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FOREWORD 

We are pleased and proud to present tbis strategic plan for CIAT in tbe 1990s and beyond. 
It describes the new strategic directions that wiIl guide a renewed center as it approaches 
the twenty-fírst century. It will also serve as the road map for tbe development of 
medium-term operational strategies and annual work plans as CIAT enters its third decade. 

In its fírst decade of operations, the 19708, CIAT developed its facilities and programs. 
This was a period of rapid expansiono At the same time, it was one of circumspection as 
the center moved from a broad initial base to a small number of sharply focused programs. 
By the end of the decade, its efforts in rice improvement, built on the technological base 
and materials from IRRI and a close partnership with the Colombian national rice pro
gram, had already achieved a major impact on national rice production statistics in Latin 
America. 

During its second decade, the 19808, CIAT consolidated its efforts in Latin America, 
building stronger ties to national research and development systems, and decentralizing a 
growing share of its operations. During tbis period, it also expanded its activities in field 
beans to inelude Africa, and in cassava to inelude Asia. By tbe end oC tbe decade, for all 
its programs, measurable impact was already seen in farmers' fields and in nanonal 
production figures oC many Latin American countries. In the 19908, we expect that tbe 
large number of technologies near the end of the development process will have significant 
impact on the economy and agriculture of the Americas, Africa and Asia. 

However, it has now become clear that CIAT's traditional commodity research is insuffi
cient for achieving sustainable agricultura! development. The 1990s will see tbe center 
moving assertively to combine commodity and resource management into an integrated 
systems approach in its efforts to ¡ncrease foad production and economic growtb, without 
jeopardizing the natural resource base on which future progress depends. We also plan to 
accelerate further the incorporation of advanced science into our efforts, to share, where 
possible, international responsibilities with our national program partners, and develop 
collaborative approaches with a greatly expanded range of institutions. 

This strategic plan is the product oC a two-year effort involving the entire staff oC CIAT, 
its Board of Trustees and many people from outside the center. Extensive consultation 
with developing country research leaders and individual scientists, through task forces and 
workshops, has characterized this process. We acknowledge with gratitude the contribu
tion of the many highly qualified individual s who have given their valuable time to help us 
in tbe development and review oC the various components oC this plan. W¡;, single out 
especially those who spent long hours performing the analyses that helped determine our 
commodity and agroecosystem choices. 
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In the name of the entire CIAT communilY, we wish to express our profound gratitude and 
admiration to former Director General, Dr. John L. Nickel, who left CIAT in early 1990 
afier 15 years oí outstanding leadership. With his clear and visionary thinking, he set in 
motion and guided the early stages of the process leading to the present strategic plan. 

We are confident that the strategy elucidated here, implemented in a flexible manner by a 
dedicated staff, supported by committed donors and executed in partnership with national 
and intemational research and development institutions, will contribute lo a brighter 
twenty-first century for those we serve. By working together in the urgent task of 
alleviating poverty and hunger and by moving toward more sustainable agricultural 
systems, we will achieve a more just, secure and prosperous future. 

Signed, 

-

~J u,i V~CatW 
..];K&T: Frederick Hutchinson 

Chairman, Board of Trustees 

Cali, Colombia, April 1991 
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Gustavo A. Nores 
Director General 



EXECUfIVE SUMMARY 

This strategic plan results from an intensive, 
interactive process involving CIAT' s Board 
of Trustees, internal task forces and many 
leaders of national programs. The planning 
process began with examination of CIAT's 
external and internal environments within a 
long-term perspective. Analyses were 
undertaken by various task forces of 
economic trends in Latin Arnerica and the 
Caribbean; trends of selected commodities; 
and of natural resource management for 
sustainable agriculture (see Supplement). 

Guiding our planning process were the 
central targets we are aiming for, namely, 
growth, equity and enhancernent of the 
resource base. In formulating our 
strategies, we took into consideration CIAT's 
cultural values, and present and future 
comparative advantages. 

The analysis shows that change in CIAT's 
environment is rapid and continuous, such 
that CIAT must change radically to continue 
being relevant. Increasingly, traditional 
research paradigms based largely on 
productivity considerations must give way to 
new technology design conceptualizations. 
These conceptualizations must be sensitive to 
the complex biophysical interactions 
underlying cropping systems and to the 
socíoeconomic, polítical and agroclimatic 
dimensions that determine land use pattems 
in given agrnecosystems. Technology 
options must mee! multiple performance 
criteria, ranging from microeconomic to 
ecological considerations. This requires a 
change from a supply-driven to a demand
driven systems approach. 

Consequently, crA T will integrate its current 
efforts on germplasm development with a 
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major research effort on resource 
management. 

Germplasm development research will focos 
on a set of commodities that are 
economically important, fit into the center's 
mission and allow CIAT to make a unique 
and important international contribution. The 
commodity portfolio will consíst of beans, 
cassava, rice and tropical forages. Except 
for rice, for which CIA T assumes a regional 
responsibility for Latín Arnerica and the 
Caribbean, the center will exercíse global 
responsibility for the commodities in its 
mandate. A secondary emphasis will be 
given to sorghum and soybeans, but limited 
to the development of these crops as 
components in cropping systems for the acid 
savannas of tropical America. Germplasm 
development efforts will increasingly focos 
on !he more strategic end of research, 
emphasizing basic technology components 
that have the potential to constitute major 
advances in the development of productive 
and sustainable production systems. 
Germplasm development research will be 
closely interlinked with resource management 
research. meeting !he latter' s demand for 
essential commodity-specific technology 
inputs. Conversely, resource management 
research methodological tools and 
agroecosystems- related information will 
make it possible for gennplasm development 
research to advance within an 
agroecosystems context. 

Resource management research will focus on 
selected, important agroecosystems in 
tropical America with two aims: improving 
the managernent of resources available to 
agriculture, and helping relieve market and 
social pressures on the most fragile 



environments. In this manner. the gains in 
output of food and other commodities will be 
compatible with long-term conservation oí 
the resource base. This will involve research 
on critical resource management issues, and 
the design of land use options that optimize 
the social retums 10 agriculture under 
different trade-oíf scenarios between resource 
utilization and preservation. 

Resource management research is a highly 
complex and wide-ranging endeavor that 
requires systematic cooperation among many 
institutions at national, regional and 
intemationallevels. For the chosen 
agroecologícal rones, CrA T will provide an 
intemationa! focal point that wíll permit 
diverse institutional efforts 10 coa!esce 
around the goal oí improved management of 
agricultura! resources. CIAT is fully 
prepared to assume the role oí an 
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ecoregional research center, enabling other 
institutions -- particularly other international 
centers and specialized agencies -- 10 malee 
concerted contributions 10 the design of 
improved technology options. CIAT will 
provide a research platform, as well as the 
necessary physical and informationa! 
infrastructure, fur these diverse institutional 
inputs. 

To pursue its new mission of integrated 
germplasrn development research and 
resource management research, CIA T will 
redeploy existing resources, and will need 
selected additional resources. An analysis oí 
mínima! resources needed for the planning 
period shows that the annual additional 
resources required will amount 10 about 10% 
aboye the level approved by the COIAR for 
1991. 



Chapter 1 

CIAT'S EXTERNAL ENVIRONMENT 

A long-term view is necessary Cor assessing 
the payoff of long-term research. There are 
perils, however, in predicting the future in 
times oC rapid technological and polítical 
change. Therefore, we have Iimited our 
analysis 10 the spheres of change that are of 
special importance to the center in 
developing its strategy Cor the 1990s and 
beyond. In particular, we have made an 
effort 10 anticipate major trends tIlat will 
shape CIAT's environment during tIle first 
decade oC tIle next century. 

Economic trends in tropical America form 
tIle setting in which research topics mus! be 
selected and the results of research applíed. 
The market and social pressures on tIle 
region's natural resource base have profound 
implications foc !he research agenda. The 
evolution of donor prioritíes, as influenced 
by nadonal and regional development 
priorities, has a m'Úor influence on our 
strategies. Finally, tIle evolving trends in 
research me!hods and !he capabilities of our 
partners determine !he kinds oC service tIlat 
CIAT mus! offer. 

Economic Trends 

For many countries in Latín America and tIle 
Caribbean, tIle 19808 were a 'losl decade. ' 
The region's debts took on unmanageable 
proportions, reaching US$415 billion by 
1989. The capital inflow oC tIle 1970s went 
inlO reverse, wi!h more !han US$30 billion a 
year leaving tIle region. Growth in exports 
declíned as terms oC trade deteriorated, and 
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loose monetary policies led 10 rampant 
inflation. Economic growth came to a 
complete standstill, and in many countries 
tIle economy actually shrank. Agriculture 
weatllered tIle critical years surprisingly well, 
maintaining a growth cate of2.2% compared 
witll 1.0% Cor industry. However, tIle 
inerease in food production barely kept pace 
witll tIle population growth rateo 

By 1990, people were, on the average, about 
10% poorer tIlan in 1980. In 1986, poverty 
affected an estimated 37% of the region's 
population, 2 % more tIlan at the start of tIle 
decade. Having increased tIlroughout tIle 
1970s, per capita food consumption started to 
fall during!he mid-198Os. In 1986, more 
tIlan 55 million people in the region were 
malnourished or at serious nutritional risk, 
The crisis hit tIle urban poor especially hard. 
Realigned exchange rates led 10 declines in 
food imports and higher prices which 
decreased food security for the urban poor 
still further. 

Most of tIle growth in agricultural production 
came from rnedium-sized farms. The 
conventional view oC tropical American 
agriculture as highly polarized is gradually 
becoming out-oC-date. A medium-sized 
commercially oriented sector has emerged, 
using modern inputs and specializing in a 
few products for tIle market. This sector may 
be expected to contribute substantially 10 
development in tIle coming decades. 

The small-farm sector fared less well, on tIle 
whole failíng to participate in production 



increases. Poor access to inputs and services 
meant that small-scale farmers had little 
incentive either to produce more or to invest 
in improvíng the land they cultivated. In 
their círcumstances, resource endowment was 
critical to survival. In areas of medium to 
high potential, the sector proved remarkably 
resilient, with Carmers generally able to ride 
out the crisíS, particularly ir they specialized 
in high-value cash crops for exporto In more 
marginal areas, continuíng impoverishment 
and, in some cases, utter destitution drove 
growing numbers oC people off their land. 
Many rnigrated to cities; some went to forest 
areas; and others became landless rural 
Iaborers. 

By the end of the decade, macroeconomic 
policies were modified in response to the 
crisis. Today, the economic envíromnent oí 
the regíon resembles free-market condítions 
more c10sely than ever before. 

The general context oí economic 
development in the Americas over the next 
10 years will be one of increasing belief in 
market forces and in the private sector as the 
keys 10 growth. The need 10 reduce the role 
of the state in national economies has been 
generally accepted, and important policy 
changes have been implemented in many 
countries. Price and import controls are 
being gradually redueed; overvalued 
exchange rates, which particularly damage 
the agricultural sector, are being revised. 

The new decade will be marked by a scarcity 
of resources for pursuíng economic growth. 
Funds will be limited for solving equity 
problems. These wiJI have to be addressed 
through growth-oríented strategies. Attitudes 
toward agriculture are changing. The sector 
now is widely regarded as an essential 

2 

contributor to future growth, both through 
expanded exports that generate foreign 
exchange and through the value added by 
domestic linkage effects and expenditure 
multipliers, which are particularly high ín the 
small- and medium-sized fann sectors. 
Countríes will look for new export markets 
and will adhere more to the principie oí 
comparative advantage. To develop these 
new markets, cost -reducing technologies that 
enhance comparative advantage wiIl playa 
very important role. 

Tropical America's land and labor 
endowment provides an exceIlent base on 
which to build strong comparative 
advantages, but they are not sufficient. Cost
reducing technologies are essential to expand 
domestic markets and remain competitive in 
international mark:ets. Over the long terro, 
agrículture has the potential to be the engíne 
of growth. The time seems ripe to pursue 
strategies that speed up the transformation of 
subsistence farmers into small-scale 
entrepreneurs. A major challenge will be to 
organize and integrate these farmers into 
expanding markets, postharvest processing 
and other rural services. Research and its 
technology output are crucial for facilitating 
this process. 

As economíc recovery gathers pace, further 
pressures will be placed on tropical 
America's a1ready threatened ecosystems. 
These pressures are of two kinds, market and 
social. Market pressures arise as private 
enterprise responds to domestic and export 
demand for raw materials and other 
commodities. Social pressures arise as the 
region's marginalized resource-poor farmen 
are foreed either to mine the natural resource 
base in the areas they a1ready farm or to 
migrate to bring new land into cultivation. 



To sum up, the apparent current food 
surpluses of tropical America are largely a 
market rather than a social phenomenon. If 
the regíon's poor had more cash, they would 
spend a high proportion of it on food. 
Technology 10 reduce production costs and 
so lower the price oC food ís urgently needed 
10 expand domestie markets and inerease 
competitiveness in international markets. 
Even as it inereases productivity, this 
teehnology must also help to preserve 
tropical America'g fragile ecosystems. It 
must also make room for the resource-poor 
farmer 10 participate fully in the development 
process. 

The Natural Resource Base 

Powerful social and economic forces drive 
agricultural development in tropical America. 
The region as a whole has abundant land, 
with a rural population density oí only 20 
people/kml , far lower than that of Asia (over 
150 people/km2). Yet, it also has rural areas 
oC extreme overcrowding and poverty, where 
the natural resource base is already severely 
degraded. The results are land hunger, 
social conflict and a natural landscape that is 
undergoing rapid, sometimes catastrophic, 
change. Below we will analyze the situation 
in three distinct rones in tropical Latin 
America which, as shown in Section 4 of the 
Supplement, are highly important rones from 
a socioeconomic and agroecological point of 
view. 

Frontier settlement in the rorests. Tropical 
America is home 10 the world' s largest 
remaining tropical forest, a resource under 
heavy and increasing pressure from the 
land!ess poor, as well as from commercial 
exploitation. Forest c1earance and expansion 
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of cultivated areas have been traditional 
sources of economic growth in the regíon. 
Although important increases in productivity 
have taken place during the 19808, around 
20% 10 30% oC agricultural production galns 
are still occurring as a result of expansion, 
mostly into areas of prímary foresto These 
gains are highly ephemeral: cleared areas 
frequently tum 10 bush afier a few years of 
cultivation followed by grazing. 

Fragile forests are increasingly subject 10 
exogenous and endogenous pressures. 
Settlement in those areas occurs as a result of 
both exogenous social and market pressures. 
Venture capital and surplus labor are 
attracted by the opportunitíes presented by 
cheap land that could rise rapid Iy in value, 
and, in the short term, income streams in 
from land use that mines the natural resource 
base. National policies in the regíon are 
frequently designed 10 stimulate rather than 
prevent frontier settlement. Direct clearance 
for ranching is an important cause of 
deforestatlon in both the Amazon and Central 
America. In Brazil, government policy has, 
until recently, provided tax shelters and other 
incentives 10 clear land for this purpose. 
Ranching represents a safe haven for capital 
in inflationary economies. 

In the Amazon, ribbon development along 
roads typically follows an endogenous 
'leapfrog' pattern. Unsustalnable production 
systems drive slash-and-bum cultivators to 
clear new land; the degraded areas they leave 
behind are being taken over by larger scale 
ranchers. Degradation in other areas, 
notably the Andean hillsides and northeast 
Brazil, causes a steady influx of new settlers, 
accelerating the rate of slash-and-bum 
cultivation. In Central America, the remaln
ing pockets and coastal strips oC forest are 



uooer similar threat from the densely 
populated uplands that flaok: them. 
Those lands that are cleared first in a given 
area teoo to be those with a dry season. The 
weltest areas are in least demand because 
they are the most difficult to clear, burning 
being ofien impossible. The probability of 
abandonment afier a few years of cultivation 
increases with humidity, because the more 
humid areas are prone to more rapid 
degradadon afier clearance. This means that, 
for the most part, deforestation is opening up 
increasingly marginalland for use, and that 
each successive wave oi forest elearance is 
likely to culminate in the degradation of 
greater areas of land. Conversely, íl means 
that the mosl vulnerable forest Jands can still 
be protected if governments ael to do so, and 
that, under current technologícal eonditions, 
the protection of remaíning forest areas does 
not entail sacrífices of large amounts of 
potentíally arable land. 

Rural poverty in fue hilIsides and 
seasonally dry lowlands. Many of the 
forest rone' s immigrants are resource-poor 
farmers from the Andean hillsides, foreed to 
abandon their holdings because oí soil 
erosion, 1088 of soil fertility or laek of 
adequate water supp Iy. Others have chosen 
to leave overcrowded, poverty-stricken areas 
in northeastern and eoastal Brazil, constitut
ing spontaneous colonízations in search of a 
belter life. 

The maín forms of degradatíon in these areas 
¡nelude deforestadon and the cultivatíon of 
steep or moderately sloping land, leadíng to 
increased runoff and erosion, and continuous 
cropping without inputs, leading to declining 
soil fertility and structure. Not only is the 
productive potential of these lands steadily 
reduced by these practices bUI there are also 
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significant costs to water regimes 
downstream. The pressure on remaining 
areas of forest -- for flfewood, building 
materials and additional arable land -- is 
considerable. Clearing these lands will 
inerease erosion risks still further by bringing 
even steeper land into cultivation. 

Land degradation in the hillsides and 
seasonally dry lowlands is poverty-driven. 
To ease the pressure on these lands and 
reduce migration to forest areas, 
comprehensive growth, land use and 
technology strategies that reduce social 
pressures and provide incentives and 
technologies for sustainable production are 
essential. 

Opportunities ror expansion in the 
savannas. A number of tropical American 
countries -- notably Brazil, Bolivia, 
Colombia and Venezuela -- possess large 
areas of currentIy underexploited acid-soil 
savannas. Por these countries, developing 
these areas represents an attractive altemative 
to clearing more forest for commercial 
exploitation. However, in most savanna 
areas the right poliey incentives and 
infrastructure, as well as the right technolo
gies, have yet to be pUl in place. 

Unlike the forest, savannas require little 
initial investrnent in land c1earance, nor does 
theír development incur the high 
environmental costs associated with the loss 
of foresto However, the acid, infertBe soils 
of these lands -- just as susceptible to 
degradation if improperly used -- constitute a 
major barrier to development. Migrants to 
forest areas bum standing biomass not 
merely to clear land but also to fertilize it. 
To reach similar levels of fcrtility in savanna 
lands, they would have to ¡nvest heavily in 



chemical fertílizers and soil amendments -- a 
cost that they are unable to bear. 

The savannas offer sorne, yet Iimited, scope 
for relieving the social pressures causing land 
degradation in the hillsides and forests. 
Consisting largely of extensive plains with 
relatively poor soils, they are unlikely to 
absorb large arnounts of surplus labor, being 
more suited to mechanization. However, 
they could relieve much of the market 
pressure on the forests, presenting 
considerable opportonities for ranching and 
medium-scale farming, which also would 
open up employment opportunities created 
through the agribusiness and service sectors 
supporting the production sector. 

The expansion of agriculture in the savannas 
would lower the costs of staple commodities 
-- especially rice, beef and milk, maize, 
soybeans and other crops -- bringing 
significant benefits to poor urban consumers. 
In the longer term, lower prices would 
reduce the incentives to clear more forest 
areas, because the relative costs of 
production in these areas would become too 
high. 

In savanna areas with good infraslructure, 
farming and ranching have recently become 
established. However, current management 
practices in these areas are already incurring 
deterioration of the resource base: the 
continuous cultivation of soybean is leading 
to son compaction and eros ion; the buildup 
oí weeds and pests is provoking heavy use of 
toxic agrochemicals; and overgrazing, 
combined with the use of inferior plant 
species, is leading to the degradation of sown 
grass pastures. In addition, demand for 
building and fencing materials is threatening 
the remaining areas of gallery or Cerrado 
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forest. 80th here and in the vast 
underexploited savanna areas that remain, 
more sustainable production systems are 
needed. 

The central Issue in the savarmas is whether 
their development can compete with that of 
forest areas. Policies and technologies must 
be developed to make savannas a more 
attractive area for investrnent, diverting 
pressures away from primary forests. 

The International Agricultural 
Research Community 

CIAr's future prograrn of activities will 
reflect changes in the role of the intemational 
agricultural research system and the policies 
of the donors that support it. 

Founded in the early 1970s, in response te 
the food crisis of the 1960s, the Consultative 
Group on Intemational Agricultural Research 
(CGIAR), to which CIAr belongs, has 
evolved considerably and its objectives are 
currently being redefined. The evolution has 
seen an expansion of the criteria used for 
priority setting from foed production lo 
considerations of economic growth (including 
the potential of technical change to generate 
income and employment), and, recently, the 
long-terrn sustainability oC agricultural 
production. 

The initial objective ofthe group's earlíer 
centers was to increase food self-sufficiency 
in developing countries. However, with the 
experience oC the green revolution carne the 
recognition that poverty is as importanl a 
cause of malnutrítíon as insufficient foed 
avallability. Increasing the supply of food is 
a necessary but not a sufficient condition for 



the a11eviation of hunger. Accordingly.!he 
emphasis today is increasingly on food 
self-reliance rather !han on food 
self-sufficiency. at bo!h household and 
national levels. The inelusion of income 
generation as an explicit objective oí !he 
group has broadened !he scope of its 
research. leading 10 increased emphasis on a 
wider range oí crops and o!her comrnodities 
!hat meet cash needs rather !han merely 
subsistence needs of small-scale producen. 
This trend is expected 10 continue !hrough 
!he 199Os, wi!h !he group expanding 10 cover 
aspects oC forestry and fishery research in 
addition 10 agriculture. 

Reflecting international concern, 
environmentaI issues have risen 10 !he top oC 
!he agenda for international agricultural 
research in recent years. The CGIAR has 
defined effective management and 
conservation of natural resources for 
sustainable production as an explícit 
objective. The concept of sustainable 
development has become central 10 !he work 
of the CGIAR. Less subject to política! 
pressures 10 achieve short -term production 
gains !han national research systems, !he 
intemational research cornmunity is well 
placed to undertake research on sustainability 
issues, tha! is necessarily long-term and has a 
less easily appropriable payoff. To allow 
sustainability issues to be more fully 
addressed, !he traditionai cornmodity focus oC 
the CGIAR's research is likely to be 
complemented in !he future by a growing 
number oí programs focusing on resource 
management research al the ecosystem leve!. 
The new ernphasis on environmental 
concerns also implíes increased research on 
land use options and related policy issues. 
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Possible a1ternatives for an evolution oí !he 
CGIAR system are being explored and 
diseussed by !he group. lt has been 
suggested that two types of centers are 
necessary: one with a global germplasm 
focus and the o!her wi!h an ecoregional 
resource management focus. While pressing 
for clear definitions of responsibilities across 
!he CGIAR system, !he Technieal Advisory 
Cornmittee (T AC) anticipates tIlat there could 
be reasons for some centers to assume 
responsibilities for both global and 
ecoregional activities. 

Wi!hin cornmodity research, the traditional 
role of the CGIAR centers has been 10 
provide improved genetic materials and 
assocíated managernent teehniques 10 national 
programs for further development. This too 
is changing. Stronger national prograrns will 
ínereasingly be in a position to share 
responsibilities for research along !he entire 
continuum, encompassing basie, strategic 
and. in particular, applied and adaptive 
research. Such sharing of responsibilities 
will allow the centers 10 conduct more 
strategic research where their advantages as 
international research organizations can best 
be realized. The centers are ideally placed to 
collaborate with basic researeh ¡aboratories 
around !he globe to apply biotechnology to 
the agricultural problems of developing 
countries. 

Stronger national programs will eventually 
allow the centers to relinquish a number of 
support activitíes whích !hey perform at 
present. These inelude varietal development, 
the provision of production courses, 
assistance in problem identification and 
priority setting, involvement in technical 



assistance projects and the ongoing 
coordination of networks. However, the rate 
at which the centen are able to devolve these 
and other responsibilities to national 
institutions will be highly variable, depending 
on the extent to whieh these institutíons are 
able 10 secure adequate financial support 
from governments. The eontinuity oC 
funding at present gives cause for concero in 
this respecto 

The financial support environment. In real 
terms, fmancial resources from the traditional 
donors to the CGJAR system are not likely to 
increase in significant proportions. Many 
donors appear to be reaching their Iimits of 
assistance and despite the impressive results 
produced by the system there is evidence of a 
certaln arnount oC donor fatigue after years of 
support. There is growing expectation from 
sorne donors (especially the development 
banks) for programs 10 be tied to their 
specific objectives for development assis
tance. This creates problems for an 
institution engaged in long-term research, 
where the priorities are generated in 
consultation with national and regional part
ners, and may no! mesh with priorities 
developed in different contexts. 

A strategic shift toward an integrated systems 
approach within ecoregional contexts, 
coupled with emphasis on strategic 
agricultural research, rnay have high cost 
ímplications. Likewise, a move to more 
resource management research, as will 
progressively become necessary, and the 
expansion of the system's scope 10 include 
forestry and fisheries involve increased costs. 
In a climate oí flat or even decreased real 
funding from the existing donor base, this 
must lead 10 a thorough reappraisal of 
research priorities, as well as exploring 
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possibilities 10 attract additional sources of 
funding. 

Research and Institutional Trends 

Trends in modero plant biology. In the 
1980s, modero plant biology made great 
strides in a range of technologies applicable 
10 plant improvement. Basic research in 
advanced institutions throughout the world is 
demonstrating the enormous range oí 
possibilities which now exist for inereasing 
the efficiency and scope oí plant 
improvement research. The dynamism of 
these trends is iIIustrated by the fact that a 
definitive genetic transformation protocol was 
only available for rice in 1989 and for maize 
in 1990. Most of the other world crops will 
soon follow. At the same time, a wider 
range of institutions are utilizing various 
tissue culture methodologies, including anther 
culture, to inecease the efficiency of plant 
breeding. The application of genetic marker 
systems in the tagging of particular genes oc 
gene complexes responsible for critica\ tralts 
is providing an important tool in plant 
breeding as a necessary adjunct to genetie 
transformation. 

The foundation of this trend is basic 
research, best conducted by those who 
already have demonstrated comparative 
advantage. The international center system 
will pro vide important collaboration in this 
research effort in the sense that these centers 
are ideally placed as major players in the 
application oí these plant improvement 
methodologies in developing eountries. It is 
elear, however, that the centers will not need 
to develop institutional comparative 
advantages for basic research presently 
enjoyed by other advanced institutions. 



The impact oC advanced biology in plant 
improvement will be considerable. 
Indications are that there will be a 
revolution, particularly with respect to 
finding solutions to critical constraints which 
previously defied traditional methodologies. 
In addition, these new methodologies will 
allow institutions to inerease their overall 
research effieiency and save time. The 
irnrnediate role of biotechnology i8 in finding 
genetic solutions for environrnental and 
biological constraints, allowing present yield 
potential to be more fully exploited. 
Biotechnology eould al80 help inecease the 
yield potential of the world's major foad 
erops. The apparent physiological yield 
barriers demonstcated by those crops suggest 
that much more basic research wiIJ be re
quired. The international eenter system ean 
and should play an important role in 
facilitating these processes, leading to large 
social gains. 

Legislation on intellectual property rights foc 
biological rnateríals will probably become a 
reality in rnany developing countries over the 
next decade. This will make a critical 
difference in the way in whieh the interna
tional centers will opecate. A collaborative 
approach 10 biotechnology with advanced 
institutions and with national research 
institutions in developing eountries will help 
to defuse the probable negative effects oi 
property rights in terms oi germplasm 
exchange and public/private research 
collaboration. The international centers' 
poliey of free availability of germplasm will 
be an important factor within this context. 
The centera will need to develop in-house 
capacity to be able to work with those 
advanced institutions for the benefit of 
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developing countries. Collaborative research 
can rnake this happen foc the benefit of al!. 

A sustainable agricultural production system 
should mimic the key charaeteristics oi 
natural ecosystems while, at the sarne time, 
maximizing the yields of ::me oc more of its 
components. A key component of 
sustainab le systems is the associated 
microfloca in both aeríal and edaphic 
environrnents. Beneficial associations, 
including those with mycorrhizal fungi, 
rhizobia, nonsymbiotic nitrogen fixers, 
growth-promoting rhizobacteria and a wide 
range of beneficial microorganisms in the 
aerial environrnent, have been shown to have 
positive effects upon productivity. 

Recent research has shown the enorrnous 
benefits which could be derived Cmm genetic 
transformation of beneficial microorganisms. 
As the world becomes increasingly concerned 
with sustainable production systems, research 
laboratorles regard those microorganisms as 
a way of providing sustainable solutions. 

Trend toward systems perspecüves. As we 
move toward the twenty-first century, the 
world cornrnunity has realized the urgency of 
finding lasting solutions to the widespread 
deterioration of the natural resource base (or 
agricultural production, including the loss of 
genetic diversity, depletion of water 
resources, soil erosion, deforestation and 
environmental pollution. These solutions 
must a1so preserve the opportunities for 
aehieving economic growth and, in 
developing countries, the production of food 
to meet the rapidly expanding demand. 
Research pro vides the scientific basis for 
improved understanding of the causes of 



environmentaI degradation and options for 
policy and technology to contribute to 
sustainable resource management. 

In this problem-solving environment, 
research on production must be closely 
related to the preservation of natural 
resources, and mus! be conducted in relatlon 
to prevailing agroecological and 
socioeconomic condítions. A land use 
systems approach is required for scientists 10 
improve their understanding of the basíc 
mechanisms determining the stability and 
productivity of particular ecosystems. This 
approach 10 natural resource management 
ineludes such eomponents as agroecological 
characterization, analysis of land use patterns 
and options, understanding of soils, water 
and plant nutrition relations, crops and 
eropping systems alternatives and agricultural 
and fores! policy alternatives. These 
components aim at creating the basis for 
sustainable development. 

The systems perspective described here will 
be made posslble by continuous advanees in 
research approaches and methodologies, 
lncluding systerns modeling of erop growth 
in relation to soils, water and light, and by 
understanding the declsion-making processes 
in small-farro agriculture. To complement 
this systems trend, improved understanding 
oí gene-governed mechanisms as well as 
nutrient-cyeling processes will be required 
for commodity research 10 undertake an 
integrated approach to solving sustainability 
problems. 

Trend toward increased intemational 
cooperation. Agricultural production 
problems in the tropies tend to become 
international because of their 
interrelationships wilh issues Ihat affeet Ihe 
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developed world. Such issues as resource 
degradation, habitat destruction, Ihe increase 
of carOOn dioxide in the biosphere, ozone 
layer destruction, poverty and famine, to 
name a few, confront the developed world 
daily. It is now recognized that 
environmental research issues in Ihe tropies 
are important for aU countries, developing 
and developed alike. As a result, developed 
countries are taking greater interest in 
collaOOrating wilh international centers of 
expertise, and in developing Iinkages wilh 
national and regional organizations in Ihe 
tropies. At the same time, agricultural 
researchers and Iheir respective institutions 
around Ihe world are seeking to reduce 
duplication of efforts and to relate Iheir work 
10 relevant research in olher parts. In 
particular, resource management research 
requires cooperative efforts wilh more Ihan 
just agricultural institutions because, in 
certain areas, Ihe research methodology is 
stm in a relatively early stage. This trend 
toward cooperatíon and complementary 
research is facilitated by revolutionary 
changes in informatíon technology and 
associated modes of operation by which 
researchers define their priorities, engage in 
the researeh process and díssemínate Iheir 
findings. 

Research is beeoming more specialized as 
scientists seek 10 exploit developments in 
biotechnology, modeling, simulation 
techniques and data analysis and processing. 
This specialization is accompanied by 
significant increases in research costs in 
terms of highly specialized personnel, 
laOOratories and equiprnent. This 
development gives rise lo the need to 
constantly reassess economies of scale for Ihe 
provision of infrastructures to serve given 
specializations. lt is also an important 



impetus for research organizalions in devel
oped and developing countries lo organize 
Ibeir research efforts in a complementary 
fashion. 

National researeh. CIAT' s majn research 
partners are Ibe public-sector national 
agricultural research instítutions. In Ibe short 
term, Ibeir abilíty lO collaborate wilb CIA T 
will be severely constraíned by Ibeir funding 
Iimitations. Tropical America is somewhat 
better off in Ibis respect Iban Africa, bul 
probably worse off Iban Asia. Cutbacks in 
public spendíng in response lo Ibe debt crisis 
have hit public-sector research particularly 
hard. 

In Ibe longer term, Ibe prospects are 
somewhat brighter. The number of trained 
professional staff in national inslitutions has 
risen substanlially over Ibe last decade. This 
'human capital' provides a firm basis for 
coIlaboration once Ibe current financial crisis 
j8 over. Latín America and Ibe Caribbean 
are characterized by extreme variability in 
Ibe size and strenglb oí Ibeir national 
agricultural research systems. Larger 
countries, 8uch as Brazil, Colombia and 
Mexico, tend 10 have stronger systems 
(allbough subjecI to drastic f1uctualions in 
Ibeir budgets), Smaller countries, especially 
Ibose of Central America and Ibe Caribbean, 
tend lO have less well developed systems in 
which Ibe essenlial core for agricultural 
research i8 frequently lacking, 

Two different trends in natlonal instítutional 
development may Iberefore be identified for 
Ibe longer termo Larger, stronger systems 
will demand a more sophisticated range of 
services from CIAT. For germplasm 
development, Ibese services wiII inelude gene 
mapping and transfer in order lo complement 
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current germplasm characterization and 
crossing melbods. Smaller systems will 
increasingly focus on adapting technology 
developed elsewhere ralber Iban on 
generating technology Ibemselves. These 
countries wiJl need 10 capitalize fully on Ibe 
economies of scale made possible Ibrough 
regional projects and networks. Overall 
trends in Ibe types of service Iikely 10 be 
required from CIA T by national systems 
during Ibe 19908 are summarized in Box 1. 

One outcome of Ibe recenl cutbacks ín 
government spending on public-sector 
research is growing ínvolvement oC the 
prívate sector as a source oC fundíng Cor 
commodity research. Sueh privately funded 
research ventures, carried oul by public and 
prívate institutions, seem likely 10 become a 
permanent Ceature of future national research. 
However, Ibey will be firmly oriented toward 
profitability. Otber kinds oC partnership will 
be required to cater 10 envrronmental 
concerns and to Ibe needs oC resource-poor 
Carmers. Allbough plant breeding and input 
distribution are increasingly privatized, 
research on sustainability and equíty íssues 
will require more support Crom international 
centers, donor agencies and nongovermnental 
organizations. In addition, natural resources 
departments and instítutions Ibat had, until 
now, remained outside Ibe national 
agricultural research system (sensu stríclO) 
will increasingly be required 10 integrate wilb 
it. The major implication oC Ibis trend 
toward a greater number oC institutional 
actors is Ibat, in Ibe future, CIAT will 
conduct its research wilb a broader range oC 
partners Iban in Ibe pasto 

Regional researeh. In contrast witb national 
research, regional research is slowly but 
gradually building up. In an anempt 10 
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Box i. NARDS' bpedatinns of C1AT ,. die 1"'.* 

The NARDS (national agricultura! research and development systems) 
expect CIA T 10 increase ¡ts research efforts 00: 

Genetic resources characterizarion (including 
'hi-tech' arcas 8uch as gene mapping) and 
documentation 

New tools in breeding 
Methodology development 
Natural resource management 
Integrated pest management components 
Pos!harvest technology 
Policy research and promotion; 

and its institution-strengthening efforts in: 

Varietal development 
Training of trainer8 
Training me!hodology and materials development 

. Training in research management 
Catalyzing regional cooperation. 

At!he sarne time, NARDS believe!h81 CIAT should decrease its 
research effons (81 headquarters) on: 

Varietal development 
On-farm research 
Cultural practices; 

and its institution-strengthening efforts (except in regional programa) 
in: 

Production training 
In-country training . 

... Information obtained through consuttation wi!h !he NARDS as 
part.of 1he strategic pIanning exercise. 
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coordinate isoJated research efforts, many 
countries are seeking cooperation at the 
regiona! level as a rneans of accessing 
external funding and achieving public-sector 
cost reductions through a more rational 
division of labor. This pooling of resources 
reflects Latin America's growing sense of 
regional identity. 

In the agricultura! sector, a number of new 
subregiona!, multicommodity network 
initiatives have been sponsored by the 
Inter-American Institute for Cooperation in 
Agriculture (IICA) and the Inter-American 
Development Bank (IDB). Regional 
networking may be expected 10 grow in 
strength as the trend loward regional 
integration gathers momentum. 

Specialized institutions. In response lo the 
increased privatization of plant breeding in 
developed eountries, public-sector researeh is 
taking on a more strategic character and is 
looking for new roles. The eurrently Iimited 
interest of advanced researeh institutions in 
the food production problems of developing 
countries may therefore inerease. 

During the coming decades, a signifieant 
proportion of biotechnology research is Iikely 
lo remain in the public sector. The private 
sector is investing heavily in the 'near 
market' applieations of bioteehnology, but 
public-sector research will still be needed lO 
address long-term, basic researeh problems. 
Joint public-private research ventures are 
likely lO inerease. 
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Partly in response lO public pressure, 
research lo develop environrnentaily friendly 
agricultura! technologies will galn ground in 
many public-sector research institutions in 
developed countries. The pollution caused 
by agrochemicals is a1ready causing 
increasing concem in both the developed and 
developing countries. Biotechnology is seen 
as an important tool for addressing this and 
other resource conservation issues. Much of 
the research on such issues is long term and 
not profit oriented. It can therefore be 
expected lo remaln in the publie sector. 
When research addresses issues, such as 
environrnental pollution, that are of common 
concem lO both developed and developing 
countries, the latter countries will have 
increasing opportunities to benefit from 
biotechnology and other advanced research 
teehniques. However, as we have scen, 
national institutions in developing countries 
will be handicapped by funding and 
administrative constraints. In addition, lack 
oí contact with their colleagues in advanced 
laboratories reduces the effectiveness of 
many scientists in developing countries to 
apply advanced techniques. 

The intemationa! agricultural research centers 
will have an important role to play in 
overeoming these problems. Advanced 
research networks will increasingly be used 
lO stimulate collaborative research, linking 
specialized laboralOries with national and 
international institutions in developing 
eountries. 



Chapter 2 

CIAT IN PERSPECTIVE 

ClA T is in the midst of major changes in its 
external environment and must adjust its 
course to accornmodate these changes. The 
preceding anaIysis oí the external 
environment gives a clear indication of the 
degree of change that is currently occurring 
and will occur. In Latin America and the 
Caribbean, the comparative advantage of land 
and labor availability must be exploited. 
Land productivity has ro be increased, 
however, and labor productivity must be 
enhanced ir the region is to be competitive 
internatlonally and ir the costs of staples are 
to be reduced locaily. The move toward 
sustainability is not a fad; it is crucial to 
preserve the value of land assets for future 
generations, because future development 
potential depends on those assets. The trends 
emerging in the CGIAR and in the world of 
research poin! clearly ro a new order in 
internatlonal agricultural research where 
centers can no longer be seen as the hubs 
around which a11 else revolves. Instead, they 
should be regarded as small bu! important 
componen!s oí the global system, c10sely 
interlinked, as cogs, with other components. 
In this chapter, we take a brief look at CIAT 
in the past, anaIyze its present strengths and 
weaknesses and conclude with a brief view of 
a future CIAT. 

Where Rave We Come From? 

elAT's original task was ro develop 
technologies and production systems ro 
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exploit the potential of the humid lowland 
tropics of Latin America and the Caribbean 
through a farming systems approach that 
would su!t fragUe environments and small
scale farmers. By the mid-1970s, CIAT had 
begun ro move toward a multidisciplinary 
cornmodity-based approach, with the initial 
prograrns researching rice, swine and beef, 
and larer programs researching cassava and 
beans. By the late 19708, ClAT's current set 
of four cornmodity prograrns had evolved. 
The commodities had been selected on the 
basis of their contribution ro the diets and 
incomes of resource-poor farmen and 
consumers in tropical America. CIA T 
became a center with a dual nature, assuming 
global responsibilities for specific 
commodities and at the sarne time 
maintaining its original regional facus. The 
19808 saw the con8olidation and expansion of 
CIAT's program with a mandare ro: 

GeneraJe and deUver, in collo.boration with 
national and regional institulions, improved 
technology which wiU contribllte 10 increased 
production, prodUClivity and quaüty 01 
specífic lood commodities in the tropics -
principally countries in Latín America and 
the Carlbbean - thereby enabUng producers 
and consumers, espedally lhose with UmiJed 
resources, 10 increase their purchasing power 
and improve their nutrltion. 

This statement emphasized the food 
production (growth) and poverty aIleviation 
(equity) objectives typical of an early 'green 



revolution' center, omitting explicit reference 
to a resource preservation (sustainability) 
objective. 

The strenglh of CIAT's ccmmodity research 
and related actívities over the last 15 years 
has led to many achievements. Por a1l four 
commodities. Ihe k:nowledge base has 
expanded tremendously, particularly with 
regard 10 Ihe sources of resistance or 
tolerance te a wide range of biotic and 
abiotic stresses. In Ihe case of rice, the rapid 
and dramatic gains achieved in output 
ccnstitute an impressive response te the 
challenge of meeting regional growt:h and 
urban equity needs. Wilh regard to beans, 
eassava and tropical pastures -- crops grown 
under less favorable eonditions, and for 
which Ihe Irnowledge base was narrower 
when CIA T began work -- Ihe impact on 
output has been understandab Iy slower to 
materialize; nevertheless, progress has been 
significant, wi!h many exciling developments 
nowemerging. 

The important activity of monitoring Ihe 
impact of CIAT -developed technology al 
farm and national levels has revealed Ihat 
significant production inereases have been 
achieved for beans and rice in Latin 
America; pastures in Sou!h America; and 
cassava in the important cassava-producing 
countries of Latin America and Asia. 
Agroclimatic databases and olher ccmponents 
of geographic information systems have been 
established and are being used te revise 
research priorities. A strong problem
oriented effort in biotechnology research has 
been mounted. We have a1so ccntributed te 
stronger on-farm, c1ient-oriented research 
tltrough training and melhodological 
development. Through training, networking 
and decentralization. CIA T has achieved an 
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effective relationship with its national 
partners: many specialists have been ab le to 
apply !heir training to local problems, 
effective ccmmodity-based networks have 
been established and the posting of CIAT 
staff on-site in regional programs has 
increased ccmmunication and collaboration. 

ClA T has thus responded well te one of the 
tasks entrusted te it at foundation, namely, 
!hat of defining priorities among a set of 
relatively under-researehed ccmmodities and 
generating Irnowledge and technology te 
inerease their productivity under low 
extemal-input ccnditions. In carrying out 
Iheir mission. !he commodity programs have 
given high priority to developing component 
technology that makes possible more 
sustainable production systems. In line wi!h 
the center's low-input researeh philosophy, a 
sustainability perspective permeated a11 
activities in !he commodity programs. but 
Iimited attention was given to Ihe task oC 
designing integrated, sustainable productÍon 
systems. Only recently has research 
progressed sufficiently so advances can be 
made te !he full systems level where sustain
ability issues can more readily be addressed. 

CIAT Today 

CIAT is in a period oC transition. To 
appraise its performance in the last two 
decades is te take ccnsiderable pride in its 
acccmplishments; however, Ihe analysis of 
trends in CIAT's extemal environment 
indicates Ihat a more systems-oriented 
approach is needed to address sustainability 
issues adequately. 

The existing CIAT research paradigm has 
been based on a supply-driven reductÍonist 



approacb, concentrating on developing 
products that would overcome the major 
production challenges posed by the 
environment. A new approach has to be 
followed if we want to promote sustainable 
systems. Tecbnologies need to address 
factors that link a farm'g ecological, 
economic and environmental performance. 
Agricultural production has 10 be approached 
not only from the point of view oí how it is 
being affected by the environment but also 
from how it interacts with the environmenl. 
This implies a change from a supply-driven 
to a systems-derived approach. Clearly, 
crA T does not have, al present, the 
organizational structure or trained staff to 
accommodate such a new approach. But it 
has the capacíty to evolve and accommodate 
change, as has been seen over the two 
decades of its existence. CIA T's main 
strength undoubtedly lies in its four commod
ity programs, which have stable objectives 
and continuous funding, and were 
specifically designed to meet the needs of 
resource-pnor farmen. CIAT's low-input 
approach to research has constituted one 
response to sustainability and rural equity 
considerations, that is, genetically induced 
resistance to major pests and diseases 
minimizes the need for agroehemicals, thus 
saving scarce foreign exchange and reducing 
pollution without sacrificing yields. 

Networking, training and communication 
activities have been fundamental to CrA T' s 
approach to commodity researcb, allowing a 
catalytie impact on the strength and 
productivity of national research teams. 

lIS ¡oeation in a tropical country, the 
apolitical and international nature of ilB 

effort, the Jinkages with advanced research 
laboratories and slrong relations with national 
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research programs give CIA T broad 
credibility . 

These strengtbs are tempered somewhat by a 
number of Iimitations. Funding ceilings have 
flattened and even lowered in real terms. 
Related to this is an increasing dependence 
on highly restricted funding. National 
program funding difficulties Iimit what CIAT 
can readily devolve. This creates ongoing 
expectations concerníng delivery of products 
and servíces. Resourees concentrated in few 
places limit CIAT' s presence throughout the 
regíon, and a rather fixed organizatíonal 
model limits the changes that can be 
accornmodated, and the number of 
commoditíes that can be integrated at the 
systems leve!. Lastly, CIA T has a track 
record in solving problems along a 
commodity research approach. This 
approaeh, however, does not provide a 
strong framework on which to base a 
systems-oriented research paradigm, geared 
toward resource management researeh in 
importan! agroecological settings. 

Tbe CIAT Culture 

The basic purpose of CIAT's existence has 
not changed since its creatíon. Duríng two 
decades of work, a culture has evolved. This 
culture embodies basic values that transIate 
into a set of guiding principIes and form the 
philosophical foundation upon which this 
strategic plan was developed. CIAT is: 

A development-oriented, agricultural 
research ínstítutíon dedícated to contríbutíng 
to /he development o/ sustaínable agricultural 
productíon as a means of bringing about 
lasting well-being o/ people in tropical 
developing countríes. 



Central 10 CIA T' s values is Ihe conviction 
1hat research is essentiaI 10 provide a 
scientific basis for integrated and sustainable 
management of agricultural production. 
Perception of realities at all points on Ihe 
agricultural continuum, from farmers 10 
policy makers, allows ralional management 
decisions Ihat are consistent wilh Ihe systems 
approacb described earlier. 

Anolher basis for CIA T's values is a concern 
for human dignity and welfare. Over 700 
million people in developing countries have 
external symptoms of malnutrition, causing 
great reduction in human capacity, as well as 
significant welfare losses. The basic cause is 
poverty -- Ihe lack of sufficient income 10 
purchase food for an adequate diet. OIher 
causes are inadequate food prOOuction or lack 
oí resources 10 import foOO, and inadequate 
water, heallh and education services. Any 
solution to Ihe world foOO probIem, Ihough 
dependent on sufficient quantities of staples, 
ultimately boHs down 10 raising Ihe income 
levels of Ihe poorer segments of Ihe 
population. The alleviation of poverty and 
hunger is a prerequisite for Ihe betterment of 
Ihe human condition. CIA T also believes in 
a more equitable sociely and actively seeks 
Ihat Ihe benefits of ils work favor Ihe 
underprivileged. CIA T staff hold Ihemselves 
accountable to Ihose Ihey serve, as well as 10 
Ihose who pro vide Ihe resources Ihat make 
these efforts possible. These cultural values 
determine the operational principies we 
follow 10 achieve our mission. 

Guiding Principies 

In accordance with CIA T's culture, four 
interrelated principIes are followed and wiJI 
be reinforced by the center in ils effort lo 
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maximize results. They are: relevance/goal 
orientation; systems perspective; multi
institutional approach; and comparative 
advantage. 

Relevance/goal orientatioo. C;IAT is an 
applied research institution, subjecting all its 
activities 10 the principie of relevance. It 
focuses on problem-solving, mission-oriented 
research, at whatever level oí sophistication 
necessary to overcome major constraints. 
Through systematic planning, evaluation and 
monitoring, the center ensures that its 
programs concentrate on the most important 
rather than the merely interesting, and follow 
c1early defined priorities with a sense of 
urgency. Through its tralning program and 
interactions with collaborating institutions, 
CIAT encourages its partners to do the sarne. 

Systems perspective. The center is highly 
conscious of the faet that agricultural 
production problems and opportunitíes cannot 
be resolved through unidimensional 
approaches that concentrate on gi ven 
elements only. Al the same time, we are 
aware oí the pitfalls of a systems orientatíon 
per se that could easily result in endless 
systems analyses and location-specific 
research activities. Thus, we will seek 10 
identify practical and relevant entry points 
into agriculturaI production systems. Work 
on these entry points will be undertaken with 
a c1ear perspective concerning the physical, 
bíological, socioeconomic, policy and land 
use dimensíons that may ímpinge on 
technology options. That is, throughout the 
process, a macro-agroecosystems perspective 
will be combined with a micro-prOOuction 
systems perspectíve. 

Multi-institutional approach. A corollary 
10 the principie of systems orientation is the 



recognition lbat the task at hand is so large 
that no one institution can c1aim exclusive 
responsibility. Thus an integrated, multi
institutional approach i8 needed not only 10 
pool resources and bring together different 
perspectives but 10 share a vis ion of the 
problems and challenges at hand, and 10 be 
able 10 arrive at joint research agendas and 
priorities. 

Comparative advantage. Within a multi
institutional approach, it is essential that the 
activities oí the various participants not only 
take place on the basis oC partnership but also 
on the basis that the contributions oí any one 
participant complement those oí other 
participants so as 10 achieve synergy. The 
division of labor must be based on the 
principIe of comparative advantage, each 
partner doing what it does best and at lower 
cost. 

The chief performers in agricultural research 
and development are the national agricultural 
research institutions. Increasingly. their 
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work i8 supported by a web of other 
institutions, be they in the public and private 
sectors at the national level, intemational or 
regional agricultural research institutions, or 
advanced research laboratories. The 
challenge i8 10 identify and further develop 
the comparative advantage of all partners 
within the context in which they cooperare. 

A View lo !he Future 

Our analysis shows the changes needed ror 
the future, the unquestionable, continued 
need for research lo increase crop 
productivity and the growing concem about 
the widespread deterioration of the natural 
resource base Cor agricultural productíon. 
Thus, we conclude that in order 10 stay 
relevant to the needs of the region and to the 
evolving intemational agricultural research 
context, CIAT needs lo shift gradually to 
integrated approaches centered around 
germplasm development and resource 
management. 



Chapter 3 

THE WAY AHEAD 

The incorporation of concerns for the 
preservation and enhancement of the natural 
resource base, together with growth and 
equity, into the set of criteria to steer CIAT 
toward its goal has loo us to restate our 
mission. 

Mission 

In partnership with other institotions, 
especially national agricultural research 
organizations, CIAT' s miss ion is: 

To contribute 10 the aUelliation 01 hunger and 
poverty in tropical developing countries by 
applying science 10 the generatíon 01 
technology that willlead to lasting increases 
in agricultural oUfput whíle preserving (he 
notural resource base. 

The emphasis of this mission is on growth, 
equity and enhancement of the resource base. 

ECOROmic growlh. The sine qua non of 
development is economic growth. 
Technology can contribute directly by 
increasing the productivity of resources usOO 
in agricultural production, mainly land and 
labor. But there is also a very important 
linkage, or secondary effect, in that increased 
supply will trigger demand for inputs. And 
as Ihe income of producen and consumen 
inereases, they will expand their consumption 
of other cornmodities. The resulting demand 
for goods and services allows olher people to 
earn an income. The direct and indirect 
effects of technologicaI change differ among 
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agricultural cornmodities and types of 
technologicaI ehanges. Therefore the 
determination of what technological change 
lo work toward is an important consideration 
for CIAT. 

Growth is nol an end in itself, but because it 
raises incomes it is an important tool for 
meeting CIAT's mandate lo improve human 
welfare. 

Equity. Economic growth raises the incomes 
of the poor, but it often does so in absolute 
rather than relative terms, such that the poor 
benefit from development less than do olher, 
more privileged groups. For this reason, the 
pursuit of growth must be temperOO by 
equity considerations if the center's ultimate 
goal of alleviating hunger and poverty is to 
be met. 

In Latin America, poverty has become more 
widespread in recent years. Although the 
share of poverty is still higher in rural areas, 
57% of the 190 million poor are in urban 
areas, and about 55 million people are 
malnourishOO. Food availabilíty for Ihe poor 
needs lo receive adequate emphasis in the 
future. Recent agricultural development has 
becn characterized by a more intensive use of 
capital, with resulting low demand for 
agricultura! labor and often labor 
displacement. Public policies, farro 
mechanization and input subsidies have 
benefited larger producers more than smaller 
ones. These developments have becn the 
driving forces of urbanization, the increase in 
landless agricultura! labor and in small-scaIe 



farmers moving to less fertile oc marginal 
lands. Witlt CIAT's stated conceen for 
equity, the eenter assigns basic importanee to 
tite development of technology options whose 
benefits go to tite poor, be tltis increased 
purchasing power, increased employment 
opportunitíes andIor increased nutrition. 

Resource hose. Growth may a1so have 
adverse environmenta1 consequenees, 
undermining tite quality of Jife through 
pollution and destruction of natural 
resourees. The ear!h's natural resourees are 
tite 'capital' on which future growth depends. 
Sustainable growth means living off tite 
interest from tltis capital, not off tite capital 
itself, and, if possible, enhancíng tite quality 
and productivity of tltis resoueee base. 
Hence tite preservation of natural resources 
must be used as a tltird criterion for 
assessing tite potential impact of CIAT's 
research. 

Equity and tite preservation of tite natural 
resouree base are ofien complementary 
objectives. To survive, people witlt a 
marginal standard of living ofien have no 
oplion but to consume natural capital, mining 
tite soils and vegetation on which tlteir future 
livelihood -- and tltat of future generations -
depends. Increasing tite incomes of tite rural 
poor makes tltem better custodians of natural 
resources. Focusing research solely on 
conservation and excJuding tite interests of 
tite pooe would be socially divisive. The 
sustainable development goal implies an 
appropriate balance between exploitation and 
preservation of tite natural resource base, 
witlt tite poor enjoying acres! botlt to tite 
resoueces tltat fue! growth and to tite benefits 
tltat flow from it. 
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It is cJear tltat CIA T must continue to give 
high priority to germplasm research leading 
to increased yields. A strong germplasm
development orientation is needed to 
accomplish tite growth dimension of oue 
rnission. However, comíng to terms witlt tite 
preservation of tite natura! resource base will 
require a more integrated, systems-oriented 
appruach to germplasm improvement. 

It is equally clear, however, tltat tite absenee 
of a complementary effon in resource 
management research would prevent /he 
reconceptua1ízation of technology 
development in a systems-oriented 
perspective. There is an overriding need for 
agricultura! research to put emphasis on 
understanding /he underlying causes of 
resource degradation and on developing 
technology options wi/hin a land use 
perspective. 

CIAT's work cannot be neatly paekaged into 
separare commodity or ecoregional 
compartments. Nei/her would separate 
centen for commodities and ecoregional 
studies work in CIAT's environment. The 
two approaches are intimately interrelated 
and inseparable in CIA T's institutional 
setting and mandate. 

Moving to a more systems-based 
sustainability perspective in germplasm 
improvement raises /he complexity of Ihe 
task at hand. Beyond a close integration 
wi/hin CIA T of germplasm development and 
resource management research, /his task will 
require an inerease in oue associations wi/h 
o/hers who have different comparative 
advantages. It also calls for /he devolution 
of many aspects of applied and adaptive 



research ro national partners. This will allow 
CIA T ro exploit fully ils own comparative 
advantage in strategic aspects of germplasm 
improvement. This comprises germplasm 
collectionlcharacterization, basic 
manipulation oC Ihe genetic makeup, 
understanding of Ihe rnechanisms goveroing 
host-plant resistance and adaptation ro soil 
stresses and other strategic research aimed at 
developing relevant technology options in 
important agricultural production systerns. 

To develop and exploit OUT comparative 
advantages in resource management research 
we must identify a number of high-priority 
and c1early defmed agroecosysterns. At Ihis 
Ievel of aggregation, it will be possible to 
develop an integrated approach ro needs 
assessrnent, modeling, technology generation 
and mobilization of interinstitutional efforts 
around common goals. 

Taking Ihis approach is not wilhout its 
conceros or challenges. The problem of 
continuity oí funding is a major concero, 
because a dual approach will clearly require 
at least sorne addilíonal resources. The 
management challenges will a1so be 
considerable. There is a1so Ihe worry Ihat 
national partners might not be able ro accept 
a sufficient share of Ihe germplasm 
improvement and training work ro be 
devolved by Ihe center. And last but not 
least Ihere is Ihe concern Ihat national 
partners may be faced wilh resource 
limitations that deny Ihem !he opportunity of 
moving inlO resource management research 
as decisively as Ihe situatíon may require. 

Strategy Statement 

During Ihe 19905, CIAT will pursue íts 
mission through research on germplasm 
developrnent and resource managernent. 
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Germplasm development research wiU be 
directed al characterlzing and broadening the 
genetic base of selected commodities. and al 
understanding gene-governed mechanisms 
determining plant adoptation and productivity 
in major production areas, including the 
ecosystems of tropical America selected jor 
intensive agroecologica1 research. 1he aim 
is la develop the polential of germplasm 
resources for increasing oUlpUJ and ejJiciency 
of input use. 

Resource management research wiU focus on 
important tropical American agroecosystems 
which are threalened by increaslng land use 
intenslty or nalUral resource degradation. as 
weU as on lhose which may have the 
potentlal for relieving such pressure. 11Ie 
aim of research will be to understand ,he 
basic processes within the agroecosystems for 
the purpose ofmaking agricultura! 
production more sustainable. 

11Iis integraled approach wlll be pursued 
within a framework of interinstitUJional 
cooperation aimed al enhancing 
complementarity and increasing cost
effectiveness of research al the national, 
regional and interntttionallevels. 

The above statement highlights four strategic 
íssues Ihat CIA T will need 10 address in 
determiníng its new operational mandate. 
These are geographic orientation; commodity 
and ecosystem choices; integration; and 
interinstitutional relationships. 

Geographic Orientation 

CIAT's work focuses on Ihe ttopics and 
subttopics, Ihe regían where Ihe largest food 
gaps exist and where increasing population 
pressure is leading ro accelerated resource 
degradation. 



Por each commodity in CIAT's germplasm 
improvement research, the center assumes 
000 of two types of mandate responsibilities: 
global or restricted. 

A global mandare involves those commodities 
for which no other CGIAR centers have 
global responsibility, and for which CIA T is 
expected lo provide strategic germplasm 
development research, which effectively 
addresses the production problems and 
potentials oi the commodity on a global 
basis. Global mandate activitíes concentrate 
on germplasm collection, characterization, 
conservation and geootic enhancement. 

A restricted mandare involves those 
commoditíes for which other intemational 
centers have assumed a global mandate, but 
which are of particular relevance lo CIAT's 
agricultural development conceros in Latín 
America and the Caribbean. In this case, the 
research focus is on germplasm improvement 
that will enhance the contribution of the 
particular commodity within the context of 
important agricultural production systems in 
the region. 

For its work on agroecosystems, CIAT shall 
exclusively concentrate on the Latín 
American and Caribbean region. Jt is in this 
region where CIAT has developed 
considerable agroecological knowledge and 
expertise, as well as a special relationship 
with national and regional research partners. 
Within the CGIAR system, CIA T is prepared 
to assume an ecoregional mandate for Latin 
America and the Caribbean, with particular 
emphasis on the agroecological zones 
identified as important and relevant in terms 
of international research. 
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Commodity and &¡psystem 
Choices 

In selecting a portfolio of commodities and 
agroecozones on which 10 focus its future 
research, CIAT has 50ught maximum 
synergy arnong the three interrelated criteria 
for geoorating oUlputs that are implied in the 
miss ion statement -- growth, equity and 
preservation of the resource base. A fourth 
criterion, used as a screening mechanism, 
concerns the degree lo which there is a 
perceived comparative advantage for CIA T to 
engage in research on a given commodity or 
zooo in relation to other institutions. 

Commodity dloices. To determine 
appropriate commodity choices for CIAT, an 
íntensive cross-commodity evaluatlon was 
carried out by CIAT ecoftomists. Details of 
this analysis appear in Section 2 of the 
Supplement. 

Nineteen commodities were selected for an 
initial screening. Notwithstanding their 
importance, wheat, maize, potatoes and 
sweet pntatoes were no! included because 
they are within the mandate of the other 
international centers based in the region, that 
¡s, CIMMYT and CIPo 

In phase one, the 19 commodities were 
screened according to the following criteria: 

* Current value in Latin America and 
the Caribbean (as an indication of the 
significance of the commodity); 

* Latin America's share in total 
developing-world production (as a 
means to assess the degree to which 



CIAT research would contribute 
significantly to global development); 
and 

* the case for intemational research on 
a given cornmodity (assessed by 
reviewing the strength of research by 
nationalprogrwns,producer 
organízatíons or the prívate sector). 

In phase two, the 11 cornmodities remalning 
after phase one were subjected lo a multiple
criteria screening in relation to potential 
contribution to growth, equity and 
preservation of the resource base, including 
estimates of expected social benefits of 
research. 

In this extensive analysis, CIA T's present 
cornmodity portfolio emerged as being very 
relevan!. Sorghum and soybeans proved to 
be strong candidates for inclusion in the 
portfolio, especially for their potential in the 
acid-soil savannas of tropical America. The 
current four CIAT cornmodities (beans, 
cassava, forages and rice) were selected for 
primary focus; sorghum and soybeans for 
secondary emphasis. 

Ecosystem cltoices. A thorough evaluation 
was undertaIcen 10 determine which 
ecosystems were most appropriate for 
CIAT's attention. The process and results of 
this evaluation are described in Section 4 of 
the Supplement. In addition to the criteria of 
growth, equity and resource preservation 
outlined aboye, those of feasibility and 
efficiency were added. Feasibility was 
assessed in terrns of the potential of avallable 
and/or new technology, the ease of applying 
the technology and whether there is a role for 
an institution such as CIAT. Efficiency was 
assessed in terms of the coherence of the set 
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with respect 10 cornmon researchable issues, 
and the degree to which developments or 
trends in one rone would have repercussions 
in another rone within the seto 

The evaluation had four maln phases: 

* EnvironmentaI descriptions of the 
continent; 

* selection of Iikely candidates for 
environmentaI classes; 

* characterization of land use within 
each class; and 

* selection of agroecosystems as 
possible foci for research. 

The results ind icated where resource 
management research would fi! best, given 
the various criteria and the most feasible 
areas for research. 

Four agroecological clusters stood out: 

* Forest margins; 

* hillsides; 

* savannas; and 

* seasonally dry areas. 

Of these, the fírst three stand out as a set 
having cornmon environmental factors and 
presenting ínterrelated socioecunomic factors. 
They are linked by an underlying theme 
central 10 tropical American agriculture: the 
problems and opportunities of frontier 
development. Another cornmon theme is the 
problems of acid, infertile soils. This is an 
area of research in which eIA T has acquired 



special advantage by developing acid-tolerant 
pasture, rice and cassava cultivars. Each 
zone presents major opportunities to 
contribute to sustainable agricultural 
development. 

Although constituting a significant 
agroecosystem, the seasonally dry areas will 
not yet be included in the center' s overall 
resource management research. 
Nevertheless, CIAT will seek to contribute to 
the analysis of land use strategies and 
policies for thís zone in relation to 
outmigration and crop production. The zone 
will a1so continue to receive direct attention 
from the cassava and bean programs. 

A number oí other agroecological zones in 
tropical America and the Caribbean 
experience significant resource degradation. 
These areas inelude highly productive lands 
and high-a1titude hillsides. Neither will they 
be a subject of resource rnanagement 
research during the 199Os. However, as 
with the seasonally dry areas, these 
ecosystems will receive attention from the 
center with respect lo analysis of land use 
strategies and policies, and from comrnodity 
researeh to the extent that the respective 
comrnodities are important in these zones. 

Cornmoditits within agroecosystems. In 
the process of seleeting comrnodities and 
ecosystems, the extent to which the 
comrnodities are or could be grown in the 
agroecozones was an important 
consideration. In fact, the inclusion (with 
secondary emphasis) of sorghum and 
soybeans in the comrnodity portíolio was 
directly related to the potential oí these crops 
in the savanna agroecosystem. It can be 
expected that the comrnodity and ecosystem 
selections wiJI be revisited in the latter half 
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of the 19905. There will be a continued 
concem for the degree oí coincidence 
between agroecological zones and the 
comrnodity mix in CIAT's operational 
mandate. In this context, however, we wish 
to point out that ClAT's integrated work of 
germplasm development and resource 
management research will provide for active 
participation from other research institutions 
that contribute germplasm and management 
components of their respective crops. 

Choices in relation lo the criteria or the 
plan. The comrnodity and ecosystem 
research choices respond to the set oC critería 
adopted for the plan, narnely, equity, growth 
and enhancement of the resource base. Each 
criterion applies with more emphasis, in 
relative terms, to one or more choices, as 
follows: equity, to research on cassava, 
beans and hillsides; growth, to rice and 
savannas; resource enhancement, to forest 
margins and forages, the latter also 
contributing to tite other two criteria. 

Integration 

Although significant change will take place in 
the way CIAT operates in the 19908, this 
wiJI, ofnecessity, be phased in gradually. 
Although CIA T has chosen two entry points 
(germplasm development and resource 
managernent) into the field of sustalnable 
agricultura! production systems, it is essential 
to view these two approaches not as separate 
thrusts but as interdependent and synergistic 
efforts, not only within CIAT but in other 
institutions. 

The resource management thrust will need 
access to the expertise and comrnodity-based 
knowledge built up in ClA T over more than 



20 years of research. In Ibe course of 
conducting investigations on technological 
options in CIAT' s targeted ecosystems, 
resource management researchers will need 
guidance on CIAT's germplasm stocks. 
They will also require access 10 Ibe 
considerable commodity-focused 
agroecological research already done at 
CIAT in Ibe areas of crop adaptation, 
production limiting factors, crop-soíl and 
crop-crop interactions, pastures' role in 
nuttient cycling, Ibe development of 
agroecosystem-specific ideotypes and olber 
technological components, and analyses of 
commodities in Ibe socioeconomic contexto 
Simílar inputs are expected from olber 
international centers (e.g., CIMMYT's 
subprogram on maize acid-soíl tolerance and 
CIP's Andean regional program, bolb hosted 
by CIA T; ICRAF in agroforestry, and Ibe 
new CGlAR forestry initiative). 

The germplasm development tbrust will, in 
turn, require feedback on germplasm 
performance and needs, particularly in 
multispecies systems. Commodity programs 
will benefit from integrated knowledge of Ibe 
production environment, exposure to a 
systems focus and associated research 
melbodologies, understanding of mechanisms 
for agroecosystem-specific commodity 
development and prototype experience for 
use in olber production environments. 

We believe tha! Ibis dynamic ttansfer of 
information can be done in an environment 
of separate yet cross-communicating 
organizational areas for germplasm 
development and resource management 
research, wilb support from institutional 
development and specialized research units. 

25 

Interinstitutional Relationships 

In the previous CIAT research model, the 
emphasis was on building a center of 
excellence, wilb an orientation 10 technology 
development at the international leve!. 
National and olber partoers played a partially 
receptive role. With CIA T's new orientation 
toward systems-derived needs and research 
priorities, Ibe emerging collaborative model 
is based more on decentralized execution, 
wilb greater emphasis on Ibe integration of 
information and efficiency of 
cornmunícations. 

The expansion of institutional interactions 
implies Ibat solutions to problems will 
increasingly depend on Ibe development of 
consortia and strategic alliances. Mutual 
benefit wiII be Ibe oUlput for each partoer in 
return for specific expertise. CIAT's roles 
will center around its comparative 
advantages, Ibat is, CIAT as: 

* An international and apolítical 
organization; 

* a research institution wilb well
defined sttengtbs in research aspects, 
including hands-on experience of 
agroecological characterization; 

* a research institution wilb a h igh 
degree oC credibility in agricultural 
research and development, and ex
perience in commodity research; and 

* a research partoer wilb stable and 
flexible funding, and excellent 
rapport with research organizations at 
Ibe national, regional and 
internationallevels. 



As CIAT moves into the Mure, it will find 
an environment in which increased sharing of 
research responsibilities, networking, 
information sharing and consolidation and 
large-scale ínterinstitutional efforts become 
routine. CIA T is in a unique position to 
assist in setting up appropriate frarneworks 
for interinstitutional cooperation related to its 
mission. These cooperation mechanisms will 
provide an opportunity to involve research 
Jeaders and policy makers in setting regional 
research priorities. They will also serve as a 
means for attracting funds to cost-effective 
and accountable research projects. Lastly, 
strong interinstitutional programs will enable 
CIA T to relinquísh some of its support 
activities and dedicate more resources to the 
research tasks for which il has comparati ve 
advantage. 

As an international focal point on gertnplasm 
and resource management research, CIAT's 
knowledge base will be of considerable use 
to other participants in research, including 
the national research systems, specialized 
research institutions, development banks, 
nongovernmental organizations, international 
and regional organizations and government 
policy institutes. 

CIAr's role in this new system will be 
primarily as a convener and catalyzer. 
Developing common research agendas can be 
seen as a natural avenue for which CIAr can 
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take the lead. Similarly, CIAT's 
considerable expertise in managing 
workshops and conferences gives it a 
comparalive advantage as a convener for 
discussions on major issues. The strong 
training and communications role built up 
over the years gíves CIA T comparative 
advantage for institutional strengtilening and 
for administering networks. 

An opportunity exists for CIAT to provide a 
focal point for the development of an 
infortnation support system. As research 
systems become more complex, the capture 
and dissemination of infortnation become 
criticaL What is implied here ís not only the 
c1assical library or publishing approach lo 
information handling but also the whole 
question of infortnation resources 
management and their access in real time and 
in the fortn needed. Information-processing 
technology will evolve at an ever-íncreasing 
pace with associated cost reductions and 
simplification oí operating procedures. The 
tendency toward partnerships and alliances 
gi ves CIA T a reason lo develop an up-to-date 
capabilíty in systems and services to provide 
for internal and interinstitutional information 
needs. 

The foregoing díscussion leads us lo 
formulate the operational mandate presented 
in Box 2. 



'. Box 2. 0perati0Bal Maad8te rOl' die 1" 

CIA T wü1 contribute lO teclmology development that willlead lO long-tenn 
improvement in productivity of agricultura! resources; lO the development of 
innovative, more cost-effective agricultura! research approaches and methods; 
lO the sttengtbening of agriculturl!l research instítutions in participating 
countries; and lO the development of interlnstítutiona1linkages. To tIlat end, 
CIAT's activities center around the fuUowing three areas: 

Germplasm deVeIopment researdl 

Be(lllS: global responsibility fur common beans, ¡ncluding a secoudary 
empbasis on snap beans. 

C'assava: globa! responsibility; in Aftica, through and in coordination with 
lITA. 

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

Tropical forages: globa! responsibility in relatinn lO acid, infertile soüs found 
between sea level and 1800 m.a.s.!.; in Aftica, through and in coordination 
with ILCA. 

Furthermore, CIA T assumes a secoudary responsibility for soybeans Cm 
coordinatlon with lITA) and sorghum (in coordination with ICRISA T), and is 
limited lO the development of these crops as components in crop production 
systems fur the acid, infertile soil environments, partícularly in the savarma 
agroecosystem. 

Resource management research in tropical America 

Land use research, empbasizing land use strategíes and policy alternatlves. 

Agroecnsystems-<lriented research in: 

Cleared foren margins. 

Hillsides wi!h moderately acid, low-fertility soils, with particular 
empbasis on !he mid-altitudes. 

Savannas wi!h acid soils. 

Institutional development 

Support activities at national and regionalleve1s. ' 
. 
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Chapter 4 

PROGRAM SfRATEGIES 

ClAT's research strategies will pursue two 
complementary research directions: 
germplasm development and resource 
management. These wiJI be supported by an 
institutional development support program 
and specialized research support units. This 
chapter outlines these programs' and uníts' 
operatíons and strategies in the next decade. 

Germplasm Development 

Cornmodities are the essence of agricultural 
production. They constitute the focal point 
for all economic activities in the agricultural 
sector. Cornmodity research is a basic entry 
point 10 this production complex. 

Our analysis shows a continued need for 
international involvement in cornmodity 
research, particularly as it relates to 
germplasm collection, characterization, 
conservation and basic manipulation of the 
genetic makeup of cornmodities that have 
transnational and/or global utilization. 

CIA T will give primary attention to four 
crops: beans, cassava, tropical forages and 
rice. For the fírst three, CIA T will assume a 
global mandate, and for rice, a regional 
mandate in Latin America and the Caribbean. 
Background information on the global and 
regional importance oí these CIAT 
cornmodities is provided in Section 3 oí the 
Supplement. 

Germplasm development research at CIA T 
aim! to ¡ncrease the productivity and improve 
the qualíty oí selected cornmodities by 
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enhancing the exploration and utilizatíon of 
germplasm resources for sustainable 
agriculture. CIAT has considerable expertise 
and experience in cornmodity research and 
expects lO build future efforts on the strong 
base already available. 

Beans 

Goal. To increase food availabiJity and 
incomes of the poor by improving bean 
productivity through developing sustainable 
technology in collaboration with national 
institutions. 

Approach. Genetic improvement and 
cropping systems research can meet the 
needs of resouree-poor farmen. Substantial 
improvement has already been made in pest 
and disease resistanee -- the lOp research 
priority during the 19808. 

Strategic research will increase to meet the 
challenges of increasing yield potential and 
overcoming edaphic stresses, as well as to 
take advantage oC opportunities for applying 
advances in biotechnology. Strategic 
research on global constraints will be 
conducted principally at headquarters to 
benefít both tropical America and sub
Saharan Africa, while regional problems will 
be addressed by outposted staff, mostly in 
Africa. 

In tropical America, the Resource 
Management Research Division will assist in 
improving bean cropping systems, 
particularly in the hills. In other 



agroecozones, e.g., highland Mexico and 
northeast Brazil, the Bean Prograrn wíll work 
with national prograrns. Improvement of 
bean-based cropping systems will remain a 
major activity in Africa in the absence of an 
ecoregional center fur eastem Africa. 

To Úle degree that national prograrn capacity 
continues to develop, CIAT will reduce its 
applied research and institutional 
strengthening. However, training in Africa 
will continue to receive significant attention. 

Demand is growing rapidly for snap beans, 
an excellent income source for small-scale 
farmers. CIA T wíll expand its efforts to 
improve Úleir tropical adaptation. Much of 
its strategic research on dry beans, especiaJly 
on inseet and disease resistance, is easily 
transferable to snap beans. Emphasis will be 
on work in tropical America but materials 
developed wíll a1so be useful in Asia and 
Africa. 

The approximate allocation of this prograrn's 
eore resources between 1991 and 2001 
appears in Figure 4.1. Although the overall 
effort will fall by more than one Úlird, there 
will be a significant resource reallocation to 
strategic research. This is made possible by 
reducing applied research and institutional 
support resources from more than 60% to 
20%. 

Objectives. Five interrelated objectives will 
be pursued, as follows: 

Objective l. Exploit advanced biological 
methods 10 better utilize bean genetic 
resources. 

Molecular bíology offers substantial 
opportunities to efficiently identify and 
transfer useful genes, boÚl wíthín common 
beans and from related species. The world' s 
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largest collection of Pho.seolus genetic 
resources gives CIAT special advantage in 
these methods, which are highly 
complementary to conventional breeding. 

Genetic probes developed for use in national 
prograrn breeding will be particularly useful 
for pyrarniding genes for resistances to 
disease, pest and soil-related stresses. Gene 
pools will be characterized, and co-evolution 
between beans and pathogens, insects and 
rhizobia will be studied 10 prioritize further 
germplasm collection and aid field breeding. 

Gene maps from basic research laboratories 
in developed countries will help CIA T isoJate 
desired genes and adapt asexual 
transformation and regeneration methods for 
direct gene transfer. Interspecific 
introgression methods will allow access to 
desired traits in closely related species. The 
potential for improving rhizobia 10 ¡ncrease 
biological nitrogen fixation efficiency will be 
assessed. 

The success of increased strategic research 
depends on access to basic research results 
from laboratories in developed countries. 
An advanced bean research network wiII be a 
key to establish these linkages. Success will 
also depend on national prograrn capacity to 
use the methods, components and parent 
materials developed by CIA T. 

Objective 2. Reduce losses from pests and 
diseases. 

Biotic losses remain a major constraint to 
bean productivity. Because these pressures 
are variable, a broad genetic base of 
resistance for sustainable control of pests and 
diseases is urgently needed. The prograrn 
will concentrate its efforts on identifying new 
sources of resistance and developing 
integrated pest management techníques. 



(1991 = lOO) 

Sources of resistance tu sorne major diseases 
and insects bave not yet becn identified in 
eornmon beans. Thus, evaluating wild 
ancesturs for resistance and utilizing genes 
known tu be present in closely relate<! species 
will be emphasized. 

Molecular tools will be used increasingly to 
study patbogen and inseet diversity. The 
existing limited biological knowledge of 
many major diseases and pests in Africa 
requires special attention. 

The growing use of pesticides by small 
(armen is a serious environmental and 
economic problem in tropical America. 
CIAT will belp national programs reduce 
pesticide applications tbrough sustainable 
integrated control ro complement genetic 
resistance. 

31 

Because of current and expected progress in 
national programs, resources aIlocated tu 
disease and pest studies will decline. 

Objective 3. Inerease yield potential in 
beans. 

The yield potential of beans under favorable 
conditions has not increased similarly tu tbat 
of otber more intensively researehed crops. 
The program will furtber exploit variation 
across gene pools, tbereby breaking 
undesirable genetic Iinks. Pbysiological 
traits, such as pbotoperiod/temperature 
adaptation, canopy morpbology and pattems 
oí nitrogen uptake and partitioning, will be 
identified to maximize yields. 

Delayed maturity and improved plant 
arcbitecture wiIJ contribute tu increased yield 



potential. Yield will be improved ror 
different plant types, maturity cJasses and 
grain colors. Overall yield ímprovement 
efforts should more Ihan double. 

Objective 4. Improve adaptation to edaphlc 
constraints . 

Soil fertility of bean-based systems is 
declíning because oi their expansion into 
marginal soils, short fallow periods, soil 
erosion and high costs andlor limited 
availability of fertiJizers, especially in Afrlca. 
Biological nitrogen fixation contributes to 
sustainable production and can be improved. 
Bean adaptation mechanisms to low 
phosphorus or to acid soils have yet to be 
determíned. Little is known about drought 
tolerance, even though water stress ís the 
most important cause of unstable production. 

To meet this objective, Ihe prograrn will 
focus first on identifying superior genetlc 
adaptatíon to edaphic stresses; Ihen, in 
collaboration with advanced research 
\aboratories, on understanding adaptation 
mechanisms. Methods for germplasm 
enhancement will be developed and parental 
populations provided to nalional prograrns, 
together with support in fertility management 
in bean cropping systems. Overall efforts on 
abiotic constraints will initially inerease and 
research. 
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Objective 5. Strenglhen national capacity to 
improve bean productivity. 

Many national prograrns have, wilh CIAT's 
assistance, trained a mínimal cadre of bean 
researchers. Their partlcipation in regional 
researeh networks has furlher increased their 
efficiency. The prograrn has sparked Ihe 
formation of networks in Ihe Aodean region, 
Central America, Ihe African Great Lakes 
Region and eastern and southern Africa. As 
Ihese networks becorne increasingly 
autonomous, CIA T will cease to be a 
coordinating hub. 

Similarly, as national prograrns become 
increasingly autonomous in training 
extensionists, on-farm researehers and 
technicians, the prograrn will focus on 
trainíng mid-career bean scientists. 

Seed systems remain weak. Input from 
ClAT's lnstitutional Developrnent Support 
Prograrn will ensure tbat Ihe benefits of new 
varieties reach producers. Resources for 
training and network coordínation will 
decline as national prograrns become 
increasingly self-sufficient. 

Outputs and expected impact of Ihe Bean 
Prograrn are summarízed in Table 4.1. 
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T able 4.1. Outputs and expected Impact 01 the Bean Programo 

ObjeCllve Output 
J ". 

Expected Impact Assumptlons 

1. Generale advanced melhods tor • l.ess expanslve, taster genetlc • Lower research costs; • Contlnued progress In basic 
gene Identificalionand transler. Improvement; • earlier adoptlon; research al advanced labaratorles; 

• access 10 genes In 'exollc' material. • solutlon 01 previously lnlractable • contlnued publlc access lo 
problems of BGMV, ascochyta, deslrable genes; 
Empoasca. • effectlve natlonal,programs to 

utIIlze new genes as parental 
materlals. 

2. Increase yiek:l potentlaí. • New, higher yleldlng Ideotypes. • Increased yiek:ls el farm leveI; • Exlstence of useful genetlc 
• rellef 01 pressure on fraglle lands varfabillty; 

as beans mOlle to hlgher • effectlve sead systems. 
productivlty envlronments. 

3. Improva microblal symblosis. - Better bean genotypes tor • Raduced productlon costs; • Effective inoculatlon/dlstrfbutlon 
nitrogen fixatlon; • enriched soll blosphere; systerns. 

• Improvad strains lor baller • more sustainable production. 
symblosis. 

4. Improve nutrlent and water • Parentel material adaptad to • Improvad productlvlty under stress - Effective seed systems; 
effIciency. adaphlc systems ami tolerant to canditlons. • genetlc vartabillty. 

ablollo stresses. 

5. Achleve stable resistance to • Diversa parental materlals with • Stabnized and Improved • Effectlve seed systems; 
dlseases aOO pests. multlple resletances. productivlty; • genetlc variabUIty. 

• reducad pesticlde use. 

6. Strengthen natlonal programs. • Tralnad natlonal sclentista. • More effectlve adaptlve and • Greater natlona! commitment 10 
applled research, leadlng to hlgher agricultura! research; 
oo-tarm productivlty. • Improved stablllty of sclentists 

In natlonal programs. 

7. Form regional networks for • More effIcient resource utlllzatlon • Lower research costs; • Natlonal wllllngness 10 exchange 
horizontal technology trensfer. Ihnough speclallzatlon and • broeder, more rapld productivlty results. 

coordlnatlon; lncreases. 
· more rapid dlffuslon of new 

lechnology. 
./ 
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Cassava 

Goal. To improve the overall availability 
and quality of cassava in the tropics and to 
inerease incomes, particularly in the less 
favored sectors of the rural population. 

Approach. Cassava is an important rural 
and urban food in much of the developing 
world, being a major source of calories for 
500 million people; in tropical Africa, it is 
the single most important souree of caloríes. 
Cassava is also growing in importance as a 
carbohydrate source in food and feed 
industries. Demand studies have shown that 
cassava can compete in many markets. 
Through linking farrocrs to these markets, 
cassava contributes to the economic 
development of regions where the crop is an 
important cornmodity. Since cassava is 
grown mainly by small-scale farroers, 
investment in technology development can 
directly benefit the rural poor. 

Over the last decade, CIAT's Cassava 
Program and its national partners adopted a 
demand-driven, integrated approach to 
cassava research and development. In this 
approach, the identification and 
characterization of market opportunities 
provide the basis on which appropriate 
production and processing technologies are 
designed and developed. These technologies 
are subsequently tested and adapted with 
farmer participation under market eonditions, 
through research and development projects in 
representative produclion regions. 
Monitoring and evaluation help 10 fine-tune 
the technologies for subsequent diffusion 
over a wide area, and lo provide feedback on 
new research needs. Thus, key areas are 
identified for research by CIAT and national 
programs. 
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The program's challenge in the 1990s is to 
promote the integration and consolidation of 
national cassava research and development 
systems in tropical America and Asia, and to 
facilitate linkages between these systems and 
institutes undertaking advanced research on 
cassava. The needs of African programs will 
be met through close collaboration with 
lITA. While maintaining a cornmodity 
system perspective, the program will 
emphasíze germplasm resource development. 
Crop management, utilization and market 
research will concentrate on strategic issues 
of global importance. Applied research in 
these areas will gradually be devolved to 
national organizations, with horizontal 
cooperation being encouraged between 
countries at the regionallevel. The program 
will focus primarily on technology 
development for the subhumíd, semiarid and 
subtropical ecosystems of the Americas and 
Asia, ínteracting closely with the Resource 
Management Research Division on hillside, 
savanna and forest margin ecosystems where 
an estimated 25 %-30% of cassava is 
produced in tropical America. 

The approximate allocation of Cassava 
Program resources from 1991 to 2001 
appears in Figure 4.2. Overall core 
resources will decline slight1y over the period 
in terms of actual staff positions, and 
significantly in terms of positions approved 
by TAC for 1989-1993. 

Objectives. The program will pursue four 
objectives. 

Objective l. Genetically improve 
productivity and yield stabilíty of cassava. 

The growing ability of national programs in 
cassava breeding will generate a greater 
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demand for more precise germplasm 
characterization and a supply of genetic 
diversity in a range of forms. 

More precise germplasm characterization will 
be achíeved through molecular 
fingerprinting, gene mapping and more 
efficient screening fOf peSI and dísease 
resistance, drought tolerance, photosynthetic 
efficiency and quality factors. A wild 
Manihot collection will be established and 
characterized fOf potential contributions to 
cassava improvement. Well-characterized 
basíc germplasm will be provided as a source 
oí specific traíts. Populations and elite clones 
will be targeted toward broadly defined 
ecosystems. Designing production systems 
based on true seed now appears technically 
feasible, and this will receive major effort 
during the decade. 
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Objectíve 2. Develop crop management 
practices for sustainable cassava production 
in selected agroecosystems. 

The heterogeneity of conditions under which 
cassava is cultivated demands that improved 
crop management technology be developed 
for each major ecosystem. Low soil fertility 
and nutrient depletion, aggravated by 
eros ion, and pests and diseases are major 
factors that lead to yield reduction in the 
harsh environmenls in which cassava is 
increasingly grown. 

Comparative studies acros! ecosystems will 
elucidate principies determining crop 
productivity under stress conditíons, and a 
greater understanding of the interactions 
between plant growth, the physícal and 
biological environment and the 



socioeconomic factors that determine 
management practices. This research will 
pro vide the basis for developing improved 
technology for testing by national programs. 
Emphasis will be given to cropping systems 
incorporating soil fertility improvement, 
eros ion prevention and integrated pest and 
disease management. This work will be 
carried out in close cooperadon with national 
programs and with the Resource Management 
Research Division. 

A m<\ior challenge for the program, together 
with the Resource Management Research 
Dívision in its selected ecosystems, is 10 
conserve and improve soil in less fertíle 
environments where cassava is one of the 
few viable crops. Integrated pest and disease 
management research will continue 10 
provide cost-effective alternatives for 
maintaining and improving yields. 
Supporting the International Institute of 
Tropical Agriculture (lITA) in its efforts lo 
control the cassava green spider mite and 
mealybug in Africa will remain a high 
priority. 

Objective 3. lmprove the quality of cassava 
for diverse end uses. 

Little work has been undertaken on the 
genetic, environmental and processing factors 
which affect the quality of cassava end 
products. Research is needed lo ensure that 
new varieties are appropriate for their 
intended end uses and meet the requirements 
of farmers. The major quality factors of 
cassava roots and leaves, especially starch 
and cyanide contents, will be studied. This 
major new activity wiIJ result in better 
deployment of genetic resources and 
enhanced product quality through improved 
agronomic and processing practices. During 
the last decade, CIA T played a major role in 
developing postharvest conservation and 
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processing technology for cassava, together 
with market and consumer research. In the 
1990s, a major task will be lo involve food 
science and technology institutions in this 
processing and producI development work. 

Objective 4. Strengthen the research and 
technology transfer capabilities of national 
research and development systems. 

CIAT has contributed substantially to the 
development of national cassava research 
programs, especially in Latin America and 
Asia. However, several of these programs 
are underfinanced and understaffed to mee! 
the increasing demand for improved cassava 
technology. Integrated research and 
deveJopment projects in specific cassava
growing regions have attracted research 
resources and are providing the focus needed 
for generating relevant technology. 

The program will build on this positive 
experience, supporting national organizations 
through the selective training of national 
personnel, the definition of appropriale links 
between research and development 
institutions in developing and developed 
countries, the establishment of regional 
networks and in tbe design, plarming and 
organization of integrated projects. 
Activitíes of a transitional narure will inelude 
enhancing institutional capacity lO diagnose 
problems and opportunities, developing 
research methods and forming personncl with 
a view lo devolving selected activities to 
national systems. Research networks in Asia 
will expand to encompass socioeconomic and 
postharvest issues. While continuíng lO 
support regional activities, the program will 
be seeking lO make the networks autonomous 
by the end of the decade. 

Outputs and impact of the Cassava Program 
are summarized in Table 4.2. 
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Table 4.2. Outpu!s and Impact of!he Cassava Programo 
" 
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Obiectlve OUlpUl Impact Assumptlons 
.,- --

l. GanetlcaUy Improva - HIgh-yleldlng parental - Increased overal! cassava - Con1lnued ancIlncreaslng 
productMty. and yIeId mate,rlals tolarant of bIotlc and productlan. stablllty and Interast In cassava research 
stabllity of ~. abiotic strasses and wtth quallty; by advanced Iaboratorlas; 

daslrable quallty characterls- econom!cally and enviran- adequate IUndlng 101' cassava 
2. Osvalop crop managernent tles ter speclflc end uséI;; mentally sustalnable cassava research at the Intemational 

- practicas ler sústalnable technology far the eommercial productlon, aspecially under level; 
cassava productlon In productlon of casseva, uslng adversa edaphocllrnatic commllrnent of nallonaI 
selected ecosysterns. true seed; condltlons; govemrnents lo Invest in !he 

principias and technology Increesed II1llOI'I18S of !he rural developrnent of marginal 
3. ImproV8 cassava quallty for eomponents for Ihe daslgn of populatlon In cassavallrowlng areas WI1ere cassava ls a 

dlverse end uses. cassava-besed cropplng reglons; principal crop; 
systems, emptlamlng: Increesed market potential for govemment poIlelas tha! are 
· soíl fertlllty maintanance ' cassava and cassava-based no! bIaaed In faver of 
· soll col1S8Mltlon products; compellng carbohydrate 
· Integrated pes! and dlseasa cheaper cassava far dlrect souroes. 

management; and Indlrect human 
consumer-aCCeplabla cassava- consumption In urben areas. 
besed products. 

4. Strengthen natlonal cassava - Tralned NARDS personnel; - More effectlve and intagrated - Mlnlmum Investment In 
research and developrnenl - regional cassava research and natlonal systems. cassava raseareh and 
systems. devalopment networks; developrnent at !he natIonal 

- Integrated casssva productlon, leveI. 
processlng and marketing 
projects. 

i 
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Rice 

Goal. To improve the nutritional and 
economic well-being of rice growers and 
low-income consumers in Latin America and 
Ihe Caribbean through sustainab le ¡ncreases 
in rice production and productivity. 

Approach. The prograrn generates and 
disseminates improved technology for 
increased and stable rice production in Latin 
America and Ihe Caribbean. Having a 
regional mandate, it is Ihe smallest of 
CIA T' s commodity prograrns and is able to 
draw on Ihe considerable research resources 
available from other centers, especially from 
Ihe International Rice Research Institute 
(IRRI), which has a global mandate for rice 
and addresses global strategic research 
issues. 

The emphasis has been on germplasm 
development for irrigated rice, and on 
incorporating resistance to prevalen! bias! 
races and pests into the high-yielding 
background developed in Asia. The prograrn 
will now address a broader range of 
ecosystems and issues. Allhough research on 
irrigated rice will continue, increased 
attention will be given to tropical America's 
unique upland rice systems. Accounting for 
40% of Ihe region's rice production and 60% 
of Ihe rice area, Ihese systems allow 
considerable productivity increases. 

Por rice to keep pace with Ihe expected 
annual population growth rate of 2 %, 
substantial production increases must be 
realized. Because the region's economic 
difficulties will seriously limit expansion of 
Ihe irrigated area, mosl increases in the 
irrigated rice supply will have to come 
Ihrough further yield increases. However, 
Ihe region's vast savanna area generally 
supports only poor-quality native pastures. 
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The high and generally reliabJe rainfall over 
much of this area offers tbe potential to 
markedly inerease rice production through 
adapted, high-yielding, upland rice and rice
based systems. 

Por ecosystems, such as'the acid-soil 
savannas where CIAT is focusing its efforts, 
germplasm and associated knowledge will be 
developed to meet the needs of specific 
production systems. This will require 
research on rice pests and germplasm 
adaptation to key environmental constraints. 
Por ecosystems Iha! are not a major focus for 
CIAT, such as Ihe irrigated rice sector, we 
will continue to support national systems 
addressing growers' needs. Because 
diversification of cropping systems is a key 
10 stabilizing yields and increasing 
producti vity, Ihe prograrn will have to 
conduct some systems research for Ihe 
irrigated sector. In many areas, beans use 
Ihe residual soil moisture left after a rice 
crop. Collaboration with Ihe Bean Prograrn 
will explore ways of improving Ihis system. 

For both irrigated and upland systems, 
special attention will be directed toward 
integrated pest management (IPM), an area 
allowing major opportunities for reducing the 
current unacceptably high economie and 
environmental costs of rice production. 

The prograrn will continue to provide 
research training 10 national scientists and to 
ensure Ihe flow of information al; national, 
regional and international levels. A major 
challenge will be to adapt advances in Ihe 
rapidly developing area of rice biotechnology 
to regional needs, and to ensure national 
access to new melhods and products, Efforts 
will be made to build on existing regional 
networks and to áiídress crop management 
issues, especially lPM, through such 
networks. 



The program's breeding strategies will shift 
away Crom the development of fixed lines 
toward providing good parental material and 
breeding strategies Coc di fCerent target 
systems and areas. Many national programs 
will be encouraged to provide advanced 
materials for areas with similar requirements. 

The approximate a1location of program 
resources between 1991 and 2001 appears in 
Figure 4.3. Although resources will be 
reduced over the decade by about 20%, there 
will be a significant inerease in the absolute 
amount devoted to strategic research. 

Objectives. During the planning period, the 
Rice Program wíll pursue the following 
objeetives: 

Objective 1. Broaden the available genetic 
resource base ior irrigated rice to increase 
the stabílity of produclion. 

The widespread diffusion of genetically 
related, modern, high-yielding varieties over 
most of tropical America's irrigated area 
means that breeding to inerease genetie 
diversity must continue lo be a high príority. 
Pest and disease resistance genes already 
incorporated into irrigated germplasm come 
from a limited number of sources, 
compromising the stability of resistance. 
Farmers lend to respond lo instability by 
resorting to toxic agroehemicals for pest 
management. A further constraint to 
irrigated rice production is that modern 
germplasm usually requires plentiful and 
stable supplies of water for the full 
expression oC ils yield potential. Current 
trends in irrigation development suggest that 
water availability will continue to decline. 

To meet this objective, the program will 
pursue two major initiatives: incorporation of 
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diverse genetíc sources of pest and disease 
resistance into breeding populations with 
improved genetic background; and transfer of 
upland rooting habits and other adaptive 
traits to high-yielding irrigated types. 
National partners will need relevant 
screening and evaluation methods to 
adequately exploit new resistance/tolerance 
genes and efCectively use promising parental 
material. 

Objective 2. Achieve and sustain a fuJler 
express ion oC yield potential in irrigated 
systems while reducing the use of external 
inputs. 

In many irrigated areas, the yield potential of 
modern varieties is not being realized 
because of pest pressure, inefficient use of 
inputs, suboptimal management practices and 
various socioeconomic factors. In Asia, 
increasingly sophisticated integrated pest and 
crop management practices are being 
developed from which tropical America 
stands to benefit. Similarly, the recent 
tremendous advances in rice biotechnology 
are making available new tools for managing 
pests and crops. 

To meet this objective, the program will 
generate integrated crop management 
component technologies and seek improved 
understanding oi plant biology and the 
factors governing component interactions. 
This will require addressing the importance, 
variability and interaction of key biotic and 
abiotic constraints in the region, including 
rice blast and 'hoja blanca' virus, together 
with Sogatodes, planthopper complex and red 
rice. An important aspect for technology 
relevance, design and adoption will be the 
implications oi socioeconomic and long-term 
market environments for upland and irrigated 
rice production systems. 
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Objective 3. Develop high-yielding upland 
rice germplasm adapted to Ihe savannas. 

Over two million hectares of high-rainfall 
savruma upland rice have nOl benefited from 
high-yielding germplasm. Because 
populations being developed have produced 
Unes wilh good yield potential Ihat tolerate 
Ihe harsh soils and biotíc 5tres5es of 5uch 
areas, Ihere is an opportunity for substantial 
production ¡nereases and area expansiono 
However, careful development of sustainable 
agronomic practices, rotations and 
associations will be needed for Ihese fragile 
soils. 

To meet Ihis objective, Ihe program will 
pursue Ihree initiatives: develop breeding 
populations Ihat incorporate sufficient 
variability to generate lines addressing 
production system requirements; explore and 
develop new plant characteristics Ihat may 
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open up new production alternatives; and 
understand Ihe mechanisms of upland rice 
tolerance to acid soíls. Close collaboration 
wilh CIAT's new Savruma Program will be 
essential. 

Objective 4. Strenglhen national capacity to 
conduct research to improve and stabilize 
rice production. 

Stronger national rice research capacities are 
vital to Ihe success of CIAT's Rice Program. 
As Ihe program moves toward strategic 
research, it will be essential that its previous 
activities are adequately addressed by 
national programs. 

To meet Ihis objective, Ihe program will 
pursue various training initiatives in 
collaboration wilh Ihe Institutional 
Development Support Program, such as in
servíce training and short courses on specific 



topies, taking ful! advantage of IRRI's 
training materials. CIAT will become a 
regional center for advanced training in rice 
research, hosting graduate students to 
conduct postgraduate projeets in collaboration 
with Rice Program scientists. Postdoctoral 
fellowships will address specific issues of 
regional importance. The program will 
explore the possibility of strong national 
programs assuming sorne regional training. 
National capacity will be developed, allowing 
CIA T te relinquish responsibiJity for the 
general rice production training course, still a 
major tralning activity. 

Objective 5. Promote eífective information 
exchange. 

Although germplasm exchange needs are rnet 
through the existing International Network 
for GenetÍC Enhancernent of Rice (INGER), 
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there is no sttueture tu support information 
exchange and interactions among other 
national program scientists besides plant 
breeders. 

To meet this objective, the program will 
work in close collaboration with the 
Institutional Development and Land Use 
Programs tu address the need for increased 
communication. A network oí rice 
agronomists will be established, emphasizing 
IPM; a Latin American rice research 
newsletter will be launched; and databases 
will be developed on present and potential 
rice-growing agroecological zones, 
germplasm development and biotic and 
abiotic constraints. 

Outputs and expected impact oí the Rice 
Program are summarized in Tabie 4.3. 



( Table4.3. Outputs and expected Impact 01 the Rice Programo 

Objectlve Output Expected Impact Assumptions 

1. Broaden the avallable genetíc - Populatlons with disease resistance - Stabilized high productlvity levels; - Continued support lor national 
resource base. background; expaOOed area based on rice lines rice Improvement programs; 

- parental material lor crossing 
1 

wtth hlgher efflciency of water use. - contlnued INGER/IRRI support ler 
programs at national level: germplasm exchange. 

- Irrigated ilnes with uplaOO roo! 
systems; 

- evaiuatlon methodoiogles for 
NARDS. 

2. Achleve aOO sustain a fuller - IPMjlCM component technologies; - Reduced pesticlde use; - Effectlve extension systems; 
expression 01 yleld potential. - uOOerstanding 01 component - reduced production cas!s; - high príce / cas! transmission 

Interac!lon; - reduced price lor consumers In the through the sySlem; 
- uOOerstaOOing of biotlc/ablotlc rural sector. - natíonal programs with ICM 

constralnts aOO germplasm perspectlve. 
Interaction; 

- ICM network. 

3. Develop hlgh-yieldlng rice • Hlgh-yleldlng adapted uplaOO • Addl!ional 5 mllllon tons 01 - Varlety release aOO adoption by 
germplasm adaptad lO lhe germplasm. rlcejyear by year 2000. 1993/1994. 
savannas. 

4. Strengthen nallonal rice - Tralnad NARDS sClentísts; - Realizalion of goals 1 aOO 2. • Natlonal commitment to rice 
research capacity. in-coun1ry tralnlng 01 research; 

researchers by NARDS staff. - adequate support from CIAT 
resources. 

S. Promote effeCllve Inforrnation - Informatlon in usable lorm: • Avallability 01 knowledge lO - CIAT support for Information 
exchange among aOO wlthln - books, pamphlets, newsletters; enable broad implementation 01 exchange mechanisms, and 
NARDS. - compaet read on/y disks goals 1-4 al all NARDS. capabílity lo develop them. 

(Indudíng germplasm databases). 

"- '" --



Tropical Forages 

Goal. To increase Ihe supply of ruminant 
mear and milk Ihrough improved nutrition 
while enhancing Ihe natural resource base for 
sustainable agriculture. 

Approach. Undernutrition was identified in 
Ihe late 19708 and early 1980s as Ihe key 
constraint 10 increased ruminant productivity 
Ihroughout tropical America. Given Ihat 
90% of Ihe cattle population is raised on 
grazed pastures and native grasslands, and 
Ihat il is being progressively displaced 10 Ihe 
poorer soils of Ihe region, Ihe Tropical 
Pastures Program was created lo develop 
species adapted 10 Ihe region. 

The program has made solid progress in Ihe 
past 12 years in Ihe collection and screening 
of grass and legume germplasm and ils 
deployment in pastures. A number of key 
species have been selected for adaptation to 
very acid, infertile soils in Ihe American 
tropical lowlands. Such species can 
contribute lo bolh increasing feed availability 
and improving soil fertility in crop-liveslock 
systems. 

Besides further improving Ihe key species 
already identified, and developing new ones 
as nceded, Ihe program will extend 
germplasm selection 10 tropical Asia and 
Africa, Ihus taking global responsibility for 
forage development in Ihe acid soils of Ihe 
tropics. It will also broaden its germplasm 
base 10 ¡nelude woody tree and shrub species 
of forage value for selected agroecosyslems, 
where species adapted lo acid soils can again 
play Ihe double role of supplying forage 
while improving soil quality. For Ihe mid
altitude hillsides, Ihe program will expand 
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germplasm development 10 higher elevations 
(to about 1800 m.a.s.l.). 

Deployment of Ihese genetic resources in 
sustainable production systems will be 
gradually transferred to elAT's ecosystems 
programs, as Ihese become operational. 

The approximate allocation oí resources 
wilhin Ihe program between 1991 and 2001 
appears in Figure 4.4. Overall resources 
wiJI be about 40% below Ihose of Ihe 
existing Tropical Pastures Program. 

Objectives. The Tropical Forages Program 
will organize its resource deploymenl around 
Ihe following objectives: 

Objective 1. Develop productive herbaceous 
and woody forage germplasm for acid soíls. 

Productive forage germplasm adapted to acid 
soils and resistant 10 biotic and abiotie 
eonstraints is needed to inerease milk and 
meat production in existing agropaslOral 
systems, as well as functioning as a major 
sustainability component across CIAT's Ihree 
priority ecosystems. 

To meet Ihis objective, Ihe program will 
continue 10 screen pasture species for Ihe 
lowlands, improve Ihe most promising forage 
species a1ready selected, develop germplasm 
for higher elevations and select further 
pasture and multipurpose tree species. 
Pasture improvement will focus on genetic 
manipulation to solve major Iimitations. 

Development of forage germplasm for higher 
elevations (800-1800 m at Ihe equator) in 
target ecosystems will inelude definition of 
plant ideotypés, expansion of existing 
collections, targeted collection missions and 
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Figure 4.4. Tropical torages: approximate aJlocation oí resources, 1991-2001. 

detennínation of qualíty and antiquality 
factors in new acquisitions. 

Selection of forage and multipurpose forage 
trees and shrubs (MPFTS) will be 
multilocational in collaooration with national 
agricultural research systems. Mllior 
screening sites will be establíshed in eaeh 
priority eeosystem. Multilocational testíng of 
preselected materials will be done through 
existing networks, including the Red 
Internacional de Evaluación de Pastos 
Tropicales (RIEPT), the West and Central 
African Forages Project withín ILCA's Pan
African Líves10ck Feed Resources Network 
(AFRNET), and the Southeast Asian Forages 
Research and Development Network 
(SEAFRAD). Seed supplíes will be 
developed for multilocational testing, and the 
existing Rhizobium collection will be 
maintained. 

Because the Forages Program will deal 
mostly with undomesticated species, it will 
seek to understand the biological mechanisms 
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of flowering and seed setting of key species 
to support efficient seed multiplication by 
CIAT's Seed Unit and national partners. 

Objective 2. Understand the ecological 
compatibility mechanisms of pasture 
components. 

Por efficient pasture gennplasm 
development, an understanding is needed of 
how pasture components interact in response 
to different biotic and abiotic stresses and 
management regiInes. 

To mee! this objective, the program will 
explore three major areas: plant-soil 
interactions, particularly mechanisms for 
adaptation to acid soils and for soil 
enhaneement; plant biotie constraints and 
interactions, ineluding the Inechanisms 
underlying resistance; and plant-anímal 
ínteractions. 

Studies 10 understand plant-soíl interactions 
¡nelude anatomical, physiologica\ and 



biochemical analyses of root systems and 
patterns, nutrient uptake, contribution of 
roots and Iitter 10 organic matter, root and 
shoot relationships and identification of genes 
responsible for various adaptive mechanisms. 
This type of research will contribute to the 
understanding and manipuJation of the 
improvement of soils under pastures and, as 
such, forms a natural link with the 
agroecosystems prograrns. 

Studies will be carried out to understand 
plant biotic constralnts and interactions, 
emphasizing key pests and diseases and 
including the anatomy and biochemistry of 
spittlebug (in Brachiaria spp.), anthracnose 
(in Stylosanthes spp.) and rhizoctonia (in 
Cemrosel1Ul spp.). Studies almed at 
characterizing the genetic variability of 
diseases and pests and at identifying genes 
responsible for plant resistance will also be 
carried out. 

To understand the plant-animal interactions 
in mixed species systems, the program will 
study quality and antiquality factors for 
ruminant production, and the physiological, 
biological and biochemical factoes affecting 
fiber digestion. 
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Objecti ve 3. Strengthen national and 
regional capabilities to develop forage 
germplasm. 

Stronger national and regional capabilities are 
essential for successful forage germplasm 
development in tropical aeíd soils. 

To meet this objective, CIAT will build on 
existing and new research networks in 
tropieal America (RIEPT), Asia (SEAFRAD) 
and Afriea (through AFRNET/ILCA), while 
developing new collaborative mechanisms in 
strategic research. 

In tropical America, CIAT will concentrate 
on advanced training for national scientists, 
seeking to increase the share of national 
institution responsibilities. Jointly with 
CIAT's Seed Unit, the program will promote 
experimental and basic seed supply 
development. Further network development 
and improved screening methods will be 
major priorities for Asia and Afriea. 

Outputs and expected impact of the Tropical 
Forages Program are surnmarized in Table 
4.4. 
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Table 4.4. Outputs ane! expected Impact of me Tropical Forages Programo 

Objectlve Output Expected Impact Assl.lmptions 

1. Genarale herbaceous and - Improved grasses and legl.lme8 -Improved ruminant prodl.lc!lon - Resol.lrces for contlnl.led 
waooy specles edapted lo for poor acld-sollands, from and' fertilily In low-fertlIiIy acld acqulsition of germplasm and 
acld soNs. O lo 1800 m.a.s.!. son lands. support by GRU; 

.. - effectllle feedback from 
agroecosystems programs. 

, ". '. 
2. Improve efflciency of . - KnOWledge of acId-soN - Naw pastures and MPFTS - Effectlve Ilnks with advanced 

germplasm development adaptatlon mechanlsrns; components !ha! are effIcfent instllutlons, and support by 
throogh !he understandlng of -knOWIedge of mechanlsms of in contrlbutlng lo animal BRU and VRU. 
ecologlcal compatlbUiIy plantreslstance to pests and production and 10 soN 
mechanlsms. dlsesses; enhancament. 

• qualiIy and antlqualily factors 
affectIng ruminant nutritIon; 

- Identiflcation of genes. 

3. Strengthen national and - NAROS and networks (RIEPT, - Broad adoption of naw - Natlonat commltment toiorage 
regional capabRlties. AFANET and SEAFRAO) adapted paa!tJres and MPFTS research; 

cepable of developlng to low.fertllily acld solls. - adequate support by CIAT's 
germplasm and pastures and lOS programo especlally in 
deploying multipurpose torege seed supply systems. 
t_ and shrubs (MPFTS). 

"- ./ 



Resource Management 

In the agricultural sector, commodities are 
the focal point of socioeconomic activities, 
whereas management of the resource base 
constitutes a fundamental component of the 
medium- to long-term sustainability of the 
sector. Resource management also affects 
the transfer of resources from generatíon to 
generation. The goal of resource 
management research is therefore to improve 
the management of resources available for 
agriculture in tropical America, such that 
gains in food outputs and other commodities 
are compatible with long-term preservation 
of the resource base. 

This goal will be pursued through the design 
of land use options aimed at optimizing the 
social returns to agriculture under different 
trade-off scenarios between production and 
conservation. The central strategy is 10 
integrate land use and farming systems 
options that help relieve market and social 
pressures on the most fragile environments. 
Such a strategy will be the result of activities 
carried out at two levels of aggregation. At 
the sectorial level, emphasis will be on 
developing a1ternative land use strategies and 
understanding the relationship between those 
strategies and polícy instruments. At tbe 
production level, emphasis will be on 
generating management technologies and 
integrating them inlo agroecologically sound, 
input-use-efficient and economically viable 
produetion systems. 

Witb regard to input use, research will seek 
to maximize germplasm adaptation and/or 
tolerance to reduce tbe need for agrochemical 
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inputs. II will also seek to optimize input
use efficiency tbrough effective nutrient 
cycling and economic use of externa! inputs. 

Research at the production level will focus 
on three major agroecosystems: tbe forest 
margins, tbe hillsides and the savannas of 
tropical America, each witb ils inter
disciplinary research team. Concurrent 
activities in all tbree agroecosystems wiJI 
contribute to a regional approach lo 
sustainability. This will be achieved tbrough 
a balance in emphasis on economic growth in 
tbe savannas with equity concerns in tbe 
hillsides and resource conservatíon concerns 
in forest margins. Research at tbe sectorial 
level will be carried out across 
agroecosystems in tropical America and will 
be undertaken by a multidisciplinary land use 
program. AH four teams are expected to 
build up a common base of informatíon and 
methodology, and develop sustainable 
systems in close association with CrA T' s 
germplasm development programs and 
national, regional and inlernational partners. 

The four programs will pay particular 
attention lo understanding immigration 
patterns, and will undertake a dynamic 
farming systems approach from a user 
perspective, including household decision 
making, labor use by gender and age group, 
income generation and food availability. 

The approximate allocation of resources to 
tbe Land Use and Agroecosystems Programs 
in the period 1991 to 2001 is shown in 
Figure 4.5. Figure 4.6 shows tbe same 
resouree alJocation by fields of specialization. 
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Land Use Researdl 

Goal. Land use research at eIA T aims to 
improve the management of land resources in 
tropical America. In pursuing this goal, the 
Land Use Program will work in partnership 
with the agroecosystems research and 
cornmodity research programs, and with 
IFPRI aod the new CGIAR forestry 
initiative. 

Approadl. This program will seek lO 
integrate the development of production 
components aod systems with appropriate 
laod use strategies and policíes. This wiJI 
require detailed studies of production systems 
within land use patterns, and broader 
comparative studies of land use patterns 
within difierent environments and under 
different policy scenarios. To do this, CIAT 
will use ¡ts existing database on c1imates, 
soils, vegetation and socioeconomic factors, 
augmented with data from other sources 
where necessary. In collaboration with other 
CIAT research programs, the Land Use 
Program will design and conduct rural 
surveys as a basis for generating technology 
and assessing its impacto 

Objectives. The Land Use Program will 
organize ilS activities around the following 
objectives: 

Objective 1. Understand the dynamics of 
land use. 

The dynamics of existing and a1ternative land 
uses must be underslood before improved 
technologies, land use strategies and policies 
can be designed. 

To meet this objective, the program wiJI 
identif<y trends in land use patterns, analyze 
causal relations between socíoeconomic and 
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policy factors and land use, measure the 
social costs oi different land use practices 
and characterize and monitor the land 
resource base. Particular attention will be 
paid lO the possible impact of new 
technologies aod policies on human migratíon 
patterns. 

Objective 2. Appraise policy alternatives for 
improved land use. 

A policy environrnent conducive to the 
adoption oí resource-conserving technology 
is crucial. Such adoption and Ibat oi many 
production-oriented technologies are rare at 
presento The reasons range irom unreliable 
input supplies, through unavailability of 
credit and price incentives, to insecure laod 
tenure. In tropical America, human 
migration patterns and investment at the 
frontier are strongly affected by 
ínfrastructure and taxation policies. 

To meet this objective, the program wíll 
conduct cross-country studies on impact of 
policy on land use and technology adoption, 
and support national and regional entities in 
their design of alternative policies. CIAT 
will not define policies, but will work with 
national policy analysts lo presenl policy 
makers wilb a range of options and 
assessment of their probable impacto 
Different policy implications for technology 
design and dissemination will be assessed, 
paying special attention to comparative 
advantage and the need to avoid the negative 
external efiects of agriculture. 

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

Once technologies and policies have been 
introduced, their social, economic and 
environmental impact must be locally and 



regionally assesse<!. Many agricultura! 
activities have high social cosls that affect 
other locations outside the farm. 

To meel this objective, the program will 
study how technologies and policies affeet 
land use dynamics, particularly human 
migration pattems, and monitor the effects of 
new technologies on the resource base. Field 
studies and models will be use<! to assess 
local impact, and 10 extrapolate the 
assessments to the ecosystem. The program 
will exchange data and information with 
other research institutions, espeeially those 
monitoring and predicting regional and global 
climatic ehanges. 

Objective 4. Strengthen national capacity 10 
improve land resource management. 
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Stronger national research and training 
capacities are a prerequisite to improved land 
management. National research and policy
making bodies need stronger mutual links, as 
well as increase<! capacity, 10 conduct 
surveys, access regional information, analyze 
critical policy issues and design resource
conserving technology . 

To meet this objective, CIAT will engage in 
collaborative research and training; host 
meetings of agricultural research and 
resource management institutions and policy
making bodies; and distribute information 
through databases, Iibrary services and 
pub lications. 

The expected outputs and impact of tbe Land 
Use Program are specified in Table 4.5. 



1', , 
Table 4.5. Outputs and expected Impact af the Land Use Programo '\ 

Objectlve' Oulput Expected Impact Assumptlons 

1. Understand land use dynamics. • Understanding trends in land use; • A more relevant research agenda; • Effectlve links with policy, 
• estlmates af trade-offs in • better Informad declslon-maklng envlronrnantal and land use 

alternatlve land use patterns; process for poIlcy rnakers. Instltutes (e.g., IFPRI); 
• improved data resources. • access lo detaRed GIS, 

Sufvevs, secondery data. 
, . 

2. Appraise poIicy alternativas. • Understanding poIicies on land • Adoptlon af poIlcies conduclve to • Nationallnstitutlons that Influence 
use; sustalnable agrlcutture. Iand use patterns; 

• altemativa poIlcy scenarlos. - llnks wlth poIlcy makers. 

3. StUdy lmpact af poIlcy and • Recommendations for technology • More 8\1St8lnable technologles; • Effectlve IInks wlth natlonal 
technology on land use. deslgn; - Improved conseMrtlon af agrlcultural research systems. 

• estimates af envlronmental reso,urce base. 
impacto 

4. Improve links betwesn pollcy • PoIlcy semlnara; . • Improved poIlcy for land use; • Wnlingnessaf natlonal Instltutes 
makers and agrlcultural • interlnstitutlonal research; • Improved deslgn af technology; lo cooperate wlth each other; 
research and resource • doeumentatlon. - increesed Interlnstltutlonal - poIltlcal s,upport by publlc sector. 
management instltutions. . cooperatlon . 

. . 
. _ .... -



Forest Margins 

Goal. To reduce the pressure on tropical 
forests by developing ecologically and 
economically sound production systems for 
already cleared land. 

Approach. To reduce deforestation in 
tropical America, two types of action are 
needed. Piest is a change in macroeconomic 
policies 10 discourage large-scale 
entrepreneurial deforestation for plantations 
and ranches. Research on this issue will be 
the Land Use Program 's responsibílity. 
Second, technologies are needed 10 intensify 
and stabilize agriculture, reducing the amount 
of land needed for acceptable living and 
allowing small- to medium-sized shifting 
cultivators 10 settle. Thís íssue will be the 
responsibility of this programo 

A major concero will be to ensure that 
improved technology for use in forest areas 
does not encourage further deforestation. 
Although it is imperative that degraded areas 
be regenerated, there is a risk that more 
sustainable and profitable productíon systems 
might attract still more landless people and 
commercial farmers and ranchers to the 
frontier. Por these reasons, technology 
development for cleared areas must be 
accompaníed by microeconomíc and policy 
studies that lead to improved land use 
strategies for remaining uncleared arcas. 
The program will target its research on the 
shifting cultivator. By focusing on the 
generation of soil-enhancíng technologies for 
use on small- to medium-sized farms in 
deforested areas, rather than on large-sized 
farms, we will avoid the risk of attracting 
venture capital 10 forest development. At the 
same time, jointIy with the Land Use 
Program, this prograll! wíll gauge the 
potential impact of technologies, and assist in 
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the development of national land use 
strategies. 

Initially, the program will emphasize 
production systems research only in those 
countries lacking extensive savanna areas and 
hence having Jimitations on alternative 
development paths (e.g., Central America). 
Land use and policy studies will comprise a 
wider range of countries, including those 
with savannas. Once it becomes clear that 
improved forest technology can be developed 
without pulling investment away from the 
savannas, CIAT will turo its attention to 
other countries, using a network approach for 
technology testing and information exchange. 

Natural forest often contains indigenous 
cultivation systems. These may offer 
valuable lessons in how to sustain agriculture 
in forests without substantially reducing 
biodiversity. Por this reason, resource 
management research will carefully study 
such systems on the still-forested side of the 
margins, in combination with improved 
technologies for the cIeared area. 

The use of forest for nonagricultural 
purposes is an important policy alteroatíve to 
land clearance for agriculture. CrA T has no 
special advantage in this area, but will liaise 
closely wíth the new CGIAR forestry 
initiative and forestry research institutions to 
ensure that this alteroative is being 
adequately explored. In some degraded 
areas, reforestation is the most promising 
land use option. Again, CIAT has no 
expertise in this area, but will seek inputs 
from appropriate forestry research 
institutions. 

To address the agroforestry and forestry 
aspects of resource management research 
more fully, CIA T rnay seek 10 host a 



regional initiative of the International Council 
for Research in Agroforestry (ICRAl'), and 
the new CGIAR forestry initiative. 

Objectives. The Forest Margins Program 
will pursue the following objectives: 

Objective l. Assess the possible social and 
environmental impaet of technological 
innovation on shiftíng cultivation. 

To meet this objective, the program will 
conduct socioeconomic studies of exístíng 
production systems, ineluding traditional 
systems of cultivation. The studies will 
comprise current migration patterns within 
the zone, the origins of settlers, their 
socioeconomic circumstances before and after 
migration and the potential influence of 
improved technology. The aim will be to 
gauge the impact of improved technoJogy on 
the demand for land from within the 
ecozone. 

Objective 2. Reduce the destructive effecls 
of shifting cultivation. 

To reduce the demand for land in forest 
areas, it is necessary lo preven! degradation 
by intensifying and stabilizing shifting 
cultivation systems on a1ready e1eared land. 

To meet this objective, the program will 
develop agroforestrylley-farming systems in 
small- lo rnedium-sized colonization areas. 
The degree of intensificadon will vary from 
area lo area, according to the resouree base 
and input availabilíty. The genera! aim will 
be lo increase considerably per capita 
income, using an area a fraction of the 
current farm size. Improved pastures, 
browsing species and trees will be used lo 
enhance the sustainability of the system and 
wiJI be rotated with improved food crop 
components. Provided there i8 appropriate 
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forestry research and policy backing, other 
tree species adapted to acid soils will be 
inlroduced. The desirable characleristics of 
improved systems will be defined in more 
detail with collaborating institutions and 
farmers. Pathways lo achieve the transitlon 
from unsustainable to sustainable systems 
will be identified, Iogether with intermediate 
targets to measure progress. Once improved 
technology has been designed, its economic, 
social and environmental impact will be 
carefully monilored. 

Objective 3. Assist in the development of 
improved land use strategies in humid forest 
areas. 

Better land use planning for forest areas as a 
whole wiII be needed to ensure that new 
technology has an impact on deforestation 
rates. Improved agricultural systems cannot 
be considered in isolation from the 
surrounding forest areas. 

To meet this objective, the program, jointly 
with the Land Use Program, will provide a 
forum for nationa! policy bodies and forestry 
research institutions (including the new 
CGIAR forestry initiative) lo help formulate 
regional land use strategies. Besides 
improved agricultura! systerns, reforestation 
will be considered as an oplion for severely 
degraded areas. For uncleared forest areas, 
policy options inelude protection and 
sustainable use foc nonagriculrural purposes. 
Special attention will be pald to infrastructure 
and policy-related issues. 

Objective 4. Strengthen national capabilities 
for improving forest-margin production 
systems. 

Stronger nationa! capabilities are essentia! for 
developrnent oí sustainable agriculture in 
cleared forest areas. 



To mee! this objective, the program will 
identify the principies and methods to 
generate and implement improved 
technologies. CIAT will train regional and 
national researchers in production systems 
research. Regional and international 
collaborative rnechanisms for technology 
development and information exchange will 
be developed, which will eventually 
contribute 10 technology diffusion. 

Hillsides 

Goal. To improve the welfare of the hillside 
farming cornmunity by developing 
sustainable, cornmercíally viable agricultural 
production systems. 

Approach. Income~generating activities that 
permit capital accumulation and agricultural 
intensification, while conserving soil aod 
water resources, are the key to resolving the 
hillsides' environrnental problems. 

Hillside areas are highly heterogeneous in 
lerms of their resource base and production 
systems. Access to markets is also highly 
variable. In areas with good market access, 
equity problems are least severe. In contrast, 
the worst equity problems occur in the rnost 
severely degraded areas, allowing Iittle 
opportunity for the success of agricultural 
technology. Acid soils, a cornmon 
denominator in many hillside areas and other 
ecosystems, will be the major focus of the 
program, particularly on well-watered acid
soil areas with moderate potential and 
reasonable access 10 markels. 

Given the complexity of the socioeconomic, 
technical and environrnental problems of the 
hillsides, initiatives 10 improve their natural 
resource managernent must be part of the 
overall regional development plans which 
consider agriculturaI and nonagricultural 
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activities. This will require strong 
interinstitutional aod intersectorial 
cooperation lo perrnit accurate identification 
of the problems aod deployrnent of adequate 
staff aod other resources for their solution. 

Many other organizations -- especíally 
nongovernmental ones -- already have 
activities in the billsides. The program will 
begin by selecting representative sites for 
research aod identifying partner organizations 
lo set a common research agenda. In view 
of the hillsides' heterogeneity, careful 
thought will be given 10 the appropriate 
interinstitutional collaboration model for 
maximum impacto 

As in the forest areas, there is a danger that 
improved technology will attract imrnigration 
from more degraded areas. Again, CIA T 
wi1l conduct socioeconomic studies lo 
determine their potential impact before 
designing improved production systems. 
Links will be established with relevant 
forestry research institutions. 

Nurnerous technologies to conserve soil and 
water exist, bul farmers seldom adopt them 
without policy inducements. Studies 10 
identify potential instruments for policy 
adoption will be a necessary adjunct 10 
technology development in the field. 

Objectives. The HilIsides Program will 
center its activities around the following 
objectives: 

Objective 1. Characterize the rnechanisms 
leading to resource degradation and assess 
technological options. 

Before intervening witb new technology, il is 
necessary 10 understand and characterize tbe 
mechanisms leading to resource degradalion 
in hillside areas. 



To meet this objective, the program will 
conduct diagnostic research on resource 
management problems in selected, 
contrasting areas. Farmers' decisions on 
natural resource management will be 
analyzed and modeled in each type of area. 
The energy f10w (including nutrient balance) 
in degraded and nondegraded systems will be 
stud ied. The program will then construct 
and/or adapt models to analyze altemative 
technological interventions in terms of their 
sustainability impact on soil structure and 
stability, accumulation of organic matter, 
water runoff and soil erosiono Lastly, 
biological and socioeconomic models will be 
combined lo predict the income and 
enviromnental effects of different 
interventions. 

Objective 2. Generate agroecologically and 
economically viable components, aceeptable 
10 farmen, for soil and water conservation 
and management practices. 

To prevent further hillside degradation, 
resource-conserving teehnology is vital for 
providing farmers with short-term income. 
Trade-offs between income generation and 
resource conservation will be location
specific, but CIA T can assist with strategic 
research to understand the underlying 
mechanisms. 

To meel this objective, the program will 
colleet information on and evaluate a broad 
spectrum of component technologies. 
Management of data on componen! 
technology is the key to providing 
information to interested parties on 
components likely to succeed under specific 
conditions. Mast adaptive research, that is, 
testing technologies in the field, will be 
conducted by CIA T' s national research 
partners. Partieipatory research methods will 
be used lo involve farmers in the design, 
testing and evaluation of prototype 
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technologies. Strategic research will inelude 
monitoring and evaluation oC nutrient 
balances, energy f1ows, household decision 
making, labor use by gender and age, income 
generation and food availability, and methods 
for monitoring and evaluating activities. 
Speeial attention will be paid to integrated 
pest management, the overuse of pesticides 
being a growing problem in hilIside areas. 
In conjunction with the Land Use Program, 
potential poliey instruments 10 promote 
adoption will be studied with national 
researeh groups. 

Objective 3. Strengthen the capacity of 
national systems to generate and transfer 
resource-enhancing technology. 

Stronger national capacity is vital for finding 
appropriate site-specific solutions for hillside 
farmers' problems. Strong Iinks will be 
needed between agricultural, forestry and 
policy-making bodies, as well as between 
goveromental and nongovernmental 
organizations. 

To meet this objective, the program will play 
a role in the interaction of the various 
organizations working on natural resource 
preservation in the hillsides, as well as in the 
joint plarming of researeh, study tours, 
seminars, training eourses and other 
activities. The program will seek to establish 
an information exehange network of groups 
conducting location-specific resource 
management research and development. It 
wiH also formulate projeets to extend results 
over wider areas, and trRÍn national staff in 
relevant areas of expertise. 

Savannas 

Goal. To develop sustainable and productive 
agricultural systems for the aeid-soil 
savarmas. 



Approach. TIte challenge in tIle savannas is 
tIlreefold: frrst, understanding tIle social, 
economic and policy factors tIlat Iimit or 
foster agricultural development at present; 
research on tIlis issue will be tIle 
responsibilíty of the Land Use Program; 
second, developing technologies tIlat enrich 
the soils, allowing tIlem to support 
productive mixed-farming systems; tIlird, 
encouraging tIle formulation of polides and 
tIle development of technologies to protect 
tIle rone's remaining forests as cropping 
expands. 

Over tIle last 15 years, CIAT has acquired a 
great deal of knowledge on land use patteros 
and predominant cropping and grazing 
production systems and tIleir constraints in 
tIle savannas. At tIle same time, improved 
varieties and management practices for 
important crops, such as cassava, pastures 
and rice, have been jointly developed witll 
national programs. CIAT also hosts 
CIMMYT's acid-tolerant maize subprogram. 
Adaptation of soybeans and sorghum to acid 
soils will be undertaken in cooperation witll 
IIT A, tIle Intemational Crops Research 
Institute for tIle Semi-Arid Tropícs 
(ICRISA n, tIle International Sorghum and 
Míllet Program (INTSORMIL) and national 
programs. TIterefore, tIle center will be well 
placed lo proceed rapidly witll technology 
generation and testing for tIlís ecosystem. 

Technological interventions are needed for 
tIle varying resource endowments of different 
savanna areas. TIte improved grass pastures 
already developed are applicable across large 
areas witll more extensive systems. Where 
intensification is appropriate, a rice-based 
ley-farming system appears suitable in 
subhwnid areas, bu! otller components are 
needed to replace rice in deier areas. 
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In tIle 10 million or so hectares of savanna 
lands so far developed for agriculture and 
ranching, a number of sustainability issues 
have already arisen. Our major task will be 
to design more sustainable systems, ensuring 
tIlat such problems do not recur as savanna 
development proceeds. Savanna farmers in 
Brazil and Colombia have expressed keen 
interest in profitable crop and pasture 
rotations and associations. Such systems 
may be seen as mechanisms for maíntaining 
and improving land productivity, and for 
recuperating degraded systems. However, 
more research on their impact and a policy 
environment conducive to tIleir adoption are 
needed. 

Objectives. TIte Savanna Program will 
pursue tIle following objectives: 

Objecrive l. Identify key agricultural 
sustainability problems and development 
opportunities in tIle acid-soil savannas. 

As a basis for the further intensification of 
production in tIle savannas, more informadon 
is needed on tIle sustainability issues arising 
in areas already developed, and on tIle 
opportunities in currently underexploited 
areas. 

To meet tIlis objective, tIle Savanna Program 
will collaborate witll tIle Land Use Program, 
national institutions and farmers 10 
characterize existing production systems, 
identify and prioritize tIle main sustainability 
problems and place tIlese in a poliey 
environment context. TItese studies will 
compare production systems in which 
problems are occurring witll tIlose which 
appear to be more stable. Of particular 
concem are physical and chemical 
characteristics of soils, pest management, 



biodiversity oC tite savannas, farmers' 
dedsion-making processes, seasonality of 
employment, market access and tite dynamics 
ol laod tenure. 

Objective 2. Design technological 
interventions tailored to savanna 
environrnents 10 inerease productivity, while 
preventing or reversing resource degradalion. 

To mee! tltis objective, testing will be 
performed on improved grasses, legume
based pastures and rice-based ley-farming 
systems tltat are already developed; on 
improved varieties of soybean and sorghum 
to replace rice in drier areas; and on 
multipurpose Iree species adapted lO acid 
soils. Other components will be considered 
where appropriate. Long-term research on 
soil-plant relations under different cropping 
and grazing schemes will be required to 
develop metltods for monitoring aod 
predicting tite sustainability of alternative 
systems. This research will also relate 
different production systems to market 
access, labor availability, management 
requirements and otlter socioeconomic 
parameters. 

Objective 3. Understand tite biophysical 
aspects of savanna production systems and 
tlteir management for sustainable production. 

Designing technological interventions 
requires an understanding of tite basic 
processes tita! contribute to long-term system 
productivity or degeneration. 

To meet tltis objective, the program will 
study biotic aod abiotic factors at tite systems 
level with special attention to plant-soil
microbe relationships and pest-plant 
interactions. Inputs in these and other areas 
will be obtained from the commodity 
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programs and otlter research institutions. 
Nutrient-cycling models will be constructed 
by using data from the pilot systems and 
paralleJ controlled studies. From tltese 
models will emerge metltods for designing 
intensive, sustainable systems, for predicting 
the decline of a production system or 
recommending early intervention before 
declioe occurs. It is recognized tltat tite 
biophysical components are only a par! of a 
sustainable system; thus, studies will also 
address the management skills required for 
these systems, aod tbeir socioeconomic 
implications. 

Objective 4. Strengthen national capacities 
for designing and monitoring savanna 
production systems. 

Stronger national capacities are essential for 
tbe correct diagnosis of problems and 
opportunities in the savannas, tite design of 
improved systems and tlteir dissemination. 
Countries with savanna environrnents have 
recently displayed increased interest in tbeir 
developrnent, such tltat CIAT could playa 
catalytic role in integrating inputs from 
national and regional institutions. 

To meet this objective, the program will seek 
appropriate partners for interinstitutional 
collaboration. It will a1so offer formal and 
informal training, and develop and 
disseminate relevant information. In 
collaboration with tite Land Use Program, 
tbe Savanna Program will seek stronger Iinks 
witlt policy-making bodies witlt a view to 
improving the policy environrnent for 
savanna development, especially tbe 
provision of infrastructure and services. 

The expected outputs aod impact of tbe 
agroecosystems research programs are 
specified in Table 4.6. 



/ 
Table 4.6. Outputs and expacted Impact 01 the Agroecosystems Programs. 

\ 

Obiectlve Output Expacted Impact Assumptions .. 
1. Characterlze farm types and - Understanding of farmer declsion- • Relevan! common research - AbP!ty of Interested reseercl1 and 

their Influence on the use of maklng processes; agenda lor natlonal/regional davalopment instltutions lo foIIow 11 

resources. - agroecosystem-specffic models of instltutlons and CtAT; dynamic tarmlng systems 
farm land uses; - more approprlate deslgn of approsch. 

I - research priorlties. sustainable agricultura! research. .. 

2. Do strategic research. • Mechanistlc modela of nutriant · Systematlc body of knowledge on • Continued progress In d/rA8nf/ .. 
cycllng, water use and vegetation causal relationshlps. animal research; 
dynam!cs. • effectlve IInks wIth advanced 

instltutlons . "' 

3. Oevelop and test technology. • Technologicat components; • Wlder and tastar adoptlOn of • Access to relevant componen! . . 
- sustainable systerns; sustalnable technologies aOO technology and germplasm; 
- estlmates of splHover effects; farmlng Systema; • effectlve seed productlon Systerns; 
- estimates of raquired • improved conservation of - commitment frnm national 

management skUls. resource base; progl'llma lo partlclpate In 
- Increased load production. collaboratlve activltles. 

4. Enhance natlonal research - Tralned sc!entlsts; - More effectlve national research - Improved stabHIty 01 scientlsts In 
systems. - jolnt pIIot projects; systerns; national programa. 

- networks; - efficient research and extenslon 
- documentation. work on sustalnable agricultura. 

__ o ..1 



Interinstitutional Cooperation 

Underlying this strategíc plan are two 
interrelated basic shifts in CIAT's approach 
to technology development. Fírst is 
increased emphasis on fue context, or 
system, in which agricultural development 
occurs. In the case of commodíty research, 
this focuses on germplasm development and 
component technologies for specific 
agroecological production environments. In 
the case of resource management research, 
the systems perspective focuses on selected, 
important agroecosystems within which 
resource management problems can be 
coherently approached by considering the 
entire range of biophysical, socioeconomíc 
and land use factors in those agroecosystems. 
The second shift in approach is the 
realization that integrated solution models 
require the participation of many actors; this 
implies that technology generation is a highly 
participa10ry endeavor in which 
interinstitutional coordination and mutual 
support are as important as the research 
activities themselves. 

As already outlined, CIAT is in a unique 
position as an international researeh 
organization to assume strong leadership, not 
only in high-priority research but also in 
providing an international focal point to its 
own research. By eontributing appropriate 
platforrns, CIAT can make it possible for 
international centers and national and 
regional programs to contribute their energies 
and expertise in a collaborative fashion to 
well-defmed research agendas. 

Accordíngly, crA T plans 10 engage in the 
following roles: 

* As an advocate of the need for researeh 
and development work in the problems 
in which it has chosen 10 be active. In 
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this role, CrA T will attempt to focus 
attention on the commodity and 
agroecosystem domains. 

* As a contributor to interinstitutional 
cooperative work by: 

** Making an inventory of individuals, 
institutions and organizatíons that 
may potentially contribute 10 the 
overall efforts. This ínventory 
ineludes the assessment of actual and 
latent interest, resources, strengths, 
weaknesses and potential. 

** Hosting and integrating 
programs of other international 
centers that contribute to 
farming systems development 
in the selected agroecologies. 

** Coordínating common 
research plans and 
priorities, and assigning 
responsibilities. 

** Assisting in the identification of 
funding sources and their channeling 
10 cooperative research and 
development. 

* As a developer of international 
informatíon support mechanisms on 
whích to build cooperative efforts 
(databases, information systems, 
regional networks, formal and informal 
communication channels). 

* As a trainer in areas of CIAT's 
research, identifying at the same time 
training needs and opportunities within 
interinstitutional research settings. 

Although these roles are assumed by the 
respective research programs and the center 



as a whole, a well-defined support program 
wiU assist the center and the programs to 
exercise these roles effectively. 

Institutional Development Support 

Goal. To assist CIAT's research programs 
in strengthening the capacity and increasing 
the efficiency of national and regional 
research systems to contribute to sustainable 
agriculture. 

Approacb. During the 1980s, CIA T helped 
strengthen nalional commodity programs 
through training, training materials and 
technical publications, bibliographic 
information and the organization of 
conferences. These services need to be 
extended to resource management research 
and expanded to reach a wider clientele. 

Joint projects to carry out this mission will 
be of three kinds: research projects; special 
projects linking research with pre
development activities to validate new 
technologies; and projects to strengthen 
specific national research and training 
activities, especially commodity production 
and adaplive research. These projects are a 
means of devolving applied and training 
activities to nalional programs. 

CIAT's germplasm and resource management 
programs will he assisted with the design of 
appropriate institutional mechanisms and 
output-oriented special projects. 

Objeetives. The Institutiona! Development 
Support Program will pursue the following 
objectives: 

Objective l. Strengthen the capacity of 
publíc and private research institutions at the 
national level. 
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Staff in research institutions need up-to-date 
information, training in new research 
methods and opportunities to exchange 
experiences. 

To meet this objective, the program will 
cooperate with CIA T' s research programs lo 
supply specialized library information 
services, organize conferences and other 
meetings and publish for specific audiences. 
The program will also assist in specialized 
training 10 strengthen nationa! research teams 
rather than meet individual training needs. 

Objective 2. Increase the efficiency of 
naliona! research systems and strengthen 
their Iinks with development. 

The efficiency of national research and 
development systems depends on appropriate 
interinstitutional research models, on strong 
organizational linles within the systems and 
on ensuring that a11 technology generation 
and transfer tasks are present in the system. 

To meet this objective, the program will 
assist CIAT's programs in the design of 
collaborative research and pre-development 
activities (networks, consortia and projects). 
It will support these activities with expertise 
in interinstitutional cooperation, with training 
in project management (using actual projects 
as training ground) and with other support 
services as mentioned under Objective l. 

Objective 3. Develop seed supply systems 
suitable to small farms' circumstances. 

Past seed-related efforts by CIA T have 
significantly strengthened existing seed 
supply systems. However, these systems 
face considerable barriers in servicing the 
small-farm sector and its specific needs. 
Large private enterprises are not attracted by 



what often represents small and atomized 
markets. Large public enterprises face major 
financia] and organizational difficulties to 
serve the smalJ-farm sector. New seed 
supply systems are needed. These should be 
based on small seed enterprises c10sely 
integrated with the local research systems 
and the farming community they serve. 
Thus, the aim of CIAT's future seed-related 
efforts will be to extend the benefits of seed
embodied technologies to resource-poor 
farrners. This is particularly important in the 
case of crops not attended by existing seed 
systems. 

In close collaboration with CIA T' s research 
prograrns and those of other intemational, 
regional and national prograrns, the 
Institutional Development Support Prograrn 
will assist in the development of small seed 
enterprises integrated in local seed supply 
systems. Activities will focus on 
organizational aspects; on the integration of 
the small enterprises with research and rural 
development prograrns; and on developing 
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pre- and postharvest technologies appropriate 
to such new organizational arrangements. 

Objeclive 4. Enhance national and regional 
training in cornrnodity production and 
adaptive research. 

This is a transitional objective to enable 
CIA T to relinquish sorne of its current 
training activities. 

To meet this objective, the program will 
cooperate with CIAT's research programs to 
train trainers at national or regionallevels. 
Subject areas will include research and 
production methods for CIA T's commodities, 
course organization and adult education 
techniques. CIA T will seek lo ensure 
institutionalization of this type of training at 
national or regional levels. 

Outputs and expected impact of the 
Institutional Development Support Program 
are specified in Table 4.7. 



Table 4.7. Outputs and expected Impact 01 the Instltutlonal Development Support ProgfaITI. 

Objectlve Output Expected Impect Assumptions 

1. Strengthen the capecity of • Human resources and teams wlth • Increased generatlon of relevant • Contlnulty of a1umnl In mother 
natlonal research Institutions. approprlate knowledge, skills and technology by NARS; Institutlons and In !helr fIeId of 

Information lor applled and • Increased efliclency of research speciallzatlon, and avalabUIty of 
strategic research. through natlonal programs/CIAT resources. 

complementarlty. 

2. Increase Ihe efflclency of • Mechenlsms fur Interlnstitutional • IncreaSed effIclency of nesearch • Poflllcal support aMi lnstItutlonal ' 
national research systems and complementery research; through Interlnstitutlonal I wlllngness lO cooperate and futfjll 
facllitate !helr interlaclng with • tightiy deslgned projects; coIlaboratlon. commllments. 
agricultura! development. 

3. Develop seed supply systems • New organlzatlonal mechanisms • Adoptlon of lmproved crop • Support from national res(j8l'Ch and. 
sultable lor srnall farms' and enterprlses for seed slIpply; varletles and of pestunes and development programs, and' . 
circumstances. • new seed productlon and MPFTS fur resource conservatlon. . donar flnanclal support 10 Inltlate 

processing lechnologies for aman pDoJ projects. 
seed enterprises. 

. 

4. Enhance national/reglonal • Instllutlonalized nallonal and • Increased effecIlveness of '. Pofltlcal declslon lo 
lrainlng In commodlty production regional tralnlng programs far ClAT /reglonalfnational research lnatllutlonalize lralnlng al 
and adapllve research. commodlty production and and technology transfer systems; nallonal/subreglonallevels, and 

adaptive research. therefore, more efIIclent ongolng pofltical and flnanclal 
technology generation and support 
adoplion. 

'-. ./ 



Research Support 

Genetic Resources 

The Genetic Resources Unit is concerned 
primarily wilh Ihe acquisition, conservation 
and distríbution of germplasm of CIAT's 
mandate commodities and relate<! species, 
and wilh associated research on Ihe 
collections of Manilwt, Phaseolus and 
tropical forages. The unit will continue to 
provide Ihese essential building blocks for 
CIA T' s and olher institutions' commodity 
research, and especially for Iheir move ínto 
strategic germplasm ímprovement over Ihe 
next decade. 

The expanded needs of Ihe Tropical Forages 
Program for multípurpose tree and shrub 
species for prioríty ecosystems will require 
acquísítíon of Iheír germplasm. The unít will 
continue praviding disease-free germplasm to 
bona fide research institutions around Ihe 
world and will safeguard and duplicate a1l of 
CIAT's base collections. 

The need to widen Ihe genetic base for crap 
improvernent and Ihe recent developrnent of 
melhods for more efficient use of wild 
germplasm ímply major expansion of CIAT's 
collections. This ís particularly true for 
beans and cassava, for which Ihe unít will 
seek to establish comprehensive wild 
collectíons. 

Research will comprise taxonomy, 
reproductive biology, evolution and genetic 
diversity; and Ihe establishment of a core 
collection and germplasm conservation 
melhodologies. In almost all instances, Ihis 
work will be done in collaborative projects 
wílh olher prograrns or institutíons, including 
Ihose in advanced research networks. 
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Biotechnology 

The maln aims of Ihe Biotechnology 
Research Unit are to develop and apply 
advanced techniques to increase research 
efficiency and improve technologies. The 
unit monitors and adapts melhods developed 
Ihrough basic research in areas such as cell 
biology, biochemistry, genetics and 
molecular biology, so Ihat Ihese can be 
integrated into CIAT's commodity research. 
The unit is also active in information 
exchange and training, assisting in Ihe 
development of an indigenous eapacity to 
conduct biotechnology research in national 
programs. A Ihird important funetion is to 
contribute to Ihe maintenance of high 
biosafety standards in CIAT's use of 
recombinant DNA technology and in Ihe 
future release of transgenic organísms into 
Ihe environment. Priorities are sel in 
collaboration wilh elAT's research 
programs. 

During Ihe 1990s, Ihe unít will be 
increasingly ¡nvolved in Ihe application of 
molecular genetic markers for plant and 
mícrobial characterization and for developing 
molecular linkages wilh important traits. 
Tissue culture will be used to facilitate gene 
introgression from wild to cultivated 
germplasm of CIAT's crops. Genetic 
transformation techniques will be developed 
and eventually used to achieve gene transfer 
from more distant gene pooIs and olher alien 
sources. Research will be conducted 10 
identify Ihe factoes involved in selected plant
biotic and abiotic stress interactions. Such 
identification would help develop more 
efficient techniques for uoderstanding a 
plant's mechanisms of adapting to stress and 
also for screening resistances and tolerances. 



Characterization of root-microbial 
associations by means of molecular 
fingerprinting techníques will allow a better 
understanding of microorganism population 
dynamics, especially in the rhizosphere. 
This information, in turn, can be useful for 
managing pest and pathogen bioeontrol 
practices and for inereasing the efficiency of 
the plant's nutrient use. 

The unit will continue to collaborare with 
CIA T's cornmodity programs 10 identify 
critical production constraints for researcb in 
advanced research laboratories in developed 
and developing countries. A traíning course 
is planned 10 further strengthen nalional 
eapacities and foster permanent Iinks between 
developing and developed country 
laboratoríes participating in advanced 
networks. 

Virology 

The Virology Researeh Unir was created to 
characterize and find means lo control the 
viruses tba! limi! tbe safety of germplasm 
exchange and productivity of tbe plant 
specíes under research by CIA T' s cornmodity 
programs. To meet tbese objectives, the UIIit 
eooperates with CIAT's other researeh 
support units, partícularly with tbe 
Biotechnology Research and Genetic 
Resourees Units, to take full advantage of tbe 
advanced molecular biology tecbniques now 
available and to ensure high quarantine 
standards in the introduction and production 
of germplasm. 

During the 19908, tbe unit will continue to 
fulfill those functions, paying increased 
attention to the application of advanced 
techniques 10 priority problems identified by 
CIAT's commodíty programs. 
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Infonnation Systems 

The Information Systems Unil will steer and 
coordinare the development of an íntegrated 
information base at CIAT. This informatíon 
base will be designed to increasingly serve 
the needs of not only the center but also the 
international researcb partnerships in which 
CrA T participares. 

This unit will take full advantage of the 
evolving technologies in information storage, 
processing and distribution. Its approach 
will be based on the concept that each work 
domain (e.g., agroecology/geography; 
cornmodity improvement; soil-plant relations; 
socioeconomics; instítutional development; 
and finance and administration) develops and 
maintains data structures and bases that are 
uniquely suited to its needs. These diverse 
databases, however, will be brought together 
by underlying standards that will allow ready 
interconoection. Any given user of the 
information system -- whether inside or 
outside the center -- will have available all 
the information collected and analyzed by the 
different domains. Such access will be 
obtained in a query-type environment that 
will permit the user to make decisions on the 
basis of relevant data available. 

The role of information systems will be to 
exercise central leadership for the 
development of such an information system. 
Its responsibilities will inelude: 

* 

* 

development of center-wide 
standards that will he Ip decentralize 
databases; 

guidance and support for dífferent 
research fields in developing their 
databases; 



* development of integrated 
management information systems 
base<! on the databases of the various 
domains and designed to meet the 
information needs of researchers, 
other decision makers and other 
users, both inside and outside CIA T; 
and 

65 

* development and administration of 
local-area networks and wide-area 
networks that will interconnect 
CIA T with its research partners 
internationally. 



Chapter 5 

IMPLEMENTATION 

The previous pages outline Ihe main shifts in 
CIA T' s approach lO its mission as we look 
toward Ihe year 2000 and beyond. They 
show Ihat Ihe contexl in which CIA T seeks 
to make a major contribution is very large 
and complex, and success in Ihat context 
requires Ihe participation of many 
institutions. They also show Ihat CIAT -- as 
an international, apolitical research 
organization -- is in a unique position to 
make a substantial research contribution. 
Equally , CIAr is in a position to enlist Ihe 
participation of many institutions and policy
making bodies on Ihe issues Ihat Ihe center is 
focusing on as a result of a dispassionate 
analysis of future needs and opportunities. 

Two important challenges are: to determine 
Ihe modes of operation Ihat will permit Ihe 
center to engage successfully in Ihe 
complementary roles of a research 
organization and a catalyst of 
interinstitutional cooperation; and to identify 
Ihe mínimum resources needed. These 
subjects are dealt wilh in Ihis chapter. 

Resource Requirements 

Throughout Ihe planning process, global 
estimates of resource availability were kept 
in mind. After identifying Ihe portfolio of 
cornmodities and agroecological zones Ihat 
CIAr should work wilh, Ihe planning 
process concentrated on identifying Ihe 
minimal efforts and resources required to 
deJiver specific outputs. In Ihe course of Ihis 
analysis, il was realized Ihat Ihe financial and 
personnel requirements implied by assuming 
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international responsibility for soybeans and 
sorghum would be beyond realistic resource 
expectations. This led 10 limiting Ihe 
proposed work on Ihese two crops to 
exploratory research on Iheir adaptation to 
acid soils, aimed at developing Ihem as 
component crops in production systems for 
Ihe savanna ecology, where Ihe expected 
payoffs from Iheir production are very high. 
They are inc\uded in Ihis plan as 
complementary actívities. Core resources for 
all olher program areas ídentified as highest 
prioríty for CIA T were defined as Ihe 
mínimum requíred for achievíng Ihe stated 
objectives. Core resources below Ihat 
mínimum would seríously impair Ihe ability 
to carry out Ihe ceuter'g míssíon. 

The mínimal resources required for each 
program area are summarized in Table 5.1 
and expressed in senior staff person-years. 
Shown are Ihe actual and CGIAR-approved 
positions for 1991, and Ihe proposed 
allocation of positions in 1996 and 2001. 

Table 5.1 shows Ihat, toward Ihe end of Ihe 
planning period, CIAr proposes 10 allocate 
47 senior staff 10 germplasm development 
research (inc\uding positions in research 
support), and 34 senior staff to resource 
management research. Considerable 
reductíons are proposed in bean and 
pasture/forages research, and mndest 
reductions in cassava and rice research (in 
Ihe case of cassava, Ihe reductions are 
considerable, compared wilh Ihe CGIAR
approved positions for Ihat program). It is 
intended Ihat Ihe germplasm development 
programs (except for rice) will fully exercise 



Table 5.1. Proposed eore resource aIlocation (In senior stalf posItloos) for 1991 (CGIAR.~proved 1 
and actual), 1996 and 200L . 

Program or area 

1991 

eclIAR-
approved 

Germplasm Development 69 

Bean!l 24.5 
Cassava 15.5 

Rice 9 
Tropical forages 20 

Resource Management 2 

Land use 2 
Forest margins 

Hillsides 

Savannas 
Instil. Development 7 

Mgt./ Admin./CenLServ. 10 

Total 88 
-._-----.~-_. 

Iheir global responsibilities. By 1996, CJAT 
expects to have all its programs in resource 
management research operational and fully 
consolidated by Ihe year 2001. 

CIA T is planning to complement its core 
programs wilh high Iy selective activities in 
specific areas Ihat require sustained 
commitment in Ihe medium term, but not 
necessarily in Ihe longer termo Table 5.2 
shows Ihe required staffing for core and 
complementary activities, broken down by 
geographic regions. 

In tropical America, complementary positions 
are projected in Ihe four cornrnodity 
programs 10 support cornrnodity research 
networks in Central America and Ihe 
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Senior staff positións . __ .~. 
1996 2001 

Actual 

65 51 47 
24.4 18 16 

123 12 11.5 

9 8 7.5 
19.3 13 12 

1 30 34 
1 7 9 

8 9 
6 9 

9 7 
6 8 8 

10 9 9 
-gz- --98 ~ 

Caribbean. Two complementary positions 
are projected for carrying out germplasm 
development research on sorghum and 
soybeans for acid soils in Ihe Savanna 
Program. Work on Ihese crops wil\ be 
coordinated wilh ICRrSAT and lITA, 
respectively, preferably Ihrough joint 
projects, and in a networking mode, wilh 
INTSORMIL, EMBRAPA, ICA and olher 
institutions. Two and Ihree positions, 
respectively, are contemplated for Ihe 
HiIIsides and Forest Margins Programs 10 

work wilhin pilot projects at selected sites. 
A further complementary position is 
projected for Ihe Institutional Development 
Support Program to assist CIA T and Its 
partners in project designo This function is 
considered essential for Ihe development of 
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inlerinstírutional and pilO! projects related to 
the mandare of the cenler. 

Given the critical importance of beans in 
eastem, central and southem Africa, CIA T 
proposes to continue its current research and 
cooperation through a blend of core-funded 
germplasm development activities (4 senior 
staff positions) and complementary research 
and training activities (7 positions). One 
cassava germplasm specialist is, at present, 
based at UTA in West Africa; CIAT 
envisages tlle need for a complementary staff 
position to cooperate with lITA in East 
Africa to facilitate the transfer oí germplasm 
to the cassava agroecologies of that part of 
Africa. One core-funded forage germplasm 
specialist is projected for cooperation with 
lLeA in germplasm introduction and 
screening. 
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In Asia, CIA T proposes to complete its 
cassava research team with an 
economist/utilization specialist. This position 
is to carry out complementary work that 
enables germplasm development to focus on 
quality characteristics required in the 
expanding cassava markets in the region. A 
new, core-funded position will help introduce 
and screen forage germplasm and support 
forage research networking in the region. 

In summary, by 1996 CIAT expects to be 
fully exercising its global germplasm 
development responsibilities through long
term core programs, and 10 complemenl 
these with extra-core resources allocated to 
high-priority activities of shorter duration. 
Complementary activities are expected to 
represent less than 20% of the center's total 
financial resources. 



Altllough it is difficult 10 project activities 
over tlle long term, Table 5.3 outlines 
CIA T' s best estimate of complementary staff 
requirements for tlle year 2001, broken down 
by geographic areas. The number of bean 
research positions in Africa will depend on 
advances achieved Ioward tlle end of tlle 
planning period, and on institutional 
developments in eastern and soutllern Africa. 
The numbers shown (4 senior staff for 
complementary activities) are based on tlle 
assumption tllat tlle institutional setting 
remains essentially as it was in tlle early 
1990s, and tlla! CIAT will continue lo be 
expected lo assume responsibilities for 
complementary research and research-related 
activities in tlle region. The reduction 
envisaged between 1996 and 2001 (from 7 lo 
4 senior staff positions) is based on 
anticipated progress in research and increased 
strengtll of national programs. 

Management oC Resources and 
Processes 

Managing tite implementation oC the plan. 
A strategic plan is useful only to tlle extent 
tllat it is effectively implemented. This 
sectíon describes tlle leadership sty le and 
institutional policies tllat will be used to 
ensure tlle desired impacto 

CIA T is strongly guided by tlle concept of 
comparative advantage. Wherever tllere is 
an opportuníty lo hand over to a 
collaborating institution tlle responsibility for 
a given set of activities, CIAT will do so. In 
fact, tlle center will actively help develop tlle 
capacity of collaborating national and/or 
regional inslitutions to assume increased 
responsibilities for tasks at present carried 
out by ClAT. This process will liberate 
resources which Ihe center can redeploy in 
accordance witll tlle objectives and priorities 
outlined in tllis strategic plan. 
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The work plan implied by tlle strategic plan 
is obviously ambitious. Jt can only be 
carried OUI successfully to tlle extent tlla! Ihe 
collaboration of institutions at national, 
regional and international levels can be 
enlisted. This will require a high degree of 
coordination of activities, which can ofien be 
best accomplished tllrough project-based joint 
activities. To tllis end, CIAT will further 
develop its capacity lo conceptualize and 
develop research and/or pilot projects, and to 
execute research and/or development projecls 
tllat involve relevant national and regional 
institutions. To tlle extenl possible, tllese 
projects will be executed by tlle respective 
partners. 

Organizationally, CIA T envisages tllat tlle 
research endeavors proposed in tllis strategic 
plan will be carried out witllin two c10sely 
collaborating divisions, one devoted lo 
germplasm development research and tlle 
otller 10 resource management research. 
Broad outlines of tlle organízation charts are 
shown in Figures 5.1,5.2 and 5.3. 

During tlle initial five years of tlle plan, Ihat 
is, until 1996, it is anticipated tllat tlle 
Tropical Forages Program wíll form part of 
Ihe Resource Managernent Division. This 
will equip tllis division witll !he considerable 
expertise and experience of tlle program in 
resource management research. It will also 
enable !he program lo conclude Ihe research 
agenda it had already embarked on, which 
cJearly falls witllin resaurce management 
research. By tlle end of 1996, it is 
anticipated tllat tlle Tropical Forages 
Program wíll join !he Germplasm 
Development Research Division. 

Managing tbe ¡nternal environment. 
CIA T's leadership is responsible for 
maintaining a work environment conducive to 
creativity and innovation. To accomplish 
!his, an open managernent system tllat 
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emphasizes participatory, decentralized 
decision-making processes will be used. 

Over the years, a strong institutional culture 
has emerged, as explained in Chapter 2. 
Underlying features of this culture are pride 
in the instítution, !he realizatíon that the 
well-being of millions of people is at stake, 
the pursuit of excellence in all aspects of 
CIAT's endeavors and the collective desire to 
ensure the success of CIA T' s mission. 
Through appropriate culture audits we are 
identifying !he extent to which !he 
instítutional values are, in fact, believed and 
acted upon throughout the center, and what 
polícies and management practices reinforce 
or run counter to !hese values. This effort 
will continue and be strengthened in !he 
coming decade, so that the positive elements 
of CIA T's culture will be nurtured and 
improved. 

Managing tbe process. The essence of 
CIAT' s research administration is program 
(as opposed lo project) management. This 
means that once strategies are developed, 
appropriate mechanisms monitor and evaluate 
the activities of the programs and individual 
scientists to ensure !hat !hey contribute to 
achieving the stated objectives and prioritíes. 
The active involvement of!he Program 
Committee of the Board, peer assessment 
!hrough anoual center-wide and program
level reviews, continuous monitoring by 
program leaders, comments on reports and 
field visilS by top management and annual, 
individual staff evaluations are important 
elements in this process. Together !hey 
ensure the quality and relevance of each 
scientist's work, and appraise the progress of 
the programs and !he need for mid-course 
corrections in priorities and methodologies. 

The model of multidisciplinary research 
teams organized around single commodities 
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or agroecologies and supported by 
specialized research units and institutional 
development activities is effective and well 
proven. This model will be retained as !he 
main feature of CrA T's organizational 
structure in the 199Os; it will be 
complemented by increased use of ad hoc 
work teams {or specific research problems 
!hat must be addressed outside the 
organizational program structure (Figures 5.2 
and 5.3). These ad hoc teams will be 
composed of staff members from various 
programs and units, as appropriate, and will 
be supported wíth flexible budgets. The 
organizatíon can be described as following a 
partial, flexible matrix approach, with 
programs being the pivotal axle of!he 
organization and selected projects cutting 
across programs. 

For reasons oC cost-effectiveness and 
practicability, most support services will 
continue being centralized, service-oriented 
support programs or units. Increasingly, 
CrAT will rely on allocating only Iimited, 
basic funding to support UnÍlS, with part of 
!he operational resources chanoeled through 
!he principal programs so to ensure !hat !he 
work of the support activities is in tune with 
!he priorities and requirements of the 
research programs. Disciplinary strength 
will be fostered !hrough active participation 
in high-quality, refereed journals, informal 
association of disciplinary groups and 
project-oriented research groups. 
Intradisciplinary discourse and sharing of 
facilities are helped by placing scientists of 
the same discipline from different prograrns 
in physical proximity. 

Managing the interfaces. CIAT canoot be 
an ¡sland. It can be productive and efficient 
!hrough good internal management, but 
effective only through external cooperation. 
Previous chapters have highlighted !he 



importance of cooperation with national 
program partners, advanced research 
institutions, related centers and international 
and regional institutions. The main 
interfaces for such cooperation are at the 
program leve!. CIAT management will 
foster such cooperation through monitoring, 
evaluation and support of networking, 
conferences, worlcshops and personal 
contacts. Other interfaces are with host 
governments at headquarters and where staff 
are outposted. Through appropriate formal 
agreements and informal contacts, these 
relationships wil! be cultivated on a 
continuing basis. A very particular challenge 
is awaiting CIAT: that of establishing solid 
interfaces with institutions engaged in 
resource management research. As is 
evídent Crom the description of this research 
effort, the development oC appropriate 
interinstitutionallinlcs is fundamental Cor 
CIA T research programs, assisted by the 
Institutional llevelopment Support Program. 
CIA T' s management will devole special 
attention to guide and support these efforts. 

Managing tite funds. Supply. Execution of 
the strategic plan for the 1990s will require 
adequate funding. CIAr will continue to 
rely principally on the CGIAR donor 
members Cor its core programo These 
governments, international development 
organizations and foundations are committed 
lo the goals oC the center; such commitJnent 
must be maintained through effective 
communication to keep them aware that their 
contributions are well managed and making a 
measurable impact on human welfare and 
economic development. 

We intend to broaden the center' s funding 
base by encouraging contributions from those 
members of the CGIAR not currently donors 
to CIAT. Donor contact will continue to be 
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one of the most important duties of 
management. We will also expand our 
efforts to add to these contributions funds 
from non-CGIAR fundíng sources. We will 
seek private sector funding whenever this can 
be done without compromising our priorities 
and values. We will also explore 
possibilities of adding financial resources 
through mechanisms such as debt purchase 
and conversion and use oC blocked 
currencies. We will also study the 
desirability of, and mechanisms for. the 
creation of an endowment to ensure greater 
financial stability. 

Demand. We will ensure that spending is 
kept within the limits of total available 
resources by carefulIy restricting growth and 
by assiduous financial management. 
Great attention will also be given to 
efficiency. CIAT is a trustee of funds from 
donors, and these resources will be carefully 
managed with control s and cost-accounting 
mechanisms that ensure cost-effectiveness 
and accountability. CIAr will continue 
having a lean, highly professional 
administration that operates on 
straightforward rules and regulations, a 
minimum of bureaucracy or officialdom and 
open communication with all center 
activities. 

In times of financial stringency of probable 
long duration, we will folIow the principIe oí 
eUminating whole sections or subprograms 
rather than the simple but regressive practice 
of across-the-board budget cuts. When 
making necessary budget reductions, we will 
pursue the goal of keeping staff costs below 
65 % of the total budget. Before reducing or 
eliminating a set of activities, we will 
perform a careful analysis of the relative 
foregone contribution to CrA T's 
beneficiaries. 



Managing abe facilities. We will not 
sanction the decapitalization of the center. 
The excellent facilities al CIA T' s disposal 
have been developed through generous 
contributions and thoughtful management. 
We must not a1low them to deteriorate. 
Even in times of severe financial restrictions 
we will strive to budget adequate amollnts for 
proper maintenance and equipment 
replacement. In tine with the concept that 
research is of such import that mediocrity 
CaMot be tolerated, CIAT wíl1 continue 10 
insist on a c1ean, functional and well-kept 
environment. But good housekeeping must 
not be confused with luxury. The center 
draws a c1ear Une between what is needed to 
support a productive, neat context in which 
the work gets done and ostentation. The 
former is essential to lhe success oC the 
center's work; lhe latter is unacceptable. 

Managing impacto CIAT leadership pledges 
itself to the achievement of the goals and 
objectives described in lhis plan. Through 
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lhe various mechanisms and policies 
described aboye we expect to manage ilS 
successful exeeution. 

Success must be measured by real 
improvements in lhe lives oC people we 
serve. New knowledge, scholarly 
publications, better methodologies, well
trained people and better institutional 
relationships are al1 necessary and important 
outputs, but they do not constitute the 
ultimate goal. Execution oC lhis plan must 
result in substantial and sustainable 
production inereases and improved standard s 
of living for millions of people now in acute 
need. It mus! also result in progress toward 
the understanding of lhe socioeconomic and 
biological processes determining sustainable 
growth in given agroecosystems. 
Additionally, il must reslllt in substanlial 
progress loward sound exploitation of the 
agroecological rones in which CIA T intends 
10 work. To lhal end, we dedicate this 
strategic plan. 



ACRONYMS 

Acronym Institution Country 

AFRNET Pan-Afriean Uvestock Feed 
Resourees Network Ethiopia 

CGIAR Consultative Group on 
International Agricultural 
Researeh USA 

CIAT Centro Internacional de 
Agricultura Tropical Colombia 

CIMMYT Centro Internacional de 
Mejoramiento de Maíz y 
Trigo Meneo 

CIP Centro Internacional de la 
Papa Pero 

EMBRAPA Empresa Brasileira de 
Pesquisa Agropecuária Brazil 

ICA Instituto Colombiano 
Agropecuario Colombia 

ICRAF International Couneil for 
Researeh in Agroforestry Kenya 

ICRISAT International Crops Researeh 
Institute for the Semi-Arid 
Tropics India 

IDB Inter-American Deve\opment 
Bank USA 

IFPRI International Food Polícy 
Researeh Institute USA 
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I1CA Inter-American Institute for 
Cooperation in Agriculture Costa Rica 

lITA Intemational Institute of 
Tropical Agriculture Nigeria 

ILeA Intematíonal Livestock 
Center for Africa Ethiopía 

INGER Intematíonal Network for 
Genetic Enhancement of Rice Philippines 

INTSORMIL International Sorghum and 
Millet Program USA 

IRRI International Rice Research 
Institute Philippines 

RIEPT Red Internacional de 
Evaluación de Pastos 
Tropicales Colombia 

SEAFRAD Southeast Asian Forages 
Research and Development 
Network Philippínes 
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