - -- .. 

2.110 2:$1~ . '-.... - - 2.210 - 2.510 - 2.210 - 2,210 

W_ng....-.n adjuSlment - 494 - 452 - 76 - 162 - I 7 - 16 

TOIlII 91 35,240 1011.25 41.119 112 42,I8a l1a 44.014 117 42.829 118 42.100 
.' ' .. '. 



Tabla 37. Budget by categories of expenses. Revised budget for 1991 and projected budgets 
for core activities tor 1992-1996 (constant 1991 US$'OOO). 

Personnel 18,015 19.306 19,478 20.745 21,119 

Training 1,140 1.245 1,372 1.372 1.372 

Supplies and servlcas 4,539 4,959 5.231 5.561 5.641 

Travel 1,702 1.807 1.852 1.987 2,032 

Other expenses 1,310 1,595 1.775 2,043 2,079 

Contlo\lency 300 289 297 317 322 

Capital 1,510 1,610 1.910 1.910 1,610 

Advanced rasearch equipmenl 300 300 300 300 300 

\I\Iorldng capilal edjustment 191 76 162 7 

Figure 2. Expenses by cost categories: 1991 Cactua!), 
1992-1996 Cprojected). 
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'ions tor 1990 and 1991, and projected positions fOl 1992-1996. 

• 
SuppQfl Sta" 

Sclendftc and oupervloory 1 Clerical Othef 8Uppon SIal! TOIal Stalf 

'lile 9(1 f ofrila¡ 93 1 94 1.00.1 96 19(11911 (la ¡ 93 ¡ 94IOó 1961 9(1 9\ I (la r &3 I 94 I Oó ¡ 911 9(1 91 (la193194 96 96 

• 

• • 

'1 ... .. .. ... ." 

"" 25 .. "" .& .. 

431 441 43 41 20 21 19 15 14 14 13 160 150 135 129 130 127 123 N 242 214 2G4 205 200.& 18'3.5 
25 2'5 24 24 1'1 10 10 10 10 10 10 97 100 100 G8 94 U1 90 143 146 146 144 )40 136.6 '34.5-
18 18 18 18 9 9 6 6 e 6 " i3 84 73 69 59 se 6i' 138 )t1' 108.7& ao.n. 89.5 89,6 81il,¡ 

'" 32 31 26 21 13 14 1i H 11 10 10 163 164 121 ,,9 110 101 96 230 241 1N.5 176.6 t65 161 141 

k .... 1122 n8 '11. Ha: 110 53 54 48 42 41 40 39 ro3 ü8 429 040& S93 m !pO 7t2 '168 844.25 813.25 599.6 516,.fii, 66Ui 

I 

1& 15 16 17 17 _ _ , S 6 6, 6: _ ~ 54 54 6& 80 eo 
.5 8 16 17 19 - - 2' 2 5 6 7 _ _ 16 21 64 so M i -

1101 110 
21 31.25 

00 00 

S 7 11 13 13 _ _ 2' 3 4 5 S - - 18 3 41 46 '" - .. 27 37.15 
¡ -1 -1 15 15 17 :21 2'J _ _ S 5 6 1 8 _ _ 62 52 58 72 80 _ - 11.75 17.16 

.7 ..... ... ,. 
87.5 

&;,16 ".75 
ee.2:i 88,2i 
1Of.ti UO.i 

• 1 .1 
_ .. 11:1.76 228.15 43 .. .. .. '42 '52 21' 2371 211 315..5 ' .. 1 '-'40 721_ f41"16121 24 ..... mJI 

al 51 "1 54 .. 61 .7 611 30 ., 33133133 .. iI3 .. .. ... .. .. 441 441 .o:!l ... ... .42 ,." 1431 1"" 

1 

3 

• 

• 

• • 

'1 e 6 8 

8 8 n 11 
e 6: 6: 7 

7 a a 6 
Iil G & w 

11 11 1& 18 

, . 
11 11 
7 7 

• • • • 
16 16 

a 

" 7 

• • 1. 

2222222a74. 

122222'" '" 
11111117 

1 2' 2: 2' 2 2: 2 11 17 
&6888888686 

t00:99t8' 6 
3 2 ti , 

01 iI'3 25 24 241241241 .. , .. 11'1 

• • • • • • • 71 71 71 71 71 71 7 2 2 

• • • , 
11 .. 
5 

1" 

2 

.. 
• 
7 

17 .. 
1 

11'1 

• 

.. 
• , 

17 .. 
1 

11'1 

• 

.. 
• 
7 

17 .. 
1 

m 

• 

44 
o 
7 

17 

•• 
1 

'" 
2 

el '1 71 71 71 7 I 1 
222222211'22222 

.7 .. 
1'1 11 
te 18 
2(; 'if1 

103 104 .. .. 

.. 
117 

"'" 
1. 

115 

.. 
•• 
lO 

'if1 

'04 
31 

... 
,a 

". 
o 

.. 
25 
17 

'if1 
lO. .. 
.... 

" ... 

.. 
•• 
17 

2' ,o. .. 
... 

58 
26 
17 
27 

104 .. 

.. 

.. 
26 
17 

'if1 
,o. .. 

1& 

, . • ... • 
"'" 

... o ... "I301001"13°1"1"17°167Ie'I"I"I"I"" 
911 121212121222212\21212121 208 I :209 I 209 I 208 I 2031 201 I 1911 ~

13 "3 

~ " 7:~: 
, . 
", 
• ... 

.. " 11 11 oc .. •• •• oc 124 , .. 123 '23 

00 lIII 

H 11 11 .. 221 221 22 .. 
314t317JG4Il I ... I ... I 36Ii Ia..!m!"",,! ... ! Zl2! 2371 23<1! 239 hO'.!l_! ..... • ,.000! •. m !'.IIISI'.'3' 

'7 

' .... ' ..... 1.159 

221 221 22 '23 121 I 120 

1,8104 
' .... 1 1,'" loo 1~141 



Figure 3. Average cost per Senior Staff: 1991 (actual), 
1992-1996 (projected). 
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Figure 4. Composition of personnel: 1991(actuaJ), 1992-1996 
(projected). 
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Chapter9 

MANAGING THE IMPLEMENTATION OF THE PLAN 

The five-year plan, as introduced in the 
furegoing chapters, is not business as usual; 
rather, it calls fur a transformation oC the 
center in line with the aims of the strategic 
plan. This transformation will coincide with 
a relative scarcity of resources. At the same 
time, very high expectations have been 
placed on CIAT to have a major impact in 
terms of sustainable agricultural production 
in the regions it serves. There are real 
problems to be solved, which will require 
strong and effective management oC the 
center. 

As evidenced in its strategic plan, CIAT is 
willing to refocus; in carrying out its 
mission, the center is determined to proceed 
with a lean, results-oriented action program. 
The guiding íeatures in accomplishing the 
implementation oí the strategic and 
operational plana are: 

* 
* 
* 

* 
* 
* 

Sharp definitions oC work plans 
Choice oí an appropriate modus operandi 
Design oí conducive organizational 
structures 
Transfer oC selected activities 
Maintenance oí maximum f1exibility 
Management of the organizational 
culture 

W'ork Plans 

Through its strategic plan and the present 
operational plan, CIAT has undertaken the 
basic steps 10 indicate clearly the directions 
in wbich the institution ig headed. CIAT is 
committed to taIre the necessary additional 
steps to íocus sharply the work oí al1 
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research and adminístrative units so that staff 
throughout the organization understand the 
importance of their work for the institution'g 
new mission, and the standards required roe 
its accomplishment. Included in this 
endeavor of continuous planning and 
definition oC wbat is expected from each 
program unit, or project are provisions for 
sharp definitions of work plans, and 
provisions for performance 
planning/moni1Oring, annual program 
reviews, and documentation of 
impactlresults. The Director General's office 
will establish the necessary organizational 
features that ensure coordination oC all 
activities designed 10 obtain systematic 
feedback on the results oC CIAT'! work in 
the respective environments fur wbich this 
work is designed, and to obtain and analyze 
information on the changing environments, 
which may require adjustrnents in the 
technology generation process. 

Modus Operandi 

CIAT is involved in large and comple:x: tasks. 
Clearly, no single institution will be able 10 
accomplish these tasks on its own. Central 
10 the CIAT strategy, that of integrated 
germplasm development and resource 
management research within the ecoregional 
center model adopted, is the need for an 
interinstitutional modus operandi. CIAT is 
committed to identifying innovative ways of 
arranging fue multi-institutional linkages. 
These Iinkages should ensure sharing a 
cornmon research agenda based on a cornmon 
platfurm that provides fur the free 



interchange of information, technologies, and 
materials. 

The center ís committed to developing simple 
hut effective multi-institutional Iinkages that 
provide for: 

* 

* 

* 

Joint planning and effective coordinatíon 
in the implementation of work plans 
Sharp definition of institutional and staff 
responsíbilities for execution oC activities 
Definitíon of effective oversight 
mechanisms for moni1Oring outputs and 
impacto 

This modus operandi calls for an open 
organizatíon that designs its work to be 
executed in a cooperatíve fashion; is willing 
10 subsume recognition for work performed 
to the achievement of results per se; and ís as 
con cerned about the effectiveness oC the 
contributíons oí others as it is concerned 
about the effectiveness oC its own work. 

Organizational Structures 

While scientific progres,s is the result of 
creative, intelligent, persistent, and largely 
individual efíorts oí the scientific staff. 
CIAT's success in accomplishing its miss ion 
is a function oC the degree to which 
multidisciplinary teams of scientists achieve 
integrated solutions. The challenge for CIAT 
as a research o'tganization is to blend 
individual research efforts with the objectives 
oí the programs in germplasm development 
and resource management research. 
Superimposed is the challenge 10 permit 
seienosts to pursue selected research 
endeavors that require intradisciplinary work 
(e.g., plant protectionists working on plant 
protection models involving multiple 
commodioes and diverse ecosystems), or that 
require the ad hoc formalion--external lo the 
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organizational program structure-of research 
teams composed of various disciplinary 
specialists. 

In the pages oC this operational plan, it is 
evident that CIAT will continue 10 pursue its 
research work largely along multidisciplinary 
program structures conducting 
interdisciplinary research. Nevertheless, 
CIAT is committed 10 create an open internal 
organizational model that allows for a high 
degree of intercommunicatíon among 
programs/units, and facilitares the creation oí 
temporary work teams 10 resolve specific 
problems. The key mechanism 10 achieve 
this openness is a continuing proeess oí 
defining medium- and short-term objectives 
as they arise in pursuing the center's 
miss ion, and then assembling and 
reallocating the resources required 10 achieve 
these dynamie objectives on a project-by
project basis. Furthermore, CIAT is 
committed 10 participatory management, 
whereby individual work teamslunits have a 
major say in how they wish 10 organize and 
staff themselves in bringing about specific 
outcomes under their responsibility. 

The chosen ·program structure" implies 
budgeting by programs. The advantages oí 
·project budgeling· are captured through the 
sharp definition of objectives, outputs, 
expected impacI, and assumptions within 
each program that facilitate performance 
planning and monitoríng. Budget provisions 
for inter- and intradisciplinary activities 
across programs are made within each one of 
the programs, as well as through special 
budget line ilems for strategic researeh in 
both the Germplasm Development Division 
and the Resource Management Research 
Divísíon and in the various support units and 
programs. For this purpose, internal, 
temporary budget realloeations will be made 
on a project-by-project basis. 



Administratively, CIAT will continua its 
emphasis on tbe principie tbat when it comes 
10 processes, fewer are better. The center 
will wor!c 10 reduce administrative 
procedures to tbe mínimal amount needed fur 
tbe organization 10 ron smootbly. 

TraosCer oC Selccted Activities 

The new CIAT strategy implies tbat tbe 
center' s various programs will need 10 design 
rnechanisms {or otbers to carry out important 
activities presently cartied out by tbem. 
These activities include production training, 
pre-development activities, technical 
assistance, and implementation and 
replication oí pilot projects (e.g., cassava 
drying plants). The new Project Design 
Office in tbe Institutional Development 
Support Program (funded tbrough indirect 
cost recovery) will assist CIAT's various 
programs in tbe developrnent oí well
designed, accountable special projects to 
carry out such activities and 10 be executed 
by otbers. If and when such projects need 
continued technical support {rom CIAT 
programs, tbe respective budgets will include 
provisions fur such support so as not 10 
unduly tax tbe center's core programo 

Maximum Flexibility 

CIAT cannol, and will nOl, invest its 
operational resources in more or less fixed 
organizational units and processes. While 
tbe renter recognizes tbe pitfalls and 
límitations of continuous zero-based 
budgeting, it will insist tbat every work: 
aspect be reviewed and justified periodically. 
The organization will seek 10 have rnaximum 
flexibility in assigning and reassigning its 
resources so as 10 be in a position 10 take 
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advantage oí new opportunities, embarle on 
new initiatives, and phase out or modify 
processes tbat have outlived tbeir usefulness 
or are oi relatively lower priority. CIAT is 
aware oi tbe fact tbat increased flexibility 
will require increased management and 
resource administration time; however, 
considering tbe alternative of large fixed-cost 
patterns and tbe inability to adjust to new 
situations expeditiously, tbe investment is 
well worth tbe effon. 

Organizational Culture 

Por CIAT to excel, it not only requires 
sharply focused research and administrative 
units but it a1so needs a staff tbat is dedicated 
10 tbe center' s mission and values, 
understands its work, and is committed to do 
its utmost to contribute to tbe center' s 
success and to observe tbe standards Cor 
accomplishing its work. Management is 
keenl y aware oi tbe importance tbat 
organizational values, attitudes, and 
processes-tbat ¡s, organizational culture
have on tbe ultimate sucress of CIAT. It 
will assign great importance 10 tbe 
identification of factors tbat have positive or 
negative effects on CIAT's organizational 
culture, witb tbe aim of reinforcing 
supportive traits and eliminating/de
emphasizing tbose tbat are negative. 

It is c1ear tbat tbe implementation of tbe 
strategic and operational plans requires 
effective and creative management. CIAT is 
a strong institution tbat has responded very 
positívely to strong leadership; tbe challenges 
of tbe future require tbe redoubling of tbe 
renter' s efforu 10 refocus and streamline its 
actions under visionary leadership and 
effective managernent at all leve)s oC tbe 
organization. 





Appendix 

CGIAR'S DEFINffiONS OF -ACTIVITIES· 

The COlAR has devcloped a Iist oC defmitions to 
describe activities carried out by its chain oC 
intemationa! agricultura! research centers, to wmch 
CIAT belongs. CIAT'a activities, as descnbed in 
tbe text and tables, are Iisted in this appendix, 
togetber with tbeir corresponding COlAR 
definitiollS. 

L Res.urce CODServatlOll and Maoagement 
(research 00 selected aspeets) 

2. Ecological characterizatioll 

Methods Cor ecological characterízation and 
zoning in re1ation to existing farming 
systems and forestry, [¡ahenes and potentia! 
Iand/water uses 

3. Gennplasm conservatiOll i11td evaluati01l 

4. Naturallorest ecology and management 

Improved understanding oC climatological 
and biological role oC tropical forest 
ecosystems 

Development of management principies for 
sustained yields oC wood and non-wood 
produets and agricultura! options 

Application oC remote sensing methods lo 
improve quantiflcation of Iand use change 
with specia! referenre to deforeslation 

6. SoiJs conservation and management 

Development of techoiques for increased 
production by small Carroers in Vertisol 
areas 

Developmeot of appropriate tillage 
metbods for soil, water and power 
conservation 
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Understanding tbe Iong-term nutrient 
economy of tropical soils under increasing 
CfOpping intensity 

Better understanding oC tbe chemistry and 
management oC acid soils in tbe tropies 

Research On Ihe sustainable management 
oC clearcd forests and woodlands 

7. Water conservatWn i11td management 

Development oC principies and metbods fur 
sustamable management of water resources 
in: 
• irrigated systems 
• rainfed systems 

8. Li11td use managemellt 

Research lo understand multiple and 
competing land use options for: 
• watersheds 

• enasta! areas 
• rangclands 

9. Development 01 production systems lar 
sustainable resource mi11tagement 

Development oC testing oC cost-effective 
methods Cor assessing tbe contribution of 
trees and shrubs to production systems 

DeveIopment of managemeot principies for 
agroforestry systems 

Multiple systems for cropsjlivestock/trees 

11. Crop Productivlty Research 

1. Germplasm enhancement and breeding 
(including use of biotechnology) 



Development of adaptation, toleranee and 
resistance lo biotie and abiotic strcsses fOl 

importan! crops 

Selection Cor yield potential 

Selection for quality: 
• food 
• feed 

2. Crop systems 

Sequencing, mixing, intercropping 
principIes 

rillage, planting and harvcsting systelllS 

3. Plan! protecrion 

Biology and ecology oC main pests 

Components Cor pes! management for main 
crops: 
• identification and evaluation of biologicaJ 

control agents 
• otber componeots for pes! managemeot 
• interrelationships among components 

4. Plan! nulll"tion 

U nderslanding inleractioos between 
outrients and microbiologicaJ processes for 
designiog simple methods for improved 
outrient use efficiency 

5. Seed teclmology and produCriOIl 

Development oC methods for smallholder 
seed produetion lo enhanee adoptioo of 
improved cultivars 

111. Livestock Productlvity Resean:b 

2. Livestock syslems 

Improvemen! of the feed resouree base: 
• Codder crops, pastures and shrubs 
• crop residues and byproducts 

Strategic feed supplementatioo 
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VI. Commodlty Convenlon and Utillzation 
Research 

1. Crops 

Poslharvest technology 

VII. Researcb 00 Human Linkages 

1. Analysis of human nutririon 

Development of <!alabase 00 foad 
eonsumption patterns of Ihe rural and 
urban peor and on the outritiooaI 
eomposition ol foods (ioeludiog 
micronutrlenls and antinutritional faeloes, 
potentially toxie), in order lo identify 
nutcitiooal risks 

Development of reliable, cost-effective, 
rapid indicators of malnutrition for 
agrieullural program development and 
evaluation 

Investigalioo of tbe effect of allernative 
productioo methods of technicaJ change 
and altemative agricultural strategies 00 

Ihe outritiooal quality and safety oC rood 

2. Omer linkilges 

Underslanding of general gender issues 

U nderstanding of human disease hazards 
Crom: 
• irrigated agriculture 
• crop, animal, water and pesticide 

managemenl implicalions as Ihey relate 
lo human health 

Sociocultural organizatioo and farming 
systems: 
• use cigbls 
• barmonization of use of scarce resonrces 
• risk managemenl strategies 
• mechanisms and institutions foe 

eoopcration at community level 



-~--~, 

VlII. Sodoe<:onomlc and Poliey Reseat'dI 

1. Economic and social analysis at micro-Ievel 

Development and testing of cost -effective 
methodology for participatory research into 
production systems and their nutrítlonal 
collSequences 

Modeliog of technology and policy optioos 
for smallholder production systems 

2. Market analysis 

Aggregate commodity supply and demand 
trends 

Structure and fonctioning of poorly 
understood input and product markets, e.g.: 
• livestock products 
• fertilizers 
• roots and tubers 

3. Policy analysis 

Assessmenl oC alternative development 
strategies and technology pollcies for 
poverty alleviation, including inter- and 
intra-sectoral relations and Cood security 

Particular areas identifted for policy 
analysis are: 
• irrigation policy 
• fisheries 
• food programs 
• common property 
• labor markets 
• equity conceros 
• trade and macroeconomics policies 

Assessment oC underlying causes oC ongoing 
environmental degradation processes and 
identificatÍon of poliey options: 
• deforestation causes and processes 
• reforestation incentives 
• chemical polJution 
• soil erosion 

Land and water use management policies 
(e.g., watersheds, coastal areas, raagelands, 
problem soils) 
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4. Resetueh on research [impact] 

Metbods for ex ante analysis oC expected 
impaet and Cor priority setting at the 
national and intemational Ievel 

Ex post impact assessment studies, 
including development metbods 

IX. Institution Building and Research.Related 
Activlties 

1. Tmillillg 

Training of national staff on: 
• advanced research techniques 
• field experimentation for junior 

proCessionals 
• system-based on-farro research 
• researcb management and priority setting 

2. Conferences and seminan 

Specialized and network-oriented events 

3. Documentation and dissemination of 
iIIformation 

Specialized services 

5. Strengthening national resetll'Ch systems 

Organization and management of research 
institutioos 

Linkages amang rescarch, development 
policymakers and public opinion 

Researcb program strategies 

Building capacity 

6. Networks 

Assist !he establishment and administration 
of collaborative research and inforlOation 
networks 
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OVERVIEW 

Al the 0DSCt Of 1991, CIAT submitted te the 
CGIAR its 1oa&-ranae Plan. eiIdded ClAT in 
tite 19!1tlf on(I IkyontI: A StraIeBk Plan, 
te¡edJor witA ProJecdOus of ¡lobal teSOUl'CtI 
needs·to Ihe Ji!M 2001. OpooaaiOllal detaill 
tbr Ihe first ti. ~ of 1Ile'::JtiiltiJic plan 
are cQplained iD Paa:1 of ibi& pubJk:jJion. 

. entJded PIof1t;Im l'IIiíII tlItII ~e 
Rl!qulfemena 1992-1;996. 

This sec:ond pan. FfmI:lIng Rilque#ftIr 1992, 
presenu Ihe pqtllb plans l!nd tImdIng . 
mquitementa íbr Iht\ ffrst'· of thé _.1 Ian. ~ ) ---P. 
In its stlllle&ifplan. CIAT propo!8S to 
pursue las ~ dttQuah tj¡¡¡o 

· ~ approaebea: (1) ,e1'l1fllasm 
"-,,,,,--, .WblcIt --oo'.--M ~~"""fft ," ...,,"_~.......... \1iJU>~~ 

· upects of moarch te exploit tite poá\mtial oí 
· ~"*""'iam tbr ~ 
produetIon tnéroasea: and (2) rutilIIf:e 

mtlIIQ,enuw •. \Wicb concentraIeI oo. research 
at tite produI.:tlon level iD seleeted, nudof, 
high-priority agroeeosyst.ems. This óverall 
stratelY requitea both a reorientation oí 
CIAT's existing commodlty research 

progrd and .Ihe building uP oí the center's 
9apacityte engap in ~lnaDa&emeut 
research. . 

Aa outIifled iD Ole· opet~ plan, CIAT 
~ 10 beain ~ its strjIIe&ic 
plan la 1992. 1Iém:e,.~ preIeIIt doc:Ument 
outliDeá 11ft ímportant shift in teSOUl'CtI 
deploymeat as i::ompared wiIh past yean. 
CIAT propo!8S Ibat lmpI.ementation of its 
strategicplan la 1992 be ~ lIeIow 
tite 1"1 .teSOUl'CtI base ~ tbr the 
ceDter by.the COlAR: 

CGIAR..approved funding for 1991: 
$32,672,000 
CIAT requeat tbr 1992: 
$32,6S0,OO()I 

Compared with aduaI fuDdial in 1991 (i.e., 
. nS,81(iJ)OO), tlí.e 1992 fluxling tequCst is 

12'" more dIIm the teSOlIRlIIIlMiIable te 
CIAT in 1991. 

I Includes $1,348.000 for price increa:ses. 
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FINANCIAL 4ND BUDGETING INFORMATION 

1: 1.990 FINANCIAL YEAR3 

Core Program 

1be approved budget fOr CIAl"s core 
program was $31,316,000. Betause of a 
shorIage of funds, however, dIe CGIAR 
asted ClAT lO operateat dIe 1evel of 
$28,916,000, oc 8" beIow dIe CGIAR
approved budget m¡uest. This: meantthat 
certain reductions in pJanned activiti.es bad lO 
be bnplemeDted, as shown in Llst 1. 

Actual income from donors was 
$27,733,000. Self..,eaerated. income 
8IDOUIlted lO $83S ,000, briDging dIe total 
avaIlable funda for dIe 1990 rore program lO 
$28,568,000. 1be dit1mml:e between 
expecteel and available resources (i.e .• 
$348,000> was tDainly d1e resuIt of sli&'htly 
sIower-ttmn-expeCfed cxpenditures in dIe so
caIIed "bighly restriCClld. rore activities .• 

Tables 1 and S (p. 142 and 146, respeetiwJy) 
provide details of the cxpendituces In 1990, 
both by programs and unitl and by categorles . 
of expenses. Llst 2 SUI1lIJUIrizea that 
infQrmation,. including comparisons with dIe 
1990 working budget as pubUshed in CIATs 
Funding Requestjor 1991. 

Underspellding in Research Support was 
primarily the result of reduced operational 
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costa of dIe Carimagua research stadon and 
maintaining cxpenditures on resl leh 
contI.'aCtI and v1slting sclentists and 
postdodorals 1ow. 1be underspellding in 
Institutionel Dew10pment Suppon was the 
result of fewer expend1tures than expected in 
training activities beeause of dIe availabl!itY 
of 1ncreased outside timding tbrough 
scholarships. 

In 1989. CIAT experienced. signlficant cash 
flow diftlcultles, cam¡ed by late paymeIltI by 
severa! large contributors; thus, the center 
has made every efibrt poSSlble lObuild up b 
working capItal. \Ve the addltion of 
$404,000 lo dIe working capItal fimd in 
1990, ClAT has now readIed a wod:in¡ 
capItal1evel equallo operatin& elpmsesfOr 
JOdays. 

Figure 1 1Ihows, in grapbic fOrm, the 1990 
expend1tures by area, as well as categoty of 
expellditures. 

2 Tables 1 to 11, on pages 142 lO 152; 
provide details fOr the financial years 
1990 and 1991. 



List 1. Redudions iD the 1'91 worldng budget ror the rore program¡ the approved 
budget 'MIS US$31,316,OOO.· . 

Ares 

1. General downward adjustment 

2. Poatpónement oC: 

a. 

b. 

Adjustment in working capital 

FilIing posítion for Agricultura1 Geographer in 
the Agroecological Studie$ Unit 

c. Additlon ol Senior 8taft positíons originally approWd 
fur 1990: 

i. Head, Training 
ji. CassaVa Breeder, HQ-based 
ni. Cassava Quality Specialist 

3. Addltion oC óther items originally approvecl fur 1990: 

a. Increase in resources for research contractíng 

b. Constructíon of research services building 

c. Increase in self-generated income 

Total 

Working budget 1991 
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Redudiou 

(l,lS2,t}OO) 

(320,000) 

(142,000) 

(147,000) 
(254,000) 
(254,000) 

(42,000) 

(189,000) 

100,000 

(2,400,000) 

28,916,000 



\ 

, 
~ , 

List í. 1JM cure Pf.'OIl'8ID: Workmg bGdget versus .... eutcome ('800 US$). 

COIIJn-~ity"~~ .·13,211 13,059 (1) 

Res~eh SupPort 4,920 4,815 . .~ 

, dk 

JnstitutkmaI ~ 3,000 2,148 (8) 
SuIIPort 

, 

Man~.and AdIhiDiatraíioI 3,062 3,124 2 

GeneJaI operA Olí ..... ,2.613 2,688 3 

C8piIId~ 1,810 1,878 3 

WOJ:fdq capital 404 

CoIII'ngeucies 300 
--

Total 28.916 28,568 (1) 
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~ 

Expenditures by program 

_n_ 
'2,148 

_eupport 
$4,115 

euaa •• 
• 2,660 

Oenetllll exp.n ... 
412.688 

Expenditures by oategory 

Trainin¡ 
$1,OlIO 

Other expon ... 
$1,040 

lIuppllU/S.r._ 
$4,_ 

Figure 1. 1990 expenditures: amounts far oore aotivities by program and 
oategory of expenses ('000 US$). (Total expenditures were 
US$26,294,OOO'> 



1. Betta Pro"." 

.~ Qreat,Lates ilep:m, 
E auU AIrita .. 

CeDlralAmerica 
Ande •. reaiOB: 
:IetearIh on Phpseoli4t pnnpIaarn 
Research ou ~ 
Saapbeans 
··BeaR imptoveuiiiilt 

2. Ca.rsGva ProgTD1lf 

DeveIopmeDt qf production ami ~ 
"'ChRQ1oaies (Jtm lkaIl) 

DewIopment of production ami proeessíng 
tac:Imolo&ies (BaUldor) 

Soil fertility ami COIIlICfWtion 
Development of cassava processín& 

technologies (ftour ami flour products) 
Development of casma processíng 

ami utillVltion 
Cassava development 
Cassava flour utllization 

3. RIce Pmgrom 

1',948 

lIS -la 
6S 
37 
20 

266 

77 

68 
ss 

121 

34 
22 

SDC,; ... CIDA. 
UMID 

SDC. 
SDC 
Italy 
BeJpám 
NetherIands 
Iran 

. W.K.·ICe.Uoa 
FoIJndation 

FUNÍ)AGR.O 
(EclJador) 

GelUlIIIY 
IDRC 

Colombia 

FordFollndatioll 
France 

ean"bbean Rice lmprovement Net\wrlc (CRIN) lOS ClDA' 

, Aa addltional amount of $306,000 is shown as cote acIivity. 

(Continued) 
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List 3. (Continued) 

Activity Expenditures DonO!." 

4. Tropical Pastures Progrom 

CIAT participation in the West 151 lapan 
African forage network: 

Research for improving native grasslands 108 Japan 
Characterization and comparison 56 Australia 

oi isolates oi C. gloeosporioides causing 
anthracnose in StylosQ1llhes 

Studies on socloeconomic aspects 2S FUNDAGRO 
of improved pastures (Ecuador) 

Pastures production systems 19 GTZ 
Evaluation oi pasture associations 45 DCA 

in Brazil 

5. Ruearch Supporr 

Vlrology - whitefly 10 USAID 
Biotech mearch for rice 100 RockefeUer 

Foundation 
Research on seed production 49 Rockefeller 

Foundation 
Farmer participatory research 183 W. K. Kellogg 

Foundation 

6. 7ralning and conferences 240 Various 

7. Capital 30 Various 

TOTAL 4,641 
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FINANCIAL ~ BUDGETlNG INFOBMATION 

2: 1991 FINANCIAL YEAR 

Core Program 

Against an approved budget oC $32,672,000, a total amounI: oí $28,816,000 was expeded lO be 
avaiIable. 11ús funding sbort&ll, wh!.ch in real terms was $1.4 miDion betow tite resources 
available in 1990, impHed a nmnber oC reductions, as sbown in Ust 4. 

The resuIting worldn¡ budget fbr 1991 is sbown in Table 1, p.l42. 

List 4. RechlCtiolls iD 1991 woddng budget resultiDg trom tundiug sborttaII • 

. Budget requirements 

1990 budget base 
+ intlation adjustment (4.09%) 

1991 COst of 1990 set of activities 

a. Reductions as projected in 
tite mid-tenn plan fbr 1991: 

i. Bean AgronomIst (Central America) 

ii. Support for African cassava study 

iii. RegioDlli ric:e project in Caribbean (CRIN) 

¡v. Transter of Seed Unit lO InstitutioDlli 
Development Support Program 

b. . Seledive reductions in tite operations budget 

c. Additions 

i. Transter oC Seed Unit from Research Support 
lO InstitutiOllal ~Iopment Support Program 

1991 Workini budget 
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28,916,000 
1,183,000 

30,099,000 

(122,000) 

(15.000) 

(300,000) 

(438,000) 

(786,000) 

438,000 

28,816,000 



Complementary Aetivltles 

In 1991, CIAT expects lo spend $6,424,000 in die (onu of complementary activitles as shown 
in Ust S. 

i 

List S. 1991 complementary activities ('000 US$). 
< 

Activity Budget DoIIor 

1. Bean Program 

Africa: Oreat Lates Region, 1,800 SDC, CIDA, 
E. and S. Africa USAID 

Central America S62 SDC 
Andean region 150 SDC 
Research on Phaseolus germplasm 217 ItaIy 

2. Cassava Program 

Soil fertility and conservadon 98 Germany 
Development oi production and processing 276 W.K. Kellogg 

teclmologies (NE Brazil) Poundatlon 
Oreen spider mire 120 UNDP 
Biotechnology network 190 Netherlandsl 

Genetic improvementin Brazil 187 IFAD 
Development oí production and processing 92 FUNDAGRO 

teclmologles (Ecuador) (Ecuador) 
Development oi cassava processing 45 IDRC 

technologies (flour and flour products) 
Integrated projects in tropical America 147 Colombia, 

Franee 

3. Rice Program 

Caribbean Riee Improvement Network (CRIN) 532 CIDA2 
Joint study oi upland-riee root pbysiology 26 Franee 

and architecture 

Not yet confumed. 
1 An additiOnal arnount oC $90,000 is sbGwn as COte actívlty. 

(Continued) 
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List 5. (Coothtued) 

Budlet DoDor 

4. 'DYJpIca1 Pastures Program 

CIAT participation in tite West 16 Japan 
Mrican tbrage network 

Research tbr Improvln¡ native 6S Japa 
grasslands 

Olaracterization and comparison of 72 AustraIla 
isolates of e gloebsporlof4es causlng 
anthracnose in Stylosantltes 

S. ll1StiMional DevelopmmtSupport Program 

Training trainers 600 IDBl 

6. Reseorch Support 

BiotedmoIo¡y·research 100 :RocI!:eteJler 
DNA .fIngerprlntlng ¡;",!!dation 

Farmer participatory research 279 W.K.1Ce1Iogg 
FOllpdalioD 

7. OmtlIIgencles 56 Not ,. 1imded 

8. Capftal 300 CIDA. USAID, 
SDC. 
W.K.Kellogg, 
Japan 

9. wor.ting CQJñtal 494 Not ,. 1imded 

Total 6.424 
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TabIe 1. Budget requast by programa and unIts: amounts for core acIivItIes in 1999. 1990. 1991 and 
1992 (SYs. Senior Staff years; thousands of current US doIIars). 

a.an. 
oa..ava 
RI •• 
Tropical fo<og .. 
Slrategler_l_ 

l.anóu .. 
rore. margina 
HílleIdea 

~r8tOUroee 

IlIoIoohnologyr_ 
Vlrology"''''''cIl Re_ .. _ 
Reoearoh_. 
CarImagua-
Inlormalloo m8''''"_ 
VlaItIng _oto aná poaIdoctcraI. 

AgIo8cOIOgIcsIIIIIdI .. _. 
AeHercll contracto 
Animal hord 

Mana;ementaná-

IIoerd ofT",*". 
Managemont 
Admlniotr __ pon • 
ProjooIlIodminl_ •• 
General opeI8Iin; • __ 

• lI1cIudH USS3OO,oooIilt Ef'fl/Bm In 1_ . 
•• __ indltaol_.-y . 

Actual 
11190 

••• __ aro _Iilt ... filM yearllthon;h Iilt bud;eIatY pu_. an raliGo! 116 """""" Ia_. 

1,357 1,357 
482 482 
482 

570 12 - 256 
lI45 
38ó 50 

1.2112 

In 
1.044 
1.113$ 

100 

2 
84 

le 

'Z1 

7 



I 
i 

I 
TabIe'2., BucfPtreqlleltby programa.Jc, unllS: amount8 fot oomplen1entary acIivIties In 1989. 1990. 1991 

and 1892 ($Ya. SenIor Steff taarl: Ihouaands of tUnII'It US doIIar8). 

.. -'.' de ;t , 4 --ea-..... 
TropIcoI ......... 

GanetIc ........ I •• 
Sic .. ll .... ,...... 
VIr<iII>Iw--
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TabIe 3. Budget request tor CIAT -hosted actIvItIes of oIher instItutIona"; amounta for activlties of 
hosted institutlona In 1989, 1990, 1991 and 1992 (thousands of current US doIIara). 

Centro Internacional de MejOlamlento de MaIz Y Trigo (CIMMYT) 240 211 230 

Instituto Colombiano Agropecuario (!CA) 191 50 

Intematlona! Board for Plan! Genellc Resources (lBPGR) 23S 196 128 

lntemallona!lnstltute 01 Tropical AgrIcul1ure (lITA) 210 101 

Intemallona! F9IIIl1zer DaveIopment cemer (lFOC) 35 84 94 

Internallona! RIce Research Il18Iltute (lARI) 2fS7 236 200 
b 

Ir I 'lIIIppI State Unlvet8lty (lor 1NTSORM1t.) 30 28 30 

• AcIIvIIles SIIOwn are Ihose carrled out In clese coIlaborallon wIIh ClAT, by othtr Internatlonal ceoters. and 
Internallonal or regional ,_eh organlzatlons. These coIlllboratlve or joint aclivllles wlU be hosIed al 
ClATs headquarlers or wllI be jolnlly based al research 1IItes. 

• INTSORMIL - Internatlonal Sorghum and MllleI Programo 
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230 

50 

130 

100 

200 

40 



lIbIe 4. Budget request byaclhlllBs' amounIS for com actIvi1les In 1989. 1990. 1991 and 1992 {1IIoUsImdS 
of cuírent US doIIarB). 

Actual Actual 
OGIII\R- 19119 19110 

Resouree conservatlon aI1II ~ 3,195 3,103 3,900 3,511 13.0 5,782 

Crllf) produclMly r~ 7,853 7,599 9,210 8,291 30.7 7,681 

Uveelock productMty-" 4.206 4,154 4,500 4,OSl 15.0 3,125 

l. Commodlly ~ aI1II utIIIzIIIIcm~ l. 011 160 210 300 270 1.0 292 1.0 22 

IL ~ on human .. lkSUSU 188 184 210 189 0.7 613 2.1 424 

11. SocIoecoIlomic ancf'í»ollcY-" 1,438 1,578 1,680 1,511 5.6 2.013 7.1 562 

• lnSIIIutIon lMIiIdIng líRd ...... Idng 8,S83 9¡488 lG.200 0.183 34.0 9.63S 33.0 4S2 • 
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Cere 
Personnel 16,948 11._ 19.667 18;015 19.306 1,291 1 
TraInIng 1.641 1.<lSO 1.356 1.140 1,245 105 11 
Supplies and servfees 4,841 4;$96 5.213 4,539 4.959 420 9 
TraveI 2,237 1;920 2,295 1,702 1.807 105 8 
O!heraqíenses eso 1.040 1,105 1,310 1,595 285 22 

SUbIoIaI 

ConIIIlQIIIICY 
PI1ce tncraase 

PersonneI 1,056 1,312 1,517 1,128 2.936 1.208 70 
Tralnlng 334 593 807 781 1,230 449 57 
Stlpplles and servfees 589 762 509 1.003 1,658 853 85 
TraveI 909 120 432 948 1,520 572 \lO 
0Ihar 8IqÍens8II 104 846 1,128 1,114 1.822 708 64-

SUbIoIaI 
ConIIIlQIIIICY 
PI1celncr_ 

"tIOIIed _1IItIeI 
l'InIonneI 371 3S8 40S 263 - 8 2 
Tralnlng 187 89 162 85 87 2 3 
SUpptles and terV/Ces 215 332 235 244 250 ., 2 
TraveI 169 123 172 90 92 2 2 
OtIlar 8IqÍens8II 44 96 50 70 n 2 3 

Stlbtolal 

Total 
Ptrsonnel 18,313 19.278 21,589 20,006 22,511 2,5OS 13 
Tralnlng 2,162 1,712 .2,325 1.986 2.542 51!& 28 
SuppIIes and SIIIVIces 5,851 5.790 6.017 5.786 6,885 1,1170 19 
TraveI 3,315 2,763 

2_ 
2,740 3,419 879 25 

OIher aqíens8II 1,696 1,982 2,263 2,494 3,489 995 40 

StIbIotaI 
COnt/ngancy 
PI1ce tncraase 
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TabIe 6. StafIIng paI.tem: approved ~,. for 1989. 1990 and 1991 lIAd proposed core positlOfla 
for 1992. . 

1.1nteI1IIIIonaI .... 1IlI11I_ 

9'lIIu"l&I h _.'011011111 ..... 
Canilla 
Alce 
TIOP/CIII foraQaI 

R 1111 eh lUPPCIIt 
GenaIIc_· 
8IotecIInDIoCW r • •• eh 
VlnIIoar l." .eh 
P 1111 clllIIIIona 
IlIfOmIaIIon fIIIIIl8IJIIIIIIIl 
~.a!"" 
Seada 

. PtoId--_-r . 

21 
11 
8 

17 

1 
t 
2 
1 

1 
2 

5 
2 
1 

1 
2 
2 
1 

1 
1 

5 
2 
1 

1 
S 
2 
1 
1 
2 

5 
2 
1 

1 
2 
2 
1 
1 
2 

5 
2 
1 

.. Pe m •• _ ""-' lo< ... ,...,..... _ zuIt 10<......-,......-. •• _"' .. .,..-•••• \1 ...... 
I 
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8 41 
2 2 
2 2 

5.75 41 

1 
a 
2 
1 
1 

5 
2 

1 I!O 



TabIe 7. Stafflng pattem:approvad polIItlons for 1989, 1990 and 1991 and proposed 
complementary polIIlIons for 1992. 

1.InIemaIIonaISIaII J)OIIIIIon8 

Gennp!asm deveIoprnent 

B_ e 6 8 11 9 3 
Cassava 2 2 4 1 4 3 
RIce 2 1 1J!5 0.26 
Tropical forages 2 1.75 1.75 

FIesouR:a management 

Landuse 1 1 
FOAIIt marglns o.2S o.2S 

HiIIIides 2 2 
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I 
TabIe 8. Budget requeat for capital expen~res and assets: amounts for cara and cornplementary 

. 8CIivItIes In 1988. 1990. 1991 an41992 (lhousands of cummt US doIIaJlI). 

New 

l.aboratory and scIenIIIIc equIpment 151 582 849 420 489 18 
Heavy duty aqul¡)ment 23 li!52 S09 eo 52 
Fumlture and offtce equIpment 368 452 186 30 10 
VehIcIes 244 80 20 21 1 5 
AInnft 
Land. buJldlngs.1eaS8IIokI 941 839 300 200 208 8 .. 
Computar aqulpment 45 47 2 .. 
Subk1IaI 

.... _ement 
l.aboratory and scIenIIIIc aquIpment 231 202 325 430 447 17 .. 
Heavy duty aqulpmerlt 174 384 71 280 343 83 23 
FumfluI'e and 0IIIc8 ~ 250 80 20 21 1 5 
VtIdcIee 381 - 300 380 «lI 46 13 
AIIcrIft 
Land. buIIdInga, '8 n ahOkl 110 114 4 .. 
Computar equIpment 135 140 5 .. 

FlxId ..... (begInnInQ of fMI') 26,683 21M&! 31,943 20.257 20.757 2 

AddIIIomIIIIIIRIS 
New 1.7'0 2,125 1.724 775 827 52 7 
~ m 1.578 m 1.335 1,471 136 10 

Subk1IaI 

AccnIed depJ lICIatIon 
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TabIe 9. Budget request far prlce assumptlons: . at'nounts foi' c:ore activlllea (11'). 

4.50 5.0 5.0 
0.50 22.0 24.0 1.e 

5.00 5.0 5.0 
5.00 22.0 ao 4.9 

SuppIIes lIId l!8IYIoeI!I 
11.47 10.0 10.0 
12.110 22.0 32.0 a.2 

TIlMII 
4.55 5.0 s.o 

-$.36 22.0 22.0 

ua 4.5 d 
-4.75 22.0 22.0 
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TabIe 10. Budget raquest: 8OUI'C88 and appIIcaIIon of funds. Amounts for coreo oompIementary and 
host8d acIhitIe8ln 1989. 1990. 1991 and 1992 (U'lousands of current US dollars). 

1 

Sources of fIIndI 
1. Grants 

For cote programs 2lIA21 ZI,m 31.l166 28,100 31,9tO 3.810 14 

For compIemenIary programs 4,168 4,641 5,294 6.424 10.199 3,775 59 
For hOsted actMIIe8 1,D17 1,024 1,023 7S2 750 18 2 

2. 0Iher lnctJme 

For cera programs 840 835 718 740 24 3 
For complemenlary programs 125 

Aps¡4Ic:alloll of tu .. 
1. 0paI1IIIOi1lll poa¡¡¡_ . 

Core 28,821 28,294 30.000 ZI,006 30,388 3,383 12 
CoInpler,.enllly 3.582 4.ZJS 4,437 5.830 -. 3,_ 71 
HoIIed 888 888 1,023 782 750 18 2 

2. CIIpiIaI 

Core 2,1107 1,870 2.ose 1.1110 
,_ 

178 10 

~ 702 408 8Il8 300 312 12 4 

Ho8ted 31 26 

3. WOIIdng capiIlIIlIIId nJSIIVW 

Core SS 404 574 295 
CompftmenIary 1 261 

Total eppIIcaIIons 

Core • 29,261 28,568 32,872 28,81. 32,850 3,8S4 13 
CcmpIenlentatY 4,294 4,841 5,294 8,424 10,199 3.775 59 
HoIStecl 1,017 1,024 1,023 732 750 18 2 

Memollem 
WOIIdng capital at year end 2,157 556 19 
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TabIe 11. Budget raquest: balance sheet Amounts for core, complementary 
aI'Id hosted actMtiealn 1989. 1990, 1991 and 1992 (lhoU8l1lld8 of 
current US óonera). 

1992 

ASSIlI8 
cash and shoct-term dI/poIIits 3,594 6,687 4,600 3,400 

AccoUnts recGivable 10.387 10,416 10,941 10,778 

Inventarles 1.459 1.001 936 S86 

OIher asseIs 973 433 330 310 

Property, plant and aqulpment 29,192 20,257 20,151 21,445 

lIabIUtles and fund balances 

lIabIUtles 
8ank CM!Irdralts and Ioans 3,395 5,400 4,200 3,000 

Accounts payabIe 4,501 7,233 5,Q49 4,127 

Payments In advance from c:Ionors 2,240 26S 936 900 

AccrufICI salaI1es and benellts 1,363 1.240 1,350 t,3OO 

Long-term IlabIIIIIes - SIaII_ t,279 1.810 1.860 2.000 

TotaIlIabIIIIIes 

Fund balances 

CIpiIaI fuoo 29,192 20,257 20.157 21,445 

WorkIng eapltal fuoo 1.525 2.429 2.923 3,447 

InlraslrUClure !IlOO 50 50 100 150 

CapItal d8veIopment tuOO 300 350 400 4$0 

Commltments ter capital acqulllllloNs 1,760 
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·eore ...... 

TIte ~ AYIIICSI tiH;dIe 
. program 81llJt'1ií1'l :I3'm , litcluded· 
• iD tbitt. ...... nlqUllStill'e mol\lestbr tbe 
Seltin¡1IP ofdle piopc:/sed $efb:t¿iD 
.~ lD8IlI4gemefltt"eSelll'dt. Al shown iD 
die opetatiotlaÍplan, ClAT ptoposes 10 
f~1he initiIttve B!. resouti!e 11l8IIa¡ement 
Íllseal:dttilrou&ll a coAlbinatlon of . 
re. oal'loolti ....1..0:... ~ ¡.... -1lII! .. ,PlDlI& __ ." us_ 
titidonal ~/1tIalpPart oftbe 
.~[_teS~fafl~ 
~""""Feseardl1n IhéJ990s . 
is piqen. 10 lIJ addid iD 1992 itBelf. It 1IIooW" DDIIid .. die total _ 
~ by CMT iIr .. ita c:o¡-e;piOIr8III in 
1992 ~ ,in faI:t, Ifiabdy be10w 'die original, 
CGIAR-appn:m¡d budaet fbr 1992 (te., die 

CGIAR ...... c.eél bud¡cI UDder' die eadIec 
DJid..tenI¡ pIan pi JI lIarby ~T in 1188 
iIr die ¡Ioriod.~. 

List (; *""" dIa,.iudfaI c:b8lMp in die 

¡¡¡op¡:¡aar.J99Z:~1 " l "'-1Jt1 WO":III&.I_,.;. Dr' ""'júJlllfh al. tbr 
ksms IatlJe u.,..p¡ofjded iD'1iJe ~ 
". fIIIi1~ llaj_=seua 1_ 
15196 • 

BamecI inl::Qmoip die 1m flaÍacial ~ is 
projeded1o be ai.$74O._. n;lIxting . 
ea61D11te41r1come 6'cm farm pnÍductioIl, 
01erbead .Qn speoial ~ d.t'inI\MIal 
transact'? (moJtIy 1uíA1Ist). 

Doaor 1UddiD& 

Agalnst die budpt RIqIIIIt tbr m,6S0,óoo 
and in Ii¡bt of a ~ lIIIf...e-aá\IIt 
income of $740,tlOO. dAT •.. fbr: 
fimdIng ffum dleCGL\R. lID'lOUfttS 10 
$31,910,000. 

) 



List (j. Principal cbanges ('000 US$) in &he proposed Im budpt. 

Arca 

1991 Budget base 

Gennplasm Development Divislon 

1. Bean Program 

a. 
b. 

c. 

Deletion of position €or Cropping Systems Specialist 
De1etion from me core program of three Afrlcan

based positions 
Deletion of regional coordinatlon position in the 

Andean region 

2. Rice Program 

8. 

b. 

Pbasing out of core the coordinatlon position Cor the 
Caribbean regional program 

Net of otIler adjustments 

3. Tropical Forages Program 

8. Addition oC positions €or: 

i. Germplasm SpeclaIist 
iL Agronomist €oc gennplasm screening 

(West Africa) 

b. DeIetion oC positions fur: 

AmOUDe 

28,816 

(ISO) 
(645) 

(254) 

(90) 

21 

230 
190 

i. Agronomist €or gennplasm screening (Llanos) (230) 
li. Livestock Systems Specialist (234) 
Iii. AgriculturaI Economist (177) 
Iv. Specialist for integration of systems (199) 
v. Nutrient Recycling Specialist (bumid tropics) (107) 
vi. Pasture Reclamation Speciallst (Cerrados) (183) 

Numbers in pareotheseS signify amounts reduced. 

(Continued) 

154 



List IS. (CoDtiDued) 

c. 

4. 

ABaounl' 

(187) 

100 

1. Land Uae Pr"l18üi 

a. PosIdous for: 

i. Program Leader 160 
ji. A¡ric:u1tural t.and Use Specialist 217 
üi. EuvirGnmcmtaI Geographer 22S 
iv. 'Environmental Impaet Assessment Specialist 22S 
v. Infortnation Management 8pecialist 100 
vi. ~ Bconomist 200 
vü.'Ecouomk: PoIIey Analyst 200 

b. 30 

2. Foreá MargJna Program 

a. Fosltiona (1/2 each) for: 

1. A¡ricuIturaI. EConomist 
Ii.Cmppit1¡ Systems Speclalist 
üi. Uvestocl¡: Systems Specialist 
¡v. Anthropolo¡ist 

3. Hillaides Program 

a. Fositiona (1/2 eaeh) for: 

i. AgrieuItural Bconomist 
ii. Croppit1¡ Systems SpeClarlSt 
Iü. Liveatock Systems Spec:ialist 
¡v. Antbropologlst 

Numbers in pareathesea si~fy amounts reduced. , 
¡ 

i 

15S 

113 
128 
108 
113 

113 
128 
108 
113 

(Continued) 



List ti. (Cootinued). 

Area Amouat' 

4. Savannas 

ÍI.. Positions fue: 

L . Program 1 eader 
ii. Croppillg Systetm Specialist 
üi. Nutricnt Cyeling SpeclaIist 
iv. Uvestoek Systetm SpeclaIist 
v.CropIPastures 8ystems Speclalist 

b. Positions (1/4 each) fur: 

i. Eoonomist 
ii. Nitrogen Cycling SpeclaIist 
üi. Ecopbysiologíst 

160 
2SS 
2SS 
2SS 
200 

120 
SI 
51 

s. . Research station suPPOrt in Llanos 20 

6. Stratecic research inítiatives in resouree management research 100 

l/lSlitUtlonal Developmenr Suppon Progrom 

l. 

2. 

3. 

Addition of Head of.Training 

Transfer of Project Design SpeclaIíst from Managernent and 
Administration (paid froro indirect cost recovery) 

Addruon to conrerences budget 

Research Support 

1. 

2. 

Closillg of Agroecologlcal Studies Unit (now incorporared in 
Land Use Program) 

Elimination oC line ítem fue research contracts (now 
incorporated into strategic research initlatives) 

Numbers in parentheses signify amounts tedlJCed. 

156 

135 

O 

60 

(169) 

(Cootinued) 



.. Ana. .. j 

s. AcfI.tiIirm fD Idxmal:lon MaDilaemeot Syatems 

6. Net of other medfficlldOll.ll 

1. 

2. 

AdditioB lO e1ectriclty budget 

Tr:Imstbr of Pto.feá DIIi¡n Speclalist from Management 
aDd Adminisft'alion 10 Institutional DeveIopmeDt Support 
Program (paid from indirect coat recovery) 

Conttngendes 

Subtotal 

Cost incnDses (inftation) 

TOTAL 1992 REQUEST 

Numbers in parenr.heses signlfy amounts reduced. 

151 

so 

161 

62 

so 

(11) 

100 

31,111 

1,348 

191 

32,650 



Complementary Actlvities 

As indicated in the operational plan (see Part 1), CJAT proposes complementary activities in 
1992, me cest of which will amount lO $10,199,000, involving a total ol21 Senior Staff 
positions. List 7 below summarizes the projected complement.ary activities and shows the 
funding status of me respective projects. 

List 7. 1992 Proposed c:omplemeutal'y adivities ('000 US$). 

Activity Budget 

Germplasm Development Dlvislon 

1. Bean Program 

Africa: Great Lakes Region, 2,645 SDC, ClDA, 
E and S Africa USAID 

Andean region 2S4 SDC 
Biotechnology network 300 Not yet funded 
Research on Phoseolus germplasm 120 Italy 

2. Cassava Program 

Soil fertility and conservation 98 Germany 
Development of production and prooesslng 276 W.K. ICellogg 

technology (NE Brazil) Poundation 
Green spider mite ISO UNDP 
B"JOtechnology network 323 Netherlands 
Propagadon from true seed 130 Not yet funded 
Genetic improvement in Brazil 224 IFAD 
Germplasm development in E and S Africa 2S5 Not yet funded 
Socioecenomic research, utilization and 340 Not yet funded 

marketing in Asia 
Integrated projects in tropical America 284 Colombia, 

Fram:e, lDRC 
3. Rice Program 

Caribbean improvement network 622 ClDA 
Joint study on upland-rice root pbysiology 76 France 

and architecture 

(Continued) 
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· 

List 1. (Coatiaued) 
-:-

! . 

A.tttrity Budget DonOl' 

4. 
i 

TnIpk:aI Fora&es Program , 

ECoJoay (Savannas) 161 Notyet tunded 
~"ln SlfAsla 203 Notyet ti.Jnded 
Rescatdl tbr ÍliiIJcwing .ÍIaIiW lf8SSIands 6S Japan 

ResI1II(ce M4MgDIIImZ DM8I9n 

Tree spealalist (BOIaldea) 22S Not yet fi,,"'" 
SIIvicuIture (HII1JIdea) . 2S Not yet timded 
Forest erosystema(Forest MargIÍIs) S6 Not yet timded 
Forest policy (laÍÍd Use) 22S Not yet timded 

hutIIlItIonol Deve10pment Suppon P1Pgmm 

TrainIng ttainers 600 IDB 

Reuarr:h Suppon 

Mierobial geneties 21S Not yet timded 
Biotec:bnology researdI DNA fingerprintlng 100 RockeCelIer 

FoImdadoo 
Sean genedc improvement 298 Belgitun 
Parmer particlpatory researdI 279 W.K. Kellogg 

Poundadon 
Sot¡bum and soybean gennplum 80 Not yet fimded 
Fora¡e germplum biology 91 Not yet timded 
Forage in vitro management 134 Not yet timded 
Phaseolus bean gennplum 80 Not yet timded 

Omdngencies 92 Not yet timded 

Capital 300 CIDA. USAID, 
SDC, Japan, 
W.K. Kellogg 
Foundation 

Worting capital adjustmelll 261 Not yet timded 
OJst increases (intlation) 382 

Total 10,199 
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ACRONYMS 

Acnm,m Name 

BGMV beaIl JOlden moSIIÍc virus 

BNF bIoIo¡ical n.iIrogen flxation 

BRU BioIIedInoIogy R.esearch Unit, CIAT 

CATIE CenIro Agronómico Tropical de Investipcidl¡ '1 Enseñanza, éosIa Rica 

CBN Cassava Biotecbnology Network 

CD-ROM compact disc-read only memory 

CEBMAT CeDIl'O d'Ebtdes el d'Experimentadoo du: MadIlnisme AgricoIe Tropical, 
France 

CEHARGBN CIIlIro Nadoaal de Recursos Gen6tiCOll, Brazil 

CGJAR ConsuIative Group OH lnIemationaI AgricuIturallteseccb, USA 

croA. C8nadian Jnl:ernaIional Development Agertcy, Canalla 

CJMNYT CIIlIro Internacional de Mejoramiento de Maíz Y Tri&o. Mexico 

CIP Centto IntemacIonal de la Papa, Petu 

CIRAD CeDIl'O de Coop6ration IntemationaIe en Recbercbe AgronomiqUe pour le 
Développement,Franee 

CLAIS Comisión Latinoamericana de Investi¡aciÓll en Sorgo 

CNI Centto Nacional de Investlpciones, Colombia 
i 

CNPMP CIIlIro Nacional de Pesquisa de Mandioca e Prutlc .... "ra, Brazil 
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CRIN Carlbbean R.ice Improvem.ent Networt, Dominican Republic 

CSIRO Commonwealth Sclentific and Industrial Researcb Organisadon, Australia 

ELISA enzyme-llnked immunosorbent assay 

EMBRAPA Empresa Brasileira de Pesquisa Agropecnária, Brazil 

EMPASC Empresa de Pesquisa Agropecuária de Santa Catarina, Brazil 

EPRIEMR &tema! Program ReviewlExtemal Management Review, CJAT 

FAO Food and Agriculture Orpnlzarion of the Unitecl Nations, Italy 

FUNDAGRO Fundación para el Desarrollo Agropecnario, Ecuador 

GAS General Administratlve Services¡ CIAT 

GDP Gennplasm Development Programs, CIAT 

GIS geographic information systeI1IS 

GRU Getmp1asm Resources Unit. CIAT 

GTZ Deutsche Gesellscbaft filr Tecbniscbe Zusammenarbeit [Gennan Agency tor 
Tecbnical CooperadonJ, Federal Republic of Gennany 

HCN . hydrogen cyanide 

mPGR International Board for Plant Genetic Resources, Italy 

ICA Instituto Colombiano Agropecuario, Colombia 

ICM lntegrat.ed crop management 

ICRAF InternatIonal Council tor Researcb in Agroforestry, Kenya 

ICRISAT International Crops Researcb Institute for tbe Semi-Arid Tropics, India 

IDS Inter-American Development Bank, USA 

IDRC International Development Researcb Centre, Canada 

IDSP Institutional Deve\opm\lDt Support PrQgram, CIAT 
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IBMVT lnItitut d'Ele-rase el de M6deciRe Vét6rinaire des Pays Troplcaux, France 

JFAD IntemationaI Fund ror Agricu1tural. Development, Italy 

JFDC Intemational Fertüizer Development Centl:lr. USA 

IPPIU IntemationaI Pood Polie¡ Research Institute, USA 

DCA InstItuto Interamericano de CooporaclcSn para la AgricuIIma, Costa Rica 

lITA IntemationaIInItitute of Tropical AgricuIture, Nlgeria 

ILCA IntemationaI Uvestoct Ceurer ror Africa, Bdliopia 

INOER Intemational Network for Genetic Enbancement of Rice, PhillppiDea 

INTSORMIL IntemationaI Sorghum and MUIet Program, USA 

IPM integrated pest management 

IRAT lnItitut de ltecherchesA¡ronomiques Tropicales et del Cultures VrvriMs, 
Pranc:e 

IRRI IntemationaI Rice Researeh Instihtte, Phltippines 

MPF1'S muIdpurpose forttp trees and shrubs 

NFTA Nicropa PWna Tree Association, USA 

NRi NatIonal Resouree.t IDstit1.te •. En¡Iand 

R " D researeh and deveklpment 

RFLP . restriction fl.'llglDetlt lengtb polymorphism 

RHBV rice ahoja blanca" virus 
lUEPT Red Intemaclonal de Bvaluación de Pastos Tropicales 

RMRP Resource Mana&emeot Researeh Programa, CIAT 

SDC Swisa Deveiopment Cooperation, Switzerland 

UNDP United NaUons I)evelopmeat Pro¡ramme, USA 
t 
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USAD) 

VAM 

VRU 

WARDA 

United States Agency tbr.lDternational Development. USA 

vesicular-arbuscular myc:orrbizae 

Virology Rcseareh Unit, CIAT 

West Afriea Rice Developrnent Assoclation, lvory Coast 
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